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  1 

Clive Humby has been credited for first analogizing how “data is the new oil” 
(van der Aalst, 2014). This analogy has become a famous catchphrase, which is 
used as a metaphor to summarize the continually expanding streams of data 
and, particularly, to emphasize the potential value of them (e.g., Schwab et al., 
2011). However, that was not Humby’s point.  

Imagine sitting at your desk, when someone hands you a bucket full of crude 
oil (that is, unrefined oil). Did your life turn better? Did you get richer? Probably 
not. Most likely you just try to figure how to get rid of that sticky sludge. Worse 
still, you have to decide your actions before the oil dissolves the plastic bucket 
that is holding it in.  

This simple example showcases that while–in theory–crude oil is a valuable 
asset, in practice, things may look different. Furthermore, it shows how the ‘data 
is the new oil’ metaphor can be used without grasping the essence of how data 
and oil truly are resembling. Crude oil is a raw material that can be refined into 
usable and more valuable products, and the same applies to data. This need for 
refining was also Humby’s key message. Without refining, your bucket of crude 
oil is nothing more than a bucket full of environmentally hazardous substance 
that needs to be handled and disposed of according to regulations, which means 
you might struggle to find a buyer for your bucketful. Similarly, the need for 
refining applies to data that can be harvested from industrial processes. There-
fore, the focus should not be on merely collecting or hoarding more data, but on 
resolving how to yield value out of the data that are available.2 

The idea for this dissertation stems from the challenges in turning data to 
value in technology industry ecosystems and evaluates the potential benefits of 
information sharing for collaborative value creation. The scope of this study in-
cluded several manufacturing companies that possess large amounts of data 
that the executives perceive as a valuable raw material but that they have found 
impossible to sell (Eloranta et al., 2016). This challenge illustrates how without 
a suitable refining process or a practical use case the data becomes rather an 
expense, than a valuable asset. Considering how these firms are moving toward 
more services and digital solutions, it becomes essential to investigate how the 
increased availability and usage of data are influencing the modes of conducting 
business.  



2 

Two contemporary trends characterize the empirical context of this study; ser-
vitization and digitalization. Servitization of manufacturing refers to a situa-
tion where a product manufacturer moves “downstream” in the value chain 
(Vandermerwe and Rada, 1988; Wise and Baumgartner, 1999), offering the 
product’s functionality as a service, rather than selling the product to the cus-
tomer. Researchers have depicted this transition as a continuum (Oliva and 
Kallenberg, 2003) or as gradual lifecycle phases (Cusumano et al., 2015), where 
the manufacturing companies have moved from selling products to selling solu-
tions. In practice, the transition along the continuum occurs through several 
steps of trial and error and a single company can occupy multiple positions to 
serve different customer segments simultaneously (Kowalkowski et al., 2017). 
The popularity of servitization has been driven by the prospect of increased rev-
enues, higher profits, and improved competitive position (Baines and Lightfoot, 
2013; Neely, 2008), although recent studies have continuously challenged these 
assumptions (e.g., Benedettini et al., 2015; Böhm et al., 2017; Vendrell-Herrero 
et al., 2017).   

In turn, digitalization refers to the convergence of physical and digital worlds. 
Major factors in this process are the development of digital technologies and the 
digitization of information. To clarify the distinction between the two terms, 
digitizing translates to converting analog signals into a digital form, whereas 
digitalization is defined as the process of applying digitizing techniques to 
broader social and institutional contexts, which makes these technologies infra-
structural (Tilson et al., 2010). In other words, digitization expands the variety 
of digital information and drives digitalization, which refers to the intertwining 
of the physical and digital aspects of the objects.  

Digitalization expands the possibilities for servitization, as the increased in-
terconnectivity of objects enables new kind of smart services and solutions 
(Cenamor et al., 2017; Porter and Heppelmann, 2014). Yet, many of the possible 
benefits that the digitization has brought upon, including the variety of data in-
puts (Opresnik and Taisch, 2015), are similar to the ones that the firms have 
utilized for a long time. The manufacturing companies have immersed them-
selves in various production planning and control systems, and all of these sys-
tems have been digital for years, if not decades (e.g., Arica and Powell, 2014; 
Sambamurthy et al., 2003). Therefore, one might argue that these possibilities 
are far from revolutionary. So, what exactly is new here?  

Analogous to the two driving trends, there are two answers to this question 
about the novelty of the empirical context. The first one relates to the interplay 
of the two driving trends. The digitalization has influenced the servitization dis-
course fundamentally, as the interoperability and adjustability among different 
systems have been significantly improved (Coreynen et al., 2017; Kamp and 
Parry, 2017). Furthermore, digitization provides the companies more diverse 
and more cost-efficient access to data, which they can use to improve their ser-
vice offerings or allows new parties to partake in the existing processes (Kamp 
and Parry, 2017). Thus, digitalization can either help the firms to differentiate 
their service offerings or, conversely, commoditize it and make it accessible to a 
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wider base of providers (Opresnik and Taisch, 2015). Put differently, digitaliza-
tion turns servitization focus more toward data utilization, while the increased 
connectivity opens the door for new actors to enter the field. 

The second novelty aspect of the empirical context emphasizes the drastic in-
crease in the complexity and adaptability of the production control systems. 
Traditionally, these systems and tools are designed to reduce variation within 
the processes and to report any potential anomalies. These systems work in a 
predefined manner, guiding their users toward uniformity among all produced 
items (Arica and Powell, 2014). In turn, the modern view in platform research 
embrace complexity and variance (Eloranta and Turunen, 2016; Yoo et al., 
2012). The technological advancements make the complex and adaptive nature 
of the organizational networks more critical, yet this view has been underrepre-
sented in the existing servitization research (Eloranta and Turunen, 2015). Now, 
objects can be designed for adaptive connectivity (Borgia, 2014) and unknown 
future use cases. This fundamental difference in the system design calls for fur-
ther research to understand its effects on the business models of industry actors. 

This dissertation examines the effects of servitization and digitalization on the 
business models of firms in technology industries. The field connects a wide ar-
ray of companies that offer products or services. They operate in international 
markets, while their sales accrue the majority of exports in Finland. Specific sec-
tors that reside within this umbrella are the electronics and the electrotechnical 
industry, mechanical engineering, metals industry, consulting engineering, and 
information technology. Technology industry companies carry out 70% of all 
research and development investments in Finland (Teknologiateollisuus, 2017). 
Recently, a considerable portion of these efforts has related to a transformation 
toward service-centric value creation and an increased role of digital technolo-
gies, making the field particularly interesting for the scope of this research.  

Three distinct domains form the conceptual and theoretical base of this study. 
These domains of research are the business models, platforms and digital tech-
nologies (including the Internet of Things), and brokerage, which is applied 
from the perspective of social networks. Next, I will provide an overview of these 
domains and their key concepts.  

The essence of this research is the concept of business model. I contribute to 
the discussion on attributes of business models by presenting a converging view 
of their essential elements. In short, a business model describes the set of activ-
ities that a company uses to create and capture value (Zott et al., 2011). In this 
dissertation, I follow a more nuanced approach of analyzing the business model 
through the elements of value proposition, value constellation, and value shar-
ing (cf., Yunus et al., 2010). Overall, the concept forms an effective lens for align-
ing the theoretical and practical discussion because it allows to explicate the re-
lation between the company’s long-term strategy and its short-term business 
processes (DaSilva and Trkman, 2014; Rajala, 2009). However, despite a con-
siderable scholarly interest, many questions remain unanswered, particularly 
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on explaining how business models are created under different contexts and 
what are the mechanisms that foster their creation (Demil et al., 2015). In my 
research, I consider these questions within the technology sector, among com-
panies whose operations and business models are being affected by the in-
creased role of services and digital technologies.  

Second, various digital intermediaries, or platforms, have emerged as a key 
form to organize the pervasively expanding digital technologies (Yoo et al., 
2012). Platforms offer means to lower the transaction costs (Williamson, 1985) 
and to extend the base of resources (Barney, 1991) that can support innovation 
and operational activities. Most often, these are the two principal benefits that 
are associated with the network effects of platforms (Evans and Gawer, 2016). 
The growing importance of these network effects has led to suggest that plat-
forms should be considered as a form of modular and interoperable business 
models that function in “plug and play” fashion (Choudary, 2015; Van Alstyne 
et al., 2016). Yet, more work is required since the pervasive connectivity of ob-
jects is increasing the complexity of the system design and the requirements for 
adaptability for future demands. For instance, new approaches are needed to 
facilitate marketplaces to leverage the amount of available data (Koutroumpis 
et al., 2017; Thomas and Leiponen, 2016).  

An important factor in expanding the amount of data and the variety of 
sources is the rise of intelligence in goods, which is making the world increas-
ingly connected. In the heart of these emerging connections lies the Internet of 
Things (IoT) concept. The IoT has been defined as “a global infrastructure for 
the information society, enabling advanced services by interconnecting (phys-
ical and virtual) things based on existing and evolving interoperable infor-
mation and communication technologies” (ITU-T, 2012, p. 7). The IoT–and the 
newfound connections that it enables–will have profound implications for both 
businesses and the society as a whole. Most importantly, for the scope of this 
research, the IoT is visible as the rise in the intelligence of goods. Currently, 
these goods are most often referred as smart or intelligent products (Kiritsis, 
2011; Meyer et al., 2009). However, this thesis extends these perspectives into 
a new level of abstraction–materials. In essence, this thesis argues that the ways 
for incorporating materials to the IoT are vital for improving the collaborative 
value creation among the industry actors. A pivotal enabler in this process is the 
flow of information between different actors.    

Third, the concept of brokerage examines an action where a third party me-
diates the interaction between two other parties. In brokerage, a structural hole 
is as a gap between two individuals with complementary resources or infor-
mation, while a tertius is a third party positioned between these two or more 
players, filling the gap between them (cf., Burt, 1992; Venkatraman et al., 2008). 
Thus, brokerage describes various activities that relate to either controlling or 
enabling the flow of information or resources among multiple parties. Broker-
age is a vital means for the evolution, expansion, and change of organizations 
on internal and external relationships (Obstfeld et al., 2014). For this reason, 
the traditional approach to analyze the potential for brokerage has been to eval-
uate the structure of social networks (e.g., Ahuja, 2000; Burt, 2004, 1992). 
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However, as the digital technologies increase the complexity and modularity of 
the networks, the existing network structure has a lesser effect on the result. 
Thus, brokerage should be considered as a process that amends the interaction 
between two or more parties in a variety of triadic or multi-lateral structures 
(Obstfeld et al., 2014). In result, this study posits that brokerage perspective 
provides valuable insight into the ways ecosystems develop around a shared 
goal (Adner, 2017). For this reason, this dissertation discusses the ways plat-
forms exhibit brokerage processes in their value creation and capture.  

The key postulation of my dissertation is that digital platforms are a form of 
brokerage. Thus, my approach contributes to the existing perspectives that have 
touched upon this idea of platforms as the brokers for information. For example, 
Verona et al. (2006) have identified how “virtual knowledge brokers” could lev-
erage the internet to support their innovation activities through third parties. 
Similarly, Hargadon and Sutton demonstrated the effect of technology broker-
ing (1997), in which designers regularly create innovations by fusing bits and 
pieces of existing technologies together to devise a new product design. Such 
companies are examples of organizations that can efficiently harvest new ideas 
from the broad spectrum of their networks. Although this perspective has re-
ceived the most attention in the past (e.g., Hargadon and Sutton, 1997; Sawhney 
et al., 2005; Verona et al., 2006), the idea of knowledge brokering is only one 
example of the different forms of brokering that the platform companies utilize. 
My work will delineate the impact of the increasing information in manufactur-
ing processes and provide understanding on how to maximize the value creation 
potential in these developments by using different brokerage strategies. I will 
further explicate the principles for value creation and theorize the link between 
platforms and brokerage in the discussion part.  

Drawing from the analogy of how the data is the new oil, industrial firms are 
challenged to use information resources effectively. From the resource point of 
view, they need to make strategic decisions, which have a long-standing impact 
on their future. Some opinions suggest that companies should focus on protect-
ing it, like their other tangible and intangible assets (e.g., Porter and 
Heppelmann, 2014), whereas others emphasize that companies remain open to 
developing and acquiring capabilities externally in favor of effective and value 
maximizing service offerings (e.g., Story et al., 2017). Furthermore, it is unclear 
whether the companies should be the first to move into such uncharted territory 
(Zachary et al., 2015).  

The objective of the study is to analyze how firms capitalize on goods-related 
data in technology industry ecosystems. In addition, the study evaluates the 
benefits of information sharing for collaborative value creation. To address 
these perspectives, the study includes five original research articles that reveal 
different perspectives on the subject. The study utilizes the business model as 
its primary unit of analysis, which is used to analyze evidence on the firms’ busi-
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ness-level approach to data. All the five articles are grounded on abductive qual-
itative research (Dubois and Gadde, 2002) and multiple case study approaches 
(Yin, 2009), and follow the principles of critical realism (Bhaskar, 2008). The 
study utilizes semi-structured interviews as the primary source of original data, 
yet in line with the principles of abductive research (Dubois and Gadde, 2002), 
it incorporates a wide array of other material sources, including observational 
data, workshop meetings, and public material.  

Reflecting how a business model constitutes of three elements–value propo-
sition, value constellation, and value sharing (cf., Yunus et al., 2010)–the study’s 
objectives shed light on all these three aspects. Successful examples of data uti-
lization and refining provide insights on the value proposition and value con-
stellation elements of the business models. In turn, the approaches on data 
monetization contribute to understanding the value sharing processes. How-
ever, since value sharing captures both the monetary and subjective aspects of 
value, it is essential to consider the findings regarding the utilization and refin-
ing of data from the value sharing perspective.  

 The research question of this study is set to analyze the transformation of 
business models in the investigated context. Considering how the operating en-
vironment is portrayed by the companies moving toward more services and dig-
ital solutions, it becomes vital to understand how the increased data availability 
and use influence the business models. Thus, the main research question of the 
study is formulated as follows:  

How does the transformation toward digital platform-based value creation 
manifest itself in technology firms’ business models?  

To better capture its underlying mechanisms, the study approaches the main 
research question by dividing it into three supporting research questions. The 
three supporting questions are structured using the elements of business mod-
els:  

(1) How does the increasing information intensity of goods and industrial 
processes influence firms’ value propositions in technology industries?  

(2) How does the transformation toward service-centric value creation affect 
the ways companies form value constellations in technology industries?  

(3) What are the determinants of value sharing in technology firms’ business 
models?  

This dissertation consists of five original research articles. The particular points 
of interest in the original pieces are the strategic importance of data (Turunen 
et al., 2018), the ways platforms facilitate collective benefits for data utilization 
(Eloranta et al., 2016), the possibilities to widen the array of objects in data in-
frastructures (Hakanen and Rajala, 2018), the way how subsequent data sharing 
improves joint value creation (Hakanen et al., 2017), and the mechanisms how 
this jointly improved value creation can foster a new type of closed-loop ecosys-
tems (Rajala et al., 2018). In result, the articles approach the research question 
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from differing perspectives. The interrelation of the articles is illustrated in Fig-
ure 1, whereas the arrows depict the accumulating level of understanding. 
 

 

A1. Contemporary perspectives on the strategic role of information 
in Internet of Things -driven industrial services. The first research arti-
cle focuses on understanding the empirical context in detail. The article analyzes 
the strategic role of information in the industrial service business. In particular, 
the study ponders whether the information is a resource that companies could 
and should protect. In result, it challenges the prevailing information resource 
protection doctrine in the servitization research and identifies the need for flex-
ible organizational structures to leverage the complexity of the market environ-
ment.  

A2. Using platforms to pursue strategic opportunities in service-
driven manufacturing. The second original article explores how manufac-
turing companies can utilize platforms for pursuing strategic opportunities in 
their networks. The findings indicate that companies can use platforms to aug-
ment their physical products, to facilitate information flows and collective ben-
efits between them, and to identify opportunities for improving value creation 
in the future. The study calls for more research for applying a systemic approach 
to solution business.  

A3. Material intelligence as a driver for value creation in IoT- ena-
bled business ecosystems. The third paper focuses to discuss the role of ma-
terial related data in the emergence of new business models based on the Inter-
net of Things (IoT). The study builds discussion on two emerging constructs–
intelligent materials and material intelligence–to suggest avenues for further 
research. The study contributes to the mounting research on the IoT by identi-
fying and discussing the critical aspects of how IoT can transform business mod-
els and supply networks within end-to-end ecosystems. Rather than focusing on 
improving the supply chain performance, the study encourages a broader per-
spective for finding competitive advantages in the emerging IoT ecosystems. 

INFORMATION AS A RESOURCE CONVERGENCE OF DATA AND 
PRODUCT

RESULTING BUSINESS 
ECOSYSTEMS
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A4. Material intelligence: Cross-organizational collaboration 
driven by detailed material data. The fourth study explores the possibili-
ties to use the IoT for facilitating information sharing within the steel industry 
networks. The shared data have multiple uses, including optimization, integra-
tion, automatization, and adaptation of objects in their environments. The study 
emphasizes the benefits that accrue from the intensified collaboration that can 
be achieved by bridging the structural holes in the interorganizational networks.  

A5. How do intelligent goods shape closed-loop systems? The last pa-
per explores how the emerging technologies can facilitate closed-loop ecosys-
tems through collaborative value creation. The focus is on explicating how the 
intelligence of goods and the increased amount of information can enable new 
business models that follow the principles of circular economy. The study eval-
uates the potential outcomes by presenting three archetypes of closed-loop sys-
tems–inner circles, decentralized systems, and open systems– that leverage the 
information resources for sustainable resource use in a distinctive fashion. In 
the process, the study advances our understanding of the competitive structure 
of platform-enabled ecosystems in the circular economy.  
 
This dissertation consists of six chapters. This introductory chapter presented 
the empirical context of the research and gave an overview of the applied theo-
retical perspectives. Next, Chapter 2 will present the conceptual background 
and the chosen theoretical positioning of the study in more detail. Then, Chap-
ter 3 will outline the applied methodology, including the ontological and episte-
mological premises of the study. Chapter 4 describes the research contribution, 
both through each of the original articles and in a synthesized manner. Chapter 
5 discusses the relevance of these findings in relation to the defined research 
questions, explicating their implications to both theory and practice. Last, 
Chapter 6 concludes the dissertation by providing a brief summary of the key 
contents. 
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This chapter presents the theoretical grounding of the thesis. Its core element is 
the concept of business model, which forms the primary unit of analysis for the 
study and, therefore, must be carefully delineated to provide a justified ground 
for the made analysis. The effect of the digital technologies will be discussed 
from the perspective of platforms and the IoT. The last section focuses on the 
flow of information and resources among multiple parties, as the intermediary 
role of platforms is depicted through the lens of brokerage. The chapter con-
cludes with the focal argument of this dissertation–presenting platforms as bro-
kerage. Figure 2 illustrates how the empirical context feeds the business model 
perspective through the selected theoretical perspectives. 

In my dissertation, I consider servitization through its impact on the compa-
nies’ business models and value creation processes. Since many traditional 
product manufacturers are interested in moving toward services, the servitiza-
tion phenomenon offers the empirical context of the study, in which the manu-
facturing companies are adjusting their business models. In addition, the in-
creasing availability of data, which the digitalization has enabled, has started to 
affect the firms’ existing service offerings and has facilitated new types of busi-
ness models (Opresnik and Taisch, 2015; Porter and Heppelmann, 2014).  

 

 

In a nutshell, a business model combines technology with its economic value 
(Chesbrough and Rosenbloom, 2002). Rapid advancements in technology 
(Teece, 2010) and the rise of the internet (Amit and Zott, 2001; Zott et al., 2011) 



10 

have changed the everyday items that people carry around (e.g., smartphones) 
and the ways content is created and shared on these devices. In result, compared 
to traditional businesses occurring around tangible products, the rules of com-
petition have changed (Shapiro and Varian, 1999). These changes have enabled 
business models that would have been impossible in the past, which has forced 
many traditional brick and mortar companies to rethink their distribution strat-
egies and business models (DaSilva and Trkman, 2014; Teece, 2010).  

In the process, these rapid changes have uplifted the term business model into 
the mainstream of scholarly and managerial discourse. However, this wide 
range of interests has simultaneously hampered from finding a holistic defini-
tion of the concept (DaSilva and Trkman, 2014; Zott et al., 2011). Thus, the def-
inition, the analytical perspective, and the theoretical underpinnings for the 
term business model have varied in a broad range (Massa et al., 2017). This plu-
rality of definitions and perspectives has evolved the term into an unclear idea, 
which has often led to a tendency of cannibalizing other established managerial 
terms, like strategy (DaSilva and Trkman, 2014). Furthermore, the implicit as-
sumptions of the research and the interrelation of the overlapping concepts–
such as strategy, business models, and tactics–are rarely outlined in business 
model papers (Massa et al., 2017).  

The business model of a company is a reflection of its realized strategy 
(Casadesus-Masanell and Ricart, 2010). It serves as a functional layer between 
strategy and business processes (Osterwalder et al., 2005; Wheelwright, 1984) 
and connects the formulation and the implementation of the strategy (Demil et 
al., 2015). Put differently, the chosen business model reflects “what a company 
really is at a given time,” whereas its strategy reflects “what a company aims 
to become” in the future (DaSilva and Trkman, 2014, p. 383). In other words, 
the business model can answer the question what the company does, while 
strategy can explain why. 

Strategy consists of deliberate and emergent elements, which may determine 
the cause and will for actions (Casadesus-Masanell and Ricart, 2007; Demil and 
Lecocq, 2010). According to Porter, “strategy is the creation of a unique and 
valuable position, involving a different set of activities” (1996, p. 68). To 
achieve the unique and valuable position that Porter refers to, companies need 
not only to resolve its strategic intents but also consider the development of its 
markets and anticipate the actions of its competitors. In the process, the com-
panies align their long-term and short-term business perspectives, as they de-
fine the capabilities that they see relevant for the future and their plan to acquire 
or develop these capabilities (DaSilva and Trkman, 2014). Thus, a good strategy 
is specific and defines an important challenge that the company can resolve and 
thereby provides guidance on day-to-day decision making (Rönkkö et al., 2013). 
In the process, the chosen strategy acts as the long-term foundation for making 
short-term decisions, which the business model encapsulates. 
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Perhaps the most widely-used approach for defining a business model follows 
a dualist combination of value creation and capture (e.g., Casadesus-Masanell 
and Ricart, 2010; Demil et al., 2015; Massa et al., 2017; Zott et al., 2011). An-
other, slightly differing way introduces the process of value delivery, by defining 
business models through the mechanisms of value creation, delivery, and cap-
ture (e.g., Teece, 2010). In turn, a more contrasting school of thought empha-
sizes the role of value proposition as the cornerstone of each business model 
(e.g., Bocken et al., 2014; Osterwalder et al., 2005; Richardson, 2008; Yunus et 
al., 2010), while still acknowledging the role of value delivery and capture pro-
cesses.  

In most of the definitions, the notion of value creation defines what is the pro-
posed benefit and what is the mechanism for accomplishing it, whereas value 
capture describes the ways benefit is shared among participants (e.g., Adner, 
2017; Casadesus-Masanell and Ricart, 2010; Demil et al., 2015; Gambardella 
and McGahan, 2010). However, this approach has its limitations. For one, in 
this definition, the term value creation confuses two separate, yet interrelated 
elements: the envisioning and the realization of the value.  

To clarify the essence of a business model, it is useful to separate the envision-
ing and the realization parts of value creation. Following this approach, Yunus 
et al. (2010) divide business models into three essential elements: value propo-
sition, value constellation, and profit equation. From these, value proposition 
defines the customer need that the company targets, value constellation de-
scribes the way for delivering the chosen proposition, while profit equation 
takes account the financial and social ramifications of the process (Yunus et al., 
2010). From this perspective, discussing the value proposition and the value 
constellation as separate components can clarify the message of the writer and, 
therefore, is encouraged here. 

Similar plead for clarity applies to other proposed definitions for business 
models. For instance, when defining business models through the mechanisms 
of value creation, delivery, and capture (e.g., Teece, 2010), value creation and 
value delivery form the overlapping constructs, in contrast to the value propo-
sition and the value constellation (i.e., delivery). Although, one might argue that 
“value creation” in Teece’s approach refers to the “hypothesis about what cus-
tomers want” (2010, p. 172) and, thus, is what many others would describe as 
the value proposition. However, his choice of words reflects a product-centric 
approach, which may not be best-suited service or solution business, where 
identification of the customer needs precedes the creation and delivery of value 
(Storbacka, 2011). Thus, it is more transparent to treat technological innovation 
and subsequent business model innovation as separate processes (e.g., Baden-
Fuller and Haefliger, 2013).  

Last, Amit and Zott (2015, 2012) have depicted business models as activity 
systems, which are systems and mechanisms that link interdepended activities 
among a focal firm and its partners. With no doubt, business models are such 
systems that Amit and Zott describe. Yet, this perspective cannot–and does not 
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even attempt–to distinguish the separate activities or elements from one an-
other. Without a distinction between the elements that construct it, the concept 
of the business model becomes unnecessary ambiguous.  

Among these differing views, I base my definition for a business model mainly 
on the work by Yunus et al. (2010). However, I opt for one small, yet significant, 
modification. My approach to business models is to divide it into three ele-
ments; value proposition, value constellation, and value sharing. This definition 
is illustrated in Figure 3.  

 

 

My threefold definition strives to capture the necessary elements of each busi-
ness model. To begin with, value proposition describes what the firm offers to 
its customers and why. It is “the promised benefit that the target of the effort is 
to receive” (Adner, 2017, p. 43). From the company perspective, the value prop-
osition defines “who are our customers and what do we offer to them that they 
value?” (Yunus et al., 2010, p. 312). In turn, value constellation depicts the de-
sign for delivering the chosen value proposition. Thus, the value constellation is 
context specific and incorporates elements such as resource integration, firm 
boundary decisions, available technology, and value chain (Yunus et al., 2010). 
Last, the value sharing describes how the created value is distributed among the 
participants (Svejenova et al., 2010), and is the financial translation of the other 
two elements (Yunus et al., 2010). Since value creation and value capture are 
two separate processes (Bowman and Ambrosini, 2000; Töytäri, 2015), the sup-
plier needs to resolve how the company captures its share of the value that is 
generated in its profit model (Itami and Nishino, 2010; Yunus et al., 2010). In 
turn, the customer has to receive a large enough share to find the transaction 
appealing. Next, I will discuss my definition in relation to existing approaches 
and delineate the significance of the differences. 

The proposed threefold approach emphasizes how business models should ap-
proach value from different perspectives. Simplifying the proposed view, the 
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value proposition defines the thing that is valuable, the value constellation de-
lineates how the thing is produced and delivered, while the value sharing de-
scribes how the value is distributed between the participants. Table 1 compiles 
my definition with some closely related definitions to illustrate their similarities 
and differences.  

 
First, arguing my case, it is logical to consider the value proposition as the 

focal element of each business model. Without an acceptable value proposition, 
there is no demand for the business in question. Thus, the value proposition acts 
as the basis of a company level business model (Bocken et al., 2014; Teece, 2010; 
Yunus et al., 2010) or as the foundation of an ecosystem (Adner, 2017). The em-
phasis on the value proposition and the role of the customer was identified focal 
to business model literature in the review by Zott, Amit, and Massa (2011). Fur-
thermore, the authors saw this perspective to differentiate business model arti-
cles from the whole of the strategy literature. Here, value proposition can be 
defined through the benefit that is exchanged (Adner, 2017) or, more specifi-
cally, by determining who are the customers and what is offered to them (Yunus 
et al., 2010).  

Every value proposition materializes through a specific value constellation. In 
particular, this is the case in service business, as the relationships between en-
tities are based on value propositions (Maglio and Spohrer, 2013). Thus, the 
value constellation depicts the selected design, or activity system (Porter, 1996), 
to create value by delivering the value proposition. Here, regarding value con-
stellation, ‘activity system’ refers to the way Porter describes them as a form of 
the value chain (Porter, 1996, 1985), and should not be confused to Amit and 
Zott’s (2015, 2012) holistic definition of business models as ‘activity systems.’ 
As Table 1 illustrates, the term value creation typically combines the elements 
of value proposition and value constellation. However, discussing the value 
proposition and the value constellation as separate elements can clarify the au-
thor’s message and, therefore, is encouraged here. 

Last, value sharing is preferred over its alternatives due to several reasons. It 
resonates with, yet differs from its counterparts (such as value capture, profit 
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model, profit equation, pricing model, revenue model, economic model, etc.), 
which have been identified as separate but often overlapping functions (DaSilva 
and Trkman, 2014). For instance, Richardson formulates the ‘revenue model’ as 
"the sources of revenue or different ways that the firm receives money in ex-
change for its services”, whereas the ‘economic model’ incorporates "the costs, 
margins, and various financial aspects of the firm" (Richardson, 2008, p. 140), 
both elements that are covered in ‘profit equation’ by Yunus et al. (2010) or in 
‘profit model’ by Itami and Nishino (2010). Conversely, the notion of sharing 
the produced value better captures the reciprocal nature of the trade and the 
need for subjectively rewarding incentives for partaking (Jacobides et al., 2006; 
Moran and Ghoshal, 1999). All of these views can be accommodated under the 
umbrella of value sharing from the business model perspective.  

Value sharing constitutes the receivables between the customer (i.e., products, 
services, or other things) and the provider (i.e., monetary or another type of 
payments). Therefore, my approach is different than, for instance, Svejenova et 
al. (2010), who differentiate between the aspects of value sharing, value appro-
priation, and value creation, as well as between the types of value to be captured: 
revenues, reputation, and competencies. Thus, it is important to notice that the 
“value” is not synonymous with price nor “value sharing” to monetary transac-
tions or value capture. They are different because “[v]alue is what I get for what 
I give” (Zeithaml, 1988, p. 13). Particularly in the case of digital platforms, these 
receivables on either side may not constitute of monetary payments but some-
thing that needs to be valued subjectively (Choudary, 2015). In each interaction, 
a customer receives something and gives something in return. The role of the 
platform may not be in creating something tangible, but on enabling the users 
to interact and create value efficiently (Massa et al., 2017). The interactions or 
transactions take place only it all parties evaluate it worthwhile. Therefore, the 
most important reason to prefer value sharing over its alternatives is to empha-
size the reciprocal nature of the trade. This perspective becomes increasingly 
important when analyzing the business models in platforms and moving toward 
service-centric value creation in technology industries. 

Platform is a multifaceted concept and this versatility has led to a broad array 
of scholarly approaches to the topic. However, regardless of the perspective and 
the definition, scholars endorse the possibility to modularize the business pro-
cesses with platforms (Choudary, 2015; Eloranta and Turunen, 2016; Gawer, 
2014; Pekkarinen and Ulkuniemi, 2008; Thomas et al., 2014). Modularization 
provides tools manage the complexities of the environment by decoupling the 
long-lived and the short-lived components of the business system, related to 
governance, technology, and products. Furthermore, modularization makes it 
possible to leverage the complexity of the system, by maintaining the high-level 
of variety for the system that is needed to meet the changing demands (Eloranta 
and Turunen, 2016). In my study, I consider a platform as “a plug-and-play 
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business model that allows connected users and things to plug in and orches-
trates them toward efficient interactions” (Choudary, 2015, p. 18) and consider 
how they allow modular and adaptable value creation by contemplating them as 
brokerage processes (Obstfeld et al., 2014). 

In the external perspective, platforms facilitate the creation of mutual benefits 
between actors. A vital characteristic of a platform is that it provides an efficient 
structure so that the various actors within the business ecosystem can be in-
volved in value creation (Choudary, 2015; Iansiti and Levien, 2004). In service 
research, platforms have been mainly recognized in the contexts of collaborative 
value creation and engagement (Breidbach et al., 2014; Ramaswamy, 2009; 
Sawhney et al., 2005). The companies create foundations for other firms in the 
ecosystem on which they can build components (Baldwin and Woodard, 2009). 
Correspondingly, various actors can provide complements to the foundation 
that will increase the collective value of the platform (Gawer and Cusumano, 
2008). As such, an ecosystem can be defined as “the alignment structure of the 
multilateral set of partners that need to interact in order for a focal value prop-
osition to materialize” (Adner, 2017, p. 40). Thus, the value is generated on a 
genuinely systemic level, between many parties.   

Within platforms, the business model perspective can shift from firm-level to-
ward broader ecosystems. Thus, considering not only the ways value is created, 
but also how it is shared or distributed becomes increasingly important in un-
derstanding the interplay of the business model elements. This ecosystemic per-
spective is necessary because platforms turn the value creation processes in-
creasingly complex (Eloranta and Turunen, 2016). Past research has identified 
how value constellations are becoming increasingly networked, multilateral, 
and adaptable, whether they have been referred as activity systems (Amit and 
Zott, 2015; Zott and Amit, 2010) or ecosystems (Adner, 2017; Gawer and 
Cusumano, 2014). Similarly, the value propositions are starting to address sev-
eral stakeholders simultaneously, whether they are triadic (Kowalkowski et al., 
2016), or more multifaceted. 

This systemic, ecosystem-level value creation in platforms attaches the con-
cept back to business models. Platforms enable adaptable constellations for 
value creation, which are formed by actors who find their participation appeal-
ing (Eloranta and Turunen, 2016; Pagani, 2013). In other words, the platform 
creates a value constellation between actors who find an enticing value propo-
sition for themselves. In turn, the company’s profit model can be imaginative in 
the platform ecosystems, like the literature on business models has observed, 
especially when compared to the business models in the more traditional indus-
tries. The intermediary role in platforms enables the companies to generate rev-
enues by introducing third party sponsors rather than charging the platforms’ 
customer bases directly (Casadesus-Masanell and Zhu, 2013). However, since 
value creation in platforms is complex and dynamic, it may be challenging to 
find a profit model that is agreeable to all the involved parties. Consider the mi-
croblogging service Twitter, for example. The company has been successful in 
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building a popular platform that its users find valuable, yet the company strug-
gled to convert this popularity into financial success for a long time (Fine, 2009; 
Fox, 2014; Mims, 2016). The ways to create and share value on the ecosystem 
level gain importance as the boundary between physical and digital worlds dis-
solves. 

Digitalization, defined as the confluence of physical and digital worlds, is trans-
forming the essence of products. The Internet of Things (IoT) is creating the 
possibility of having a variety of things or objects around us interacting with 
each other through unique schemes of interaction (Atzori et al., 2010). Physical 
goods with mechanical and electrical components have become complex sys-
tems incorporating hardware and software, with sensors, microprocessors, data 
storage, and connectivity (Porter and Heppelmann, 2014). These new kinds of 
products can be fitted under the umbrella terms of smart or intelligent products, 
which can be used interchangeably (Kiritsis, 2011; Meyer et al., 2009). They en-
able manufacturing firms to see beyond the explicitly stated customers’ and us-
ers’ requirements by granting direct access to data, to facilitate the development 
of new functionalities, insights, and offerings (Kamp and Parry, 2017).  

Furthermore, the academia has started to acknowledge the possibility of cre-
ating intelligent products without any onboard intelligence. The increasing con-
nectivity enables coupling of physical products and related information through 
a remote connection (Främling et al., 2006). The possibility of an internet con-
nection available makes it irrelevant to move the product data along with the 
physical product. Instead, the data can be retrieved remotely, when needed. 
These products follow the principle of “digital twins” (e.g., Porter and 
Heppelmann, 2015), where each physical product is accompanied with its exact 
but separate virtual replica. The benefits of this approach relate to further ex-
panding the set of products that can become intelligent, as nearly anything with 
a unique identity can be used as a reference to the virtual agent on the internet 
(Främling et al., 2006; Yang et al., 2009). However, the expansion of analysis 
scope makes it more challenging to grasp the fundamentals of intelligent prod-
ucts. 

Intelligent products enable further interoperability between different actors and 
systems, that is, product intelligence. Intelligent products facilitate information 
sharing between the suppliers and the customers, but more importantly, have 
an essential role in enabling interlinking systems into larger physical and digital 
entities. The resulting entities have been labeled as cyber-physical systems 
(CPS), which function as the intersection of networking, computing, and physi-
cal processes (Kagermann et al., 2013; Monostori et al., 2016). For example, the 
IoT can be defined as a CPS (Borgia, 2014). CPS applications have relevance to 
technology industries since they can make production processes more efficient, 



17 

adaptable, and reliable (Borgia, 2014; Monostori et al., 2016). In the manufac-
turing context, practical applications of CPS, the IoT, and intelligent product 
approaches result in having greater control over the order processing, labeled 
as product intelligence (McFarlane et al., 2013). However, perhaps the most im-
portant factor motivating the product intelligence approach is the typical mis-
match between material and information along the manufacturing steps and the 
supply chains (Allwood and Cullen, 2012; McFarlane et al., 2013). The increased 
intelligence of products has a considerable economic and societal impact.  

In an almost uniform agreement, scholars have considered simple add-on sen-
sors as the most viable option in case of objects that cannot be intelligent on 
their own (e.g., Kiritsis, 2011; Ranasinghe et al., 2011). However, this perspec-
tive limits the applicability of the system. Add-on sensors set restrictions on size, 
robustness, and energy consumption, while their cost sets a limit for items or 
objects that can be equipped with intelligence. Therefore, the possibilities of cre-
ating intelligence through a network should be carefully reassessed.  

In other words, the existing classifications for intelligent products need refine-
ment. For example, consider a threefold categorization model by Meyer et al. 
(2009), where products are classified according to the level of intelligence (how 
smart the product is), the location of intelligence (on-board or through a net-
work), and aggregation level of intelligence (one or more smart components). 
To suit objects that do not meet the current requirements, the criteria should be 
re-evaluated for two of the axes, level of intelligence and aggregation level of 
intelligence. Currently, in the aggregation level of intelligence axis, an “intelli-
gent item” must be able to manage “information, notifications and/or decisions 
about itself” (Meyer et al., 2009, p. 140). In turn, the authors require that prod-
ucts are able to process and communicate their own information, gained 
through sensors, RFID tags, or other techniques. This is the minimum criteria 
for objects with “information handling” level of intelligence since “without this 
capability, it [the product] can hardly be called intelligent” (Meyer et al., 2009, 
pp. 139–140). However, if the intelligence is produced through the network and 
the objects are uniquely identifiable (Miorandi et al., 2012), approaches such as 
digital twins may be used to produce the intelligence. Therefore, the existing 
criteria unnecessarily delimit the extent of objects that can be incorporated to 
the IoT. 

The minimum requirement should be that the items are globally unique, not 
intelligent on their own (Främling et al., 2007). From this perspective, simpler 
tools, such as quick response (QR) codes or similar, would suffice (Miorandi et 
al., 2012). By adding these markings not only to end products but also to raw 
material objects, even they can be brought to the IoT. The result would be intel-
ligent materials. 

Thus, intelligent materials can be achieved through two defining require-
ments: 1) globally unique identifiers, and 2) a supporting network. Rather than 
the existing discussion that focuses on smart products with sensors and proces-
sors attached (Porter and Heppelmann, 2014), I underline how items with little 
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or none embedded intelligence can yield similar benefits than their more so-
phisticated counterparts. The proposed classification for intelligent materials is 
illustrated in Figure 4. 

    

The purpose of the concept of intelligent materials is to enable improved value 
creation through material intelligence. Analogous to intelligent products and 
product intelligence (e.g., McFarlane et al., 2013), intelligent materials enable 
subsequent material intelligence (Hakanen et al., 2017; Hakanen and Rajala, 
2018). On a system-level, it will help in creating value with the IoT technologies 
(Rajala et al., 2018).  However, the low level of intelligence at the objects dictates 
that the data that each object can produce remain on an elementary level. There-
fore, it is likely that collaboration is needed to turn these data into information 
and knowledge, which ultimately results in shared, profound understanding of 
the objects’ properties and its history.  

Information exchange increases the overall potential for value creation within 
technology industries (Shapiro and Varian, 1999). In addition, a number of 
other reasons for information sharing in the business ecosystem have been iden-
tified. The unique identity of material pieces and the related information shar-
ing can improve material efficiency (Allwood et al., 2013), initiate closed-loop 
material circulation (Kiritsis, 2011), and facilitate newfound business models, 
such as offering the material as a service (Ness et al., 2015).  

However, the past has shown difficulties in converging the different perspec-
tives and competing interests in the field. Existing research has identified a joint 
desire for collaborative information sharing systems, yet actualization of these 
goals have stalled due to lack of trust and shared willpower among the industry 
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actors (Matthyssens et al., 2013). Despite the recognized potential, the incen-
tives for participation remain unclear. 

Collaborative value creation through the information exchange between com-
panies has not been evident in the previous IoT discourse. It has been suggested 
that, in practice, the IoT solutions lead to denser collaboration between partners 
(e.g., Opresnik and Taisch, 2015), but the various benefits of information shar-
ing have not been in focus. Furthermore, the existing solutions to create value 
through better utilization of goods-related information do not consider material 
objects as individually unique items, but as a uniform group within a standard 
(e.g., Granta Design, 2016). These deficiencies implicate an overlooked element 
in the IoT research.  To address this gap, next, I will examine the potential ap-
proaches to facilitating flows of information and resources within the industry 
networks by explicating the principles of brokerage.  

Digital platforms enable brokerage, which refers to various activities that relate 
to either controlling or enabling the flow of information or resources among 
multiple parties. Brokerage has been considered as a vital means for the evolu-
tion, expansion, and change of intra- and interorganizational networks 
(Obstfeld et al., 2014). To date, the research has scrutinized the brokerage struc-
ture as an indicator of how information or resources are distributed in a system 
of people (Burt et al., 2013; Obstfeld et al., 2014). However, my dissertation dis-
cusses brokerage from the perspective of value creation and capture within the 
networks. In particular, I discuss how the network structure, or structural holes 
that may exist (Burt, 1992), can provide opportunities for the actors 
(Venkatraman et al., 2008). Thus, I conclude the chapter by linking the discus-
sion between brokerage and platforms.   

The definition for brokerage has remained relatively consistent through time, 
yet it is still evolving. Perhaps the most widely acknowledged is the definition 
by Peter Marsden, according to which brokerage is a process “by which inter-
mediary actors facilitate transactions between other actors lacking access to 
or trust in another” (1982, p. 202).  This view suits particularly well in explain-
ing the benefits that accrue through the missing links within networks (Obstfeld 
et al., 2014), a phenomenon better known as structural holes (Burt, 1992). In 
general, it is considered that finding and connecting the missing links that re-
side in the networks provides the main benefits from brokerage (e.g., Ahuja, 
2000; Burt, 2008, 2004, 1992; Long et al., 2013; Venkatraman et al., 2008; 
Zaheer and Bell, 2005). While this view that has dominated brokerage research, 
it may not be suited to all situations.  

Recently, there have been attempts to distance the brokerage literature from 
the social network structure (Obstfeld et al., 2014). These views have challenged 
the traditional approach to evaluating the potential for brokerage, which has 
focused on the structure of social networks (e.g., Ahuja, 2000; Burt, 2004, 
1992). The traditional evaluation has relied on factors such as the strength of 
the ties between actors (e.g., Granovetter, 1973) and the amount of closure (i.e., 
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the density of connections) in the network (e.g., Gargiulo et al., 2009). In turn, 
the challenging perspective has been more interested in the actual process of 
brokerage. Obstfeld et al. (2014) have justified their challenge on the traditional 
analysis with their desire to simplify and broaden the Marsden’s (1982) defini-
tion for brokerage.  

Obstfeld et al. (2014) suggested a broader definition, which would include in-
teractions where the two actors have a functioning tie already. According to 
them, brokerage was defined as “behavior by which an actor influences, man-
ages, or facilitates interactions between other actors” (2014, p. 141). This view 
focuses on the ways and forms of brokerage over the network structure as the 
facilitator of brokerage. I feel that this is increasingly justified in the future, as 
digitalization and the increasing connectivity generate complex networks, 
which may be still utilized suboptimally. The types (Gould and Fernandez, 1989) 
and processes (Obstfeld et al., 2014) for brokerage provide implications on how 
this connectivity may be better utilized.  

Although the basic idea of brokerage is straightforward, there are several dis-
tinct approaches to how the flow of information and resources can be achieved.   
There are endless possibilities to categorize and parse the different approaches, 
but I chose to focus on the types (Gould and Fernandez, 1989), the structure 
(Burt, 1992), and the processes (Obstfeld et al., 2014) of brokerage. These three 
views provide a comprehensive outlook on the benefits of brokerage.  

First, the types of brokerage explicate the groups and actors who participate 
in the brokerage (Fernandez and Gould, 1994; Gould and Fernandez, 1989). De-
pending on the role and background of each participant, Gould and Fernandez 
identified five types of brokerage: coordinator, itinerant broker, gatekeeper, 
representative, and liaison (1989). The authors identify two main categories, 
within group and outside group brokerage. These categories describe whether 
the principal agents, who are being brokered, belong to the same or different 
groups. Additionally, the broker may belong to the same group with one of the 
principal agents, or to whole another group. The resulting brokerage types are 
illustrated in Figure 5. 
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Second, the view that emphasizes the network structure for brokerage pro-
vides implications on what kind of ties should the actors possess. In particular, 
the structural holes theory by Burt is based on identifying missing links in net-
works (1992). For the purposes of this research, a structural hole may be defined 
as a gap between two individuals with complementary resources or information 
(Burt, 1992; Venkatraman et al., 2008). A broker may occupy this hole by acting 
as a bridge between two or more groups (Burt, 1992). In other words, the possi-
bility to form a bridge reveals a discontinuity (i.e., a structural hole) in the net-
work (Burt, 1997a). The structural holes theory is adamant that the actors 
should optimize their networks for maximal number of structural holes (Burt, 
1992) since these group spanning links are the enablers of good ideas and new 
innovations (Burt, 2004; Hargadon and Sutton, 1997). Burt insists that brokers 
should sustain their network position as a bridge and keep the linked groups 
separated because his research indicated that “good ideas emerged [...] from 
the intersection of social worlds, but spread [...] in a way that would continue 
segregation between the worlds” (2004, p. 394). The concept of structural holes 
has become an integral part of brokerage discussion after its initial introduction 
and has guided the focus on the network structure. 

Last, three distinctive strategic orientations have been identified for broker-
age: tertius iungens, tertius gaudens, and conduit (Obstfeld et al., 2014). These 
strategies materialize as distinct brokerage processes, which describe how the 
brokerage occurs, rather than who participate in it. The processes also describe 
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what is the aim of each brokerage process. In tertius iungens approach, the bro-
ker tries to maximize the value creation between two parties by bringing two 
disconnected actors together to facilitate their collaboration (Obstfeld, 2005). 
Conversely, in tertius gaudens approach, brokers keep these potential collabo-
rators apart, to secure their role in all future transactions and information flows 
(Burt, 2004, 1992; Zaheer and Bell, 2005). From this perspective, the tertius 
gaudens approach follows the principles of the structural holes theory. In the 
third approach, conduit, the third party relays information from one actor to 
another without attempting to change the relationship between the two 
(Obstfeld et al., 2014). These three processes are illustrated in Figure 6. 

 

 

These different approaches reveal divergent perspectives on the aims and ben-
efits of brokerage. These perspectives are complementary to one another and 
answer different questions. In other words, all perspectives should be consid-
ered when evaluating brokerage opportunities. Brokerage provides the possibil-
ity to influence, manage, or facilitate interactions between other actors (Long 
Lingo and O’Mahony, 2010; Obstfeld et al., 2014). This network of influence 
that an actor possesses has been referred as social capital (Bourdieu, 1986; Burt, 
2007; Nahapiet and Ghoshal, 1998).   

Social capital encompasses the benefits that accrue from simply belonging in 
social networks or other social structures (Portes, 1998). Social capital includes 
both the network of actors and the assets that can be mobilized through that 
network (Bourdieu, 1986; Burt, 1992; Nahapiet and Ghoshal, 1998). More pre-
cisely, it is the “sum of the actual and potential resources embedded within, 
available through, and derived from the network of relationships possessed by 
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an individual or social unit” (Nahapiet and Ghoshal, 1998, p. 243). As such, 
social capital is collectively owned by all the parties in the relationship and no 
party can have exclusive rights to it (Burt, 1992; Nahapiet and Ghoshal, 1998). 
Social capital has value in use and is not easy to transfer between parties 
(Nahapiet and Ghoshal, 1998).  From the network perspective, social capital 
comprises the advantages that derive from the person’s location in the social 
structures (Burt, 2007). 

The structural holes theory give a concrete meaning to social capital through 
the brokerage opportunities in a network (Burt, 1997b). Burt delineates the 
competitive advantage of structural holes through information and control ben-
efits that can be derived by brokerage (1997b, 1992). The broker receives infor-
mation from both sides and controls the information flow between the two sides 
of actors, groups, or activities. The information benefits refer to gaining access 
to a wide variety of information sources, which has been shown to improve the 
innovativeness of companies (Ahuja, 2000; Burt, 2004; Hargadon and Sutton, 
1997; Leiponen and Helfat, 2010; Zaheer and Bell, 2005). Control benefits de-
rive from securing a more powerful position in the network (Burt, 1997a, 1997b; 
Venkatraman et al., 2008), which in turn increases the possibility to capture 
value from the network (Bowman and Ambrosini, 2000).  

The information and control benefits highlight the importance of structural 
holes for competition in information-intensive business environments. These 
benefits are particularly well suited to designing and producing complementary 
products according to the customers’ needs (Venkatraman et al., 2008). Com-
plementarity in products means that the end user experiences higher value 
when products are used together rather than on their own (Baldwin, 2017). Ex-
amples of such entities include smartphones with their application stores and 
electric cars with an extensive network of charging stations. This kind of com-
plementarity and seamless functionality becomes increasingly important as 
more and more products and services are digital and connected (Amit and Zott, 
2001; Gawer and Cusumano, 2014; Porter and Heppelmann, 2015; Shapiro and 
Varian, 1999).  

Similarly, ideas can be complementary to one another. Structural holes con-
nect people and organizations with diverse information sources and alternative 
ways of thinking, thereby facilitating innovations  (Ahuja, 2000; Leiponen and 
Helfat, 2010; Zaheer and Bell, 2005). Hargadon and Sutton have identified how 
innovations can occur by taking local, specific knowledge from one context and 
applying it in another to solve a completely unrelated problem (2000, 1997). 
Therefore, bridging of structural holes provides a route for innovations by facil-
itating the information flows between actors or organizations. The bridges com-
bine existing actors and actions in a novel way. This possibility for combinatory 
innovations is particularly well suited to the platform economy (Eloranta, 2016; 
Eloranta et al., 2016). For that reason, the conceptual background of this study 
approaches the value creation both at the firm level and in the ecosystem level. 
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This research analyzes the world from the perspective of critical realism. Re-
gardless of the situation and the number of research units involved, critical re-
alism is suited to processes which involve thoughtful in-depth research, which 
focuses on understanding why things are as they are (Easton, 2010). The real-
ized events are hypotheses about the mechanisms that have contributed toward 
the event (Miller and Tsang, 2010). Therefore, critical realist studies should an-
swer the question of “[w]hat caused the events associated with the phenome-
non to occur” (Easton, 2010, p. 123). In other words, the role of science is to 
understand causal structures in order to influence them (Dow, 1999). This dis-
sertation investigated the links between events and circumstances that related 
to the convergence of physical and digital worlds, broadly referred as the digi-
talization, from the perspective of technology industries.  

This approach aims to produce insights that build on both theoretical and em-
pirical perspectives. The result is an iterative process, in which the collected data 
are continuously reflected on the previous knowledge of the phenomenon 
(Dubois and Gadde, 2002). The defining feature of this approach is the contin-
uous movement between the empirical world and the theoretical model. An ab-
ductive study entails retroduction, whereby the researcher “moves backward” 
to trace the process that has led to a certain outcome (Easton, 2010). During 
this process, the research topics and the analytical framework are consecutively 
adapted when the findings from empirical world require so. The chosen re-
search approach is particularly suited to developing and extending theories 
(Dubois and Gadde, 2002). This study focuses on explaining how to turn data 
into value in technology industry ecosystems and evaluating the benefits of in-
formation sharing for collaborative value creation. 

 “The way we think the world is (ontology), influences: what we think can be 
known about it (epistemology); how we think it can be investigated (methodology 
and research techniques); the kinds of theories we think can be constructed about 
it; and the political and policy stances we are prepared to take.”  
(Fleetwood, 2005, p. 197)  
 

To successfully develop and test theories, management research scholars need 
to overcome several practical and philosophical hurdles. These include the com-
plexity and contingency of the researched social phenomena, the lack of preci-
sion and context specificity in theories, the openness of social systems under 
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study, and the unavoidable challenge of untestable assumptions (Miller and 
Tsang, 2010). In result, theory-building researchers often focus their efforts on 
a specific interest, or case (Ragin and Becker, 1992). Case studies combine mul-
tiple data collection methods and provide rich, empirical descriptions of a par-
ticular instance (Eisenhardt and Graebner, 2007; Yin, 2009). This broad array 
of data is suited for conducting inductive analysis, which is required if existing 
theory provides limited knowledge on the subject (Hannah and Eisenhardt, 
2016).   

The central tenet of critical realism is that the reality exists independent of our 
knowledge of it (Sayer, 1992). Critical realism is a relatively new approach to the 
philosophical questions of ontology, epistemology, and axiology (Easton, 2010). 
Although critical realism was initially intended to contribute to debates on how 
science really operates rather than on how scientists should operate (Baert, 
1996), it has quickly gained traction across an array of academic disciplines 
since it is well suited to case research (Easton, 2010).  

 “Critical realism assumes a transcendental realist ontology, an eclectic re-
alist/interpretivist epistemology and a generally emancipatory axiology” 
(Easton, 2010, p. 119). In other words, the realm of critical realism incorporates 
selected elements from other philosophical perspectives as its premise for con-
ducting research. According to critical realism, our knowledge of the world is 
fallible and theory-laden and, therefore, we are unable to examine the relation-
ship between knowledge and its subject through the concepts of truth and falsity 
(Sayer, 1992). Critical realists acknowledge that there is a distinction between 
the studied objects and the terms used to describe, rationalize, and understand 
them (Bryman and Bell, 2011). Knowledge is socially constructed and largely—
yet not exclusively—linguistic, which entails that the nature of language and the 
way we communicate impact on what is known and communicated (Sayer, 
1992). Furthermore, the ontological view of critical realists is stratified and this 
has notable epistemological implications (Easton, 2010).  

The three distinctive strata or domains, of critical realist ontology, are the em-
pirical, the actual, and the real (Bhaskar, 2008). The empirical domain is where 
observers make and experience their observations. These subjective experiences 
are formulated through events that take place in the actual domains. Since the 
observer is fallible, the events that occur in the actual domain may be observed 
differently, or not observed at all, depending on the observer (Easton, 2010). In 
turn, these events are driven by mechanisms that operate in the real domain. 
These underlying, natural mechanisms are what the researcher tries to under-
stand (Bhaskar, 2008; Easton, 2010).  

Critical realism posits that due to the ‘epistemic fallacy’ we cannot be certain 
that we are capable of observing the real mechanisms or actual events that take 
place (Miller and Tsang, 2010). Furthermore, the realized, actual events are 
conjectures of all the different mechanisms affecting the particular situation 
(Bhaskar, 1998). The task of the scientists is uncovering these mechanisms the 
best they can, searching for a more comprehensive understanding of the subject, 
while knowing that any understanding is always “provisional, reversible, and 
corrigible” (Mutch, 2010, p. 509).  
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Within the sphere of critical realism, theorizing refers to proposing mecha-
nisms that explain the cause of events (Miller and Tsang, 2010). The research 
question of a critical realist study examines “[w]hat caused the events associ-
ated with the phenomenon to occur” (Easton, 2010, p. 123). To be able to ex-
plain and understand the real mechanisms that affect the actual events, which 
we may empirically observe only through social phenomena, social science must 
be critical of its object (Sayer, 1992).  

What makes me salivate is induction: inventing explanations about things. Not 
finding them—that’s truth; inventing them. We don’t discover theory; we create 
it. And that’s great fun; if only more of our doctoral students took the chance. But 
no, they are taught to be objective, scientific (in the narrow sense of the term), 
which means no invention please, only deduction. That is academically correct. 
(Mintzberg, 2005, p. 357) 

 
Critical realism has been criticized for not being able to provide a prescriptive 
measure on how science should be made. In particular, the concept of epistemic 
fallacy is problematic, since “if we accept Bhaskar’s argument about the epis-
temic fallacy, his ontology is reduced into epistemology” (Cruickshank, 2004, 
p. 572). Cruickshank argued that this deficiency inhibit the prescriptiveness of 
critical realism. He suggested that this limitation is caused by the implicitly cir-
cular demarcation between science and non-science, as the definition for valid 
scientific knowledge should not be simultaneously determined by the very defi-
nition of scientific knowledge (2004). Conversely, though Bhaskar concurs that 
“ontology is dependent upon epistemology since what we can know to exist is 
merely a part of what we can know”, he emphasizes the philosophical nature 
of his ontology and posits that philosophical ontology is a reflection on what 
“must be the case for science to be possible” and, as such, this reflection is inde-
pendent of actual scientific knowledge (Bhaskar, 2008, p. 29). Thus, the pre-
scriptive side of critical realism is to remind that our beliefs are entwined with 
the world and that our theories should be subjected to a constant critical evalu-
ation (Cruickshank, 2004; Mutch, 2010). Furthermore, the role of social scien-
tists is not to provide prescriptions but rather to develop social scientific theo-
ries (Danermark et al., 2002). 

To pursue this target, social scientists use theories to describe our interaction 
with our environment (Bhaskar, 2008). Within the realm of critical realism, the 
purpose of theorizing is to propose mechanisms that explain actual events 
(Miller and Tsang, 2010). Alike in all knowledge, errors in the theories are inev-
itable, because knowledge is developed using our fallible senses and only provi-
sional understanding (Mutch, 2010). Encouragingly, the theories are also corri-
gible. As Donald Hebb put it, “[a] good theory is one that holds together long 
enough to get you to a better theory” (Mintzberg, 2005, p. 352). On a similar 
note, critical realists formulate theories through an interplay of induction and 
deduction, which is labeled as retroduction (Bhaskar, 2008; Danermark et al., 
2002; Easton, 2010; Sayer, 1992).  
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By retroduction, a theorist tries to reconstruct the conditions that lead to a 
specific empirical phenomenon (Bhaskar, 2008; Danermark et al., 2002; Sayer, 
1992). Using the combination of induction and deduction, the purpose is to un-
derstand the generative mechanisms that are behind the immediate instance of 
the phenomenon and that are critical for the phenomenon to occur (Miller and 
Tsang, 2010). In other words, retroduction refers to “tracing back” the process 
that led to the phenomenon. Retroduction is an iterative process that investi-
gates the question of “[w]hat must be true in order to make this event possible?” 
(Easton, 2010, p. 123). From this perspective, retroduction in critical realism 
has the same purpose than case study research. Retroduction aims to theorize 
the underlying mechanisms of a specific event (Danermark et al., 2002), while 
case study research focuses on understanding the dynamics present within a 
specific setting (Eisenhardt, 1989). Therefore, perceived as a logical companion 
to case research (Easton, 2010), critical realism is the chosen philosophical 
stance of this study.  

Critical realists acknowledge the differences between the empirical, the actual, 
and the real. Thus, one of the basic assumptions of critical realism is that “sci-
ence or the production of any kind of knowledge is a social practice” (Sayer, 
1992, p. 5). Although there is a difference whether the social construction relates 
to ‘the reality’ as such (Guba and Lincoln, 1994) or ‘the perception or knowledge 
about the reality’ (Easton, 2010; Sayer, 1992), I argue that these two are insep-
arably intertwined. The data that are collected from people and about material 
things are based on the way a particular observer experience the actual event 
that is taking place. Furthermore, the researchers are required to include their 
own understanding of the subjects’ understanding (Easton, 2010). In result, 
critical realists accept that any explanations about the real, underlying mecha-
nisms are unavoidably interpretivist in character (ibid.).  

Achieving unanimous understanding in the social world is problematic. The 
‘hermeneutic circle’ describes the action of reading and interpreting texts 
against the background of previous understanding of the entire, whereas the 
reading, subsequently, shapes this understanding of the entire (Becker and 
Niehaves, 2007). This hermeneutic circle is appropriate if the texts or the real-
world observations are not self-evident but call for a closer interpretation 
(Hirschheim and Klein, 1989). This is highly analogical to the abductive method 
to case studies, where the analytical framework and the theoretical model are 
persistently reoriented, if they are confronted with the findings from the empir-
ical world (Dubois and Gadde, 2002). Thus, the abductive method involves con-
tinuous movement between the empirical world and the theoretically modeled 
world (ibid.). 

For these reasons, I consider myself as a critical realist. Although, I remain 
uncertain whether one can simply “choose” his or her philosophical stance on 
conducting research, or if the decision is dependent on the more complex social 
realm. However, I strongly agree with Easton on his final notes that describe his 
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justifications to considering himself as a critical realist: “In my own case, I ac-
cept it because (a) I think that this is how the world is, (b) even if it isn't like 
that, I behave as if it is like that, (c) I think that critical realism is better than 
the alternatives and (d) it is a well thought through and relatively coherent 
perspective on the world” (Easton, 2010, p. 128). 

This dissertation included five qualitative studies, with the goal of understand-
ing the effects of service-centric and digitally enhanced value creation in the 
technology firms’ business models. The primary data were collected from 16 
companies that operate in the technology sector. Each original article followed 
the principles of an abductive process of data collection and analysis. Abductive 
analysis forms an iterative process, in which the insights derived from empirical 
data are continuously reflected on the previous knowledge of the phenomenon 
(Dubois and Gadde, 2002). The purpose of this iteration was to achieve a better 
understanding of the observed phenomenon which is the essence of case study 
research (Easton, 2010). The following sections delineate the applied principles 
for the sampling criteria of the cases, for selecting the unit of analysis, and the 
procedures for collecting and analyzing the data. 

Case research is a method that involves exploring one or more social entities or 
instances. The purpose of case research is on understanding the dynamics pre-
sent within a specific setting (Eisenhardt, 1989). The data are collected using 
multiple sources and data are analyzed employing an iterative process (Denzin 
and Lincoln, 1994), with the purpose of developing a holistic description of the 
particular phenomenon, and often relate to organizational activities or complex 
relationships that, as intricate units of analysis, are challenging to examine 
(Easton, 2010; Ragin and Becker, 1992).  

This dissertation research investigates the effects of servitization and digitali-
zation within the technology industries. In this empirical context, the focus is 
on yielding value out of data and evaluating the benefits of information sharing 
for collaborative value creation in technology industry ecosystems. The effects 
of these actions were scrutinized against the elements of business models, which 
were defined as value proposition, value constellation, and value sharing in the 
previous chapter. 

To address these questions, theoretical sampling was used. The purpose of 
theoretical sampling is to select cases that are likely to replicate or extend the 
developing theory (Eisenhardt, 1989; Yin, 2009) and that are particularly suit-
able to illuminate the relationships and logic among the constructs (Eisenhardt 
and Graebner, 2007). Theoretical sampling builds on the principles of grounded 
theory, where the focus is on aligning the emerging theoretical constructs with 
the reality, and on adjusting the case selection to further develop and verify the 
emerging theoretical constructs (Corbin and Strauss, 1990; Danermark et al., 
2002; Glaser and Strauss, 1967). In line with Strauss and Corbin, the purpose 
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was to employ “sampling on the basis of concepts that have proven theoretical 
relevance to the evolving theory” (1990, p. 176). 

This study selected the cases based on their suitability to the theoretical set-
ting and the evolving theory. In particular, the point of interest was to identify 
the technology firms’ response to the transformation toward more service and 
digital businesses, and to understand the related practical and theoretical ram-
ifications. To date, the majority of industrial service research has investigated 
the large companies within the manufacturing industry (Eloranta and Turunen, 
2015; Opresnik and Taisch, 2015). However, these companies are the prime can-
didates to display incumbent inertia and often choose to exercise conservative 
strategies (Lieberman and Montgomery, 1988). The success of their strategies 
remains debatable, since the transition is still ongoing, meaning that “there is 
no playbook” yet (Porter and Heppelmann, 2015, p. 115). To address these con-
cerns, the study sample included firms of various sizes and statures, ranging 
from large multinational corporates to small companies with only a few employ-
ees. The two driving trends, servitization and digitalization, are multifaceted 
constructs with a multitude of implications, which is why the research included 
multiple points of views to investigate the resulting actions and expectations of 
the industry representatives among different actors. These points of view in-
cluded the operations within individual firms, the interplay across companies, 
and the implications between industries. 

Each of the original research articles focused on a specific level of abstraction, 
ranging from a single firm to an ecosystem, and correspondingly contributed 
toward the developing theory. First, the strategic role and relevance of data was 
explored from the perspective of the newcomers to the industry. This was done 
in order to theorize about the strategic role of data for these companies and their 
customers, most of which were industry incumbents. Second, the use of digital 
platforms was explored to reveal the changes that servitization and digitaliza-
tion induce to the traditional manufacturing industry offering, to gain practical 
and theoretical insight on the ways platforms can be utilized in the manufactur-
ing industry. The empirical investigation was carried out among service-driven 
manufacturers in the steel industry. Third, the increasing role of ecosystem-
wide collaboration was theorized through the possibilities of sharing material 
related information through the constructs of ‘intelligent materials’ and result-
ing ‘material intelligence.’ Next, extending these views on achieving material in-
telligence, the relevance of the structural holes for developing new business 
models in the company networks were theorized by exploring these constructs 
among several steel industry actors that partake in the life cycle of a particular 
material objects. Last, the ways the developing technologies and the resulting 
goods-related information were analyzed from the perspective of circular econ-
omy and closed-loop business ecosystems.   

This research followed the principles of abductive multiple case study. In terms 
of data collection, this resulted in an iterative process and continuous reflection 
of the collected data with the existing knowledge of the phenomenon (Dubois 
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and Gadde, 2002). Likewise, this iteration guided the data collection process, as 
the focus is to gather data to further develop, refine and validate the emergent 
theoretical constructs (Danermark et al., 2002). Furthermore, in the spirit of 
this iterative, abductive process, the study considered all material as usable data 
(Glaser and Strauss, 1967), i.e., combining interviews, observational data, work-
shop meetings, surveys, and public material. Interviews were the primary data 
source for empirical material, while other sources were utilized to support the 
validity of the findings through triangulation (Yin, 2009). The summary of the 
interview material used in this dissertation research is presented in Table 2. 

The informants were chosen based on their position and experience in the 
field. The research followed purposeful sampling (Patton, 1990) and semistruc-
tured interview approaches (Fontana and Frey, 1994; Yin, 2009). For the main 
case company (C1 in Table 2), the interviewees represented a diverse group of 
actors across the firms, including high-level managers, product specialists, and 
industry experts. This variety was chosen to find the most capable and well-in-
formed informants, able to provide detailed information, but also to ensure that 
the phenomenon was captured from diverse perspectives. For the other fifteen 
case companies, only one interview took place for each company, which is why 
the CEOs of the companies were preferred as informants.  

 
The data collection process was a joint effort among multiple researchers. It 

took place during the period from spring 2014 until the end of the year 2015. 
Whenever possible, the interviews were conducted face-to-face. The interviews 
were voice recorded and subsequently transcribed verbatim. This written docu-
mentation provided the opportunity to re-analyze the data from the perspective 
of this dissertation research. All interviewees were offered anonymity and, thus, 
the companies appear as pseudonyms throughout this dissertation and the orig-
inal research articles.  

To broaden the perspective of the study, other data sources were utilized to 
complement the interview material. Put differently, the primary data set was 
supported by an extensive set of secondary data about the case companies. This 
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secondary data set consists of publicly available interviews with company exec-
utives, internal documents, brochures, corporate marketing materials, bulletins 
and annual reports, presentation material, reviews, and information published 
on internal and external Web sites, and pages of industry associations and trade 
magazines. This approach borrowed from Yin (2009), who outlined the essen-
tial principles of data collection as employing multiple sources of evidence, for-
mulating a case study database, and upholding a chain of evidence.  

The main unit of analysis of this dissertation research is the business model of 
a company. Considering how it was defined in Chapter 2, a business model com-
prises three distinct elements: value proposition, value constellation, and value 
sharing. This research investigates how the prevailing changes related to serviti-
zation and digitalization are affecting these elements of business models within 
particular case companies. Furthermore, the original articles provide different 
perspectives to this unit of analysis, as the changes are examined from the level 
of an individual company to the extent of industry-wide company ecosystems. 
In other words, the unit of analysis is applied on multiple levels of analysis and, 
thus, the analyzed business model may relate to a specific company (as in Article 
1) or to a broad business ecosystem (as in Article 5).   

By clearly defining the unit of analysis, a researcher can position the study to 
a broader body of knowledge and define the made contribution (Yin, 2009, p. 
31). Considering this, I will next delineate the perspective and abstraction level 
for the unit of analysis used in each original paper of this dissertation. Article 1 
investigates the strategic role of data for the five case companies. Thus, the unit 
of analysis is the business model of each company. Article 2 has a specific inter-
est in platforms, and the way platforms influence the technology industries. Par-
ticular interest is put on analyzing how platforms influence the existing value 
constellation, how different actors can find innovative value propositions, and 
how platforms can assist in devising mechanisms for fair value capture. There-
fore, the unit of analysis examines business models both at the company and the 
network level. Article 3 extends this perspective, as the primary unit of analysis 
is the business model of each company, yet the article emphasizes how the firm-
level business models are developing toward ecosystem-level business models. 
In turn, Article 4 illustrates how this ecosystem-level value creation can spur 
from bridging the structural holes in networks and subsequently enable novel 
firm-level business models. Last, Article 5 takes a holistic perspective and dis-
cusses how ecosystem-level business models work in practice.  Thus, the unit of 
analysis is the business model, which is now shared within the whole participat-
ing business ecosystem. These methodological choices are illustrated in Table 3. 
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The data analysis was conducted under the principles of abductive case research 
and cross-case synthesis. The abductive data analysis involves concurrent data 
collection and theory development, and emphasizes the matching process be-
tween the two (Dubois and Gadde, 2002). While shifting between analysis and 
interpretation, the available sources of evidence are combined, similar to the 
process referred as triangulation (Dubois and Gadde, 2002; Yin, 2009). In turn, 
in the cross-case synthesis technique, each case is considered as a separate study 
(Yin, 2009), while the findings from individual cases are aggregated and com-
pared the results to other cases (Eisenhardt, 1989). This synthesis reveals the 
themes that are similar or different across the cases, and by analyzing the un-
derlying reasons, result in the identification of the common themes that are rel-
evant for the analysis (Yin, 2009).  

The primary goal of the conducted data analysis was to develop theory. The 
purpose of theory is to uncover the causal mechanisms behind empirically ob-
servable events (Corley and Gioia, 2011). As Henry Mintzberg puts it: “theory is 
of no use unless it initially surprises—that is, changes perceptions“ (2005, p. 
361). This ability to provide revelatory, surprising, or transformative thinking 
are considered as the key criterion for a theoretical contribution, which is 
achieved through the utility and originality of the research (Corley and Gioia, 
2011).  

In abductive case research, the analytical framework and the theoretical 
model are persistently reoriented, if they are confronted with the findings from 
the empirical world (Dubois and Gadde, 2002). Theory development is about 
discovering patterns, recognizing similarities, and making connections, often 
between things that seem dissimilar to others (Mintzberg, 2005). Abductive re-
search is about identifying these surprising connections, evaluating them 
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against the provisional theoretical constructs, and building on the existing the-
ories based on the findings (Dubois and Gadde, 2002). This continuous move-
ment between the empirical world and the theoretically modeled world is the 
main characteristic of an abductive case study.  

The original articles in this dissertation feature differing approaches to data 
analysis and theory development. The focus of the analysis is in understanding 
“how and why things happen” through examining the business models of com-
panies. Whereas all of the articles are based on qualitative, multiple case re-
search and abductive data analysis, different levels of abstraction are applied. 
In other words, the researchers’ point of view had a more influential role in the 
publications A3 and A5, which were based on re-analysis of the qualitative re-
search conducted for the articles A2 and A4. The purpose of moving between 
the levels of abstraction was to theorize more freely about the role of data in the 
value creation within the manufacturing industry. This extended perspective 
was necessary to provide further insights for both theory and practice.  

In summary, case study research method involves the use of one or more cases 
to with the ultimate target of generating new theories (Eisenhardt and 
Graebner, 2007). Theory building is likely to involve the development of provi-
sional theoretical constructs, propositions, or “midrange” theory based on the 
empirical evidence (Eisenhardt, 1989; Eisenhardt and Graebner, 2007). How-
ever, as the theory building in case research is inductive and derive from the 
empirical data, it is important to consider these provisional elements simply as 
precursors to following models (Gioia et al., 2013). The idea of precursory and 
corrigible constructs resonates with the principles of critical realism.  

The merits of a qualitative case study depend on whether it contributes to un-
derstanding how and why a particular phenomenon occurs (Yin, 2009). That is 
to say that the goal of a qualitative case study is to produce theory, which is a 
logical explanation on the underlying causal mechanisms behind a particular 
event. Thus, the focal point is not in the generalizability of the results, but in 
building a cogent argumentation in favor of the developed theory. 

A theory describes the predicted outcome that results from a certain action. The-
ory is “a statement of concepts and their interrelationships that shows how 
and/or why a phenomenon occurs” (Corley and Gioia, 2011, p. 12). Thus, theo-
ries should provide ideas, understanding, and solutions to problematic situa-
tions, while new practical solutions to real-life problems assist in developing 
new theories. In developing these theories, the case studies excel in formulating 
a profound contextual understanding of a specific setting (Yin, 2009).  

A good theory offers a coherent explanation for the causality of events and 
illustrates it logically (Whetten, 1989). The resulting ‘logical coherence’ forms 
the base for generalizing the results and is the key quality criterion for case study 
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research (Easton, 2010). For achieving these goals, multiple case studies are of-
ten considered more compelling than single case studies (e.g., Eisenhardt, 1989; 
Eisenhardt and Graebner, 2007; Hannah and Eisenhardt, 2016). A “good case” 
for a researcher is analogous to a “good patient” for a doctor: an instance that is 
exceptional enough that it provides the possibility to “discover” a new illness, 
yet one that is reproducible enough that it classifies as a generalizable condition 
or a theory (Wieviorka, 1992). To provide good theory, case study research 
needs to offer the essential information that the reader needs for evaluating the 
adequacy of the research procedure and to understanding the logic of its out-
comes (Easton, 2010; Eisenhardt, 1989). Put differently, the theorists need to 
convince the readers that their propositions make sense (Whetten, 1989).  

For achieving such logical coherence, context-specific understanding is more 
pivotal than generalizability. Although Yin considers that “evidence from mul-
tiple cases is often considered more compelling”, he asserts that the “rationale 
for single-case designs cannot usually be satisfied by multiple cases” (2009, p. 
59). Suggestions to prefer multiple-cases can be too straightforward since the 
number of cases is not the yardstick for evaluating the quality of the research or 
the route for more generalizable and better-grounded results. Rather, to provide 
generalizable and reliable results, the researcher must convincingly delineate 
the answer to the question of “What is this a case of?” (Ragin and Becker, 1992). 

“The two main problems social scientists face as empirical researchers are the 
equivocal nature of the theoretical realm and the complexity of the empirical 
realm” (Ragin, 1992a, p. 224). 

The conventional approach to define “a case” is to set boundaries around a place 
and a time period (Ragin, 1992b), a specified contextual setting (Yin, 2009), and 
firms or organizations (e.g., Eisenhardt, 1989). Yet, the problems in doing case 
studies and evaluating their results relate to agreeing on what can be said about 
what has been found during the research; whether the findings are causes, out-
comes, or influences (Becker, 1992). For that reason, Howard Becker challenges 
researchers to continuously ponder ”What is this a case of?” and suggests that 
justifying this selection should the essence of case reporting (ibid.). The less sure 
the researchers are of their answers, the better the end result can become 
(Ragin, 1992b).  

The question of what is this a case of demands that the researcher convincingly 
justifies his or her approach to the reader (Becker, 1992), and ends up with an 
understanding a particular empirical instance and its relation to other cases or 
models (Walton, 1992). In other words, the question should be evaluated relent-
lessly by working through tentative answers to the essence of the case in an it-
erative manner (Ragin and Becker, 1992). Such iteration is difficult to achieve if 
the researcher takes for granted that “four firms” equal to “four cases.” Most 
often, this dissertation rather considers the firms as embedded units (Yin, 2009, 
p. 46) than cases, as Table 2 and Table 3 illustrate. The cases have been rede-
fined in each of the original research articles during the analysis process.  
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Another major challenge in social research is deducing the larger whole based 
on the bits and pieces of case evidence that the study unveils (Becker, 1992). 
When defining the case, the researcher essentially delineates and declares the 
part that the researcher is able to learn something about, which makes the “cas-
ing” of a particular case an important step in matching ideas and evidence in 
case study research (Ragin, 1992a). Thus, cases are “made” by invoking theories, 
either implicitly or explicitly, with the purpose of advancing the research pro-
cess (Walton, 1992). The researcher acts as a bricoleur, who positions the re-
sulting narrative against traditional views and existing paradigms of the world 
(Denzin and Lincoln, 1994). While the study might produce a compelling nar-
rative of the antecedents and consequents of a specific case, the resulting narra-
tive positions in a world of countless intersecting narratives and plots (Abbott, 
1992), all which are part of the socially constructed world (Easton, 2010; Sayer, 
1992). Furthermore, not all cases have beginnings, middles, and ends, but ra-
ther they construe from indefinite and unidentifiable middles (Abbott, 1992). 
Thus, when defining what is this particular setting a case of, the researcher 
makes sense to this complexity by defining what is the particular phenomenon 
under study, how it can be investigated, and what are the ontological and epis-
temological premises behind the research. 

Understanding the limitations of this study relate back to the two main prob-
lems in social sciences: the equivocalness of theory and the complexity of social 
reality (Ragin, 1992a). Since I perceive the world as socially constructed (Sayer, 
1992) and stratified (Easton, 2010), objective reality is impossible to achieve or 
capture. From this perspective, approaches such as triangulation should not be 
considered as a way to validate the study findings, but as an alternative to vali-
dation (Denzin and Lincoln, 1994). Concerns in this type of approach include 
the subjective biases of the researcher that are challenging to eliminate. Defin-
ing the essence of the case in hand, by carefully describing “What is this a case 
of?”, helps the researcher deal which these limitations (Ragin and Becker, 1992).  

Similarly, in our socially constructed reality, it is relevant to consider the social 
dimension of the data that is collected (Denzin and Lincoln, 1994). In other 
words, the researcher should bear in mind who are the case informants, who do 
their views represent, and how have they formed their views? From this per-
spective, it is essential to understand the study process as the researcher’s effort 
in creating an image of the entire organization or process, based on the pieces 
of information available (Becker, 1992). Thus, reliability, validity, and generali-
zability of the case study results may not depend on the number of cases (e.g., 
Eisenhardt, 1989), but on whether the researcher can correctly capture the in-
formants’ perspective through detailed interviewing and observation (Denzin 
and Lincoln, 1994). Furthermore, in some settings, “informants routinely lie to 
their anthropologists” (Stoller and Olkes, 1987, p. 229). Bearing these con-
straints in mind, when writing the narrative, the researcher should focus on the 
substance of the findings to be able to present solid, descriptive data (Janesick, 
1994) and to clearly explain the difference between data and interpretation to 
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tackle the issues on validity, reliability, and objectivity of the research (Denzin 
and Lincoln, 1994; Gioia et al., 2013). These principles were taken into consid-
eration in assessing the reliability of the findings. 
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This chapter describes the contribution that each original article produces. The 
contribution is defined in a two-phase structure, where the first part provides a 
summary of the findings of the individual studies and the second part gives an 
overview how these findings increase our understanding of the different ele-
ments of business models. The chapter begins by explicating the manifested 
change that the digital-platform based value creation has induced in technology 
firms’ operational-level activities. The induced effect on value proposition, value 
constellation, and value sharing of the firms is discussed last.  

The first original article focused on the strategic role of data and information 
among the newcomers of the industrial service industry. The findings of the 
study converged into three key observations that challenged the existing pre-
sumptions on the role of data. Most notably, the findings contrasted on the per-
sisting views of data having intrinsic value (e.g., Porter and Heppelmann, 2015), 
along with the rationale for protecting it as a valuable resource (Opresnik and 
Taisch, 2015; Porter and Heppelmann, 2015; Ulaga and Reinartz, 2011). Next, I 
will go through these findings in more detail.  

 
Finding F1.1: Large data volumes are preferred over exclusive access  

Across the cases, the study found that instead of exclusive access, the case 
companies emphasized the overall volume of accessible data. Neither were the 
informants interested in controlling the possession of data or having ownership 
rights to data that are collected in the industry. In addition to being uninterested 
in gaining control over the data, the informants regarded such goals as unreal-
istic to achieve. The detailed reasoning for this preference of volume over exclu-
sivity varied, but the underlying logic was the same in all cases.  See Table 4 for 
more details. 

 
Finding F1.2: The question of data ownership seems to be largely irrelevant  

Furthermore, the study found no considerable problems related to the ques-
tion of data ownership. None of the case companies challenged the customers’ 
strong foothold of data ownership–because they had no reason to do so. The 
question regarding ownership was perceived as irrelevant: in general, the case 
companies received customers’ data because they were more competent in using 
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or analyzing the data. Moreover, this attitude toward data ownership remained 
the same, regardless of who owned or had installed the devices that collected 
data from the customers’ locations.  

 
Finding F1.3: The strategic relevance of information lies in novel data combi-
nations 

Last, the study found that combining diverse data sources in novel ways ap-
peared as one of the key activities across the cases.  Building on the two previous 
findings, the extensive but non-exclusive data access and the insignificance of 
data ownership, the study found that all the case companies were looking to es-
tablish mutually profitable connections with other firms. The case companies 
were able to benefit from data by tapping into flows of data, flooding the firm’s 
solution or platform with extensive amounts of public and private data. The sep-
arate data points in these flows were not unique but the overall combinations 
were. Thus, these unique combinations of shared data enabled the case compa-
nies to improve themselves and enhanced their capability building. Table 4 
summarizes the findings of the study.  

Overall, these new entrants seem to have addressed the very challenge that is 
in the focus of this dissertation research: 

“We can see from many firms that they have extreme amounts of data in the da-
tabases, but no one remembers what data it is, why it has been gathered and how 
it could be utilized.” - CEO, E. 

 Furthermore, the three main findings of the study indicate how the new en-
trants to the industrial service industry have chosen a fresh perspective to data 
access and ownership. Considering this dissertation’s research objective of an-
alyzing how to capitalize on data, the case companies were highly focused on 
data utilization. The combinatory use of various data sources and types enabled 
the companies to refine the separate data points into a more valuable whole. 
The data monetization followed only through these phases. Emphasizing this 
point, the data was not seen as a source of competitive advantage but as one 
CEO put it: “It is more like a necessary thing”.  
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The second article analyzed how the case companies approached platforms in 
pursuing strategic opportunities in their respective company networks. The case 
setting consisted of two main case companies, which were accompanied by some 
companies that operated in their respective company networks (Figure 7). The 
findings of the study were categorized under three main themes. These themes 
relate to changes on what is considered as the product, utilizing these changes 
collaboratively, and, finally, identifying new value creation possibilities.  

 

Finding F2.1: Extending the boundaries of the physical product  
The first main theme of the study findings focused on the product. The find-

ings indicated that the companies are pursuing new strategic opportunities 
through extending the way physical products are considered. It was identified 
that, in many cases, these new possibilities go beyond the usage scenarios that 
the manufacturer can plan by themselves alone. According to the two cases, the 
role of digital platforms was to merge the physical object with information re-
lated to the object’s characteristics, features, and history. Thus, the platform was 
intended to make the product, which was a closed system, more adaptable and 
more generative. 

Both of the studied focal actors were using platforms to converge the virtual 
and physical aspects of their products, and to provide the external actors an ac-
cess to their data resources. Informants from both focal firms anticipated that, 
in the future, the physical characteristics of the products would have only a lim-
ited role when creating value. The focal firms considered that making improve-
ments to the virtual characteristics of the physical products was becoming the 
key to improving value creation with their products. This altered focus area and, 
especially, the urge to uncover potential for new usage scenarios were consid-
ered as a fundamental change in the nature of the product. In other words, the 
product, once deemed final and complete, now becomes fundamentally incom-
plete, being used simply as a building block to identify new possibilities.  
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Finding F2.2: Facilitation of information flows to enable collective benefits  

The study found keen interest in finding new possibilities to utilize the availa-
ble data and arising opportunities related to the shifting focus from physical to 
virtual aspects of the products. Both cases indicated considerable potential for 
using platforms in facilitating information flows that are targeted to align the 
needs and requirements of different stakeholders. Similarly, the study provided 
evidence that the companies are reframing their previous, strictly supplier-cus-
tomer relationships in favor of more collaborative approach, in search of new 
ideas through each other’s resources.  

The companies in the study sample considered platforms as an essential in-
terorganizational structure for facilitating information flows between different 
actors and processes. As such, they sought for platforms that combine the phys-
ical and the virtual characteristics of products, and the organizations producing 
and using the products and the related data. This ability for combinations and 
the increased interoperability was seen as key enablers for further process opti-
mization and automatization, in addition to finding innovative uses for the con-
stantly accumulating data. Particularly in with the case company EngineeringCo 
and its network members, the study provided indication that, compared to pre-
planned information exchange, the unanticipated connections and uses for data 
were considered superior in terms of data capitalization. 

 
Finding F2.3: Creating awareness of new value potentials 

Correspondingly, the ability to identify the unforeseen potential for value cre-
ation was the motivating factor behind facilitating new information flows. The 
focal actors were expecting the interorganizational platforms to foster transpar-
ency among the companies. Since the platform was seen to facilitate infor-
mation flows between companies, different actors would have better means for 
finding mutually agreeable targets and, in turn, identifying the sources of po-
tentially undiscovered value. In addition, it was found that platforms could al-
leviate the issues related to information ownership and sharing. According to 
the informants in EngineeringCo’s industry network, a key enabler for motivat-
ing the change was demonstrating these novel value creation potentials. In gen-
eral, the companies signaled that they wanted to identify the potential to add 
value first, before making actual commitments on information sharing. 

 
Summarizing the three findings of the article, the study showed that the com-

panies did recognize the unleashed potential that the platforms can generate. 
According to the informants, these platforms would be used to converge the 
physical and virtual aspects of the products, and to better utilize and refine the 
data that is associated with the products. In general, the firms perceived data as 
a raw material, which needs to be refined in order to redeem its monetary value. 
The respondents saw it beneficial to create structures for data sharing among 
the organizations since these solutions would bring the underutilized potential 
of data closer to being realized. The study provided a reminder that information 
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sharing happens only if benefits are understood beforehand. Therefore, the ev-
idence suggested a need for interorganizational platforms on which data sharing 
could be tried, tested, and scaled in a cost-efficient way.  Moreover, the study 
identified a need for interorganizational structures that would provide shared 
targets and rules for collaboration. 

The third paper is a viewpoint article, focused on exploring the limits of the ob-
jects that could be associated with the IoT. Most notably, the study presented 
the concepts of intelligent material and subsequent material intelligence, both 
of which relate closely to existing discussion on communicating materials, in-
telligent products, and product intelligence (e.g., Kubler et al., 2015; McFarlane 
et al., 2013; Meyer et al., 2009). The study defined intelligent materials as trace-
able material objects with unique identity complemented by a supporting data-
base, whereas material intelligence referred to the ecosystem-level benefits of 
the material information.  The viewpoint presented observations from the steel 
industry that illustrated how the material intelligence could improve value cre-
ation in IoT-based business ecosystems. If the data were collected, stored, and 
shared for mutual benefits, the data can be capitalized on more effectively. The 
main contributions of the article can be illustrated through the concepts of in-
telligent materials and material intelligence. 

 
Finding F3.1: Intelligent materials will yield new product offerings for indus-
try actors.  

First, the study concluded that the IoT seems to cause a transition within the 
steel industry companies. The companies, even in this traditional industry, face 
a change from the manufacturing domain to the information-intensive business 
domain. This transition was found to increase the role of information: it was 
concluded that information becomes the sellable asset rather than the raw ma-
terials or products that the companies produce.  

However, the study illustrated how companies were still unaware whether 
they can monetize these possibilities. On the one hand, they considered new 
service offerings for optimizing the customer’s processes. One example of such 
optimization service was supplementing the products with more detailed mate-
rial information, which would help the customer to exclude variants in their 
process flow. On the other hand, the study identified that the material manufac-
turer’s raw process data related to specific product items from was more valua-
ble to external companies, including the customers and other actors along the 
material lifecycle. As this data has been found difficult to monetize in the past, 
the material producers could rationalize themselves to providing this infor-
mation free of charge. This offering would make the current products more ap-
pealing to customers simply because it would improve their value creation using 
the products. 
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Finding F3.2: Material intelligence is a collective affair  
Second, the study emphasized how intelligent materials are tools for material 

intelligence. The article illustrated this effect by presenting the imaginary lifecy-
cle of a car hood plate. With or without intelligent materials, the manufacturing 
companies create abundant amounts of data in every process step, while this 
amount continues to increase as the IoT advances. The study exemplified how 
this data could be utilized better throughout the lifecycle by going through each 
production phase in detail (primary production; assembly and integration; use; 
maintenance and repair; and sorting and recycling). As an example, the exact 
properties from the material producer were much more valuable in the assem-
bly and integration step because they were used for process optimization. In 
turn, when the manufacturer receives feedback on their products, whether they 
suited the use or performed as designed, this surpassed the value of the data 
that the company obtained from its own operations. In conclusion, the study 
illustrated how the lifecycle data had to be refined for information and insights. 

The study proposed that intelligent materials can fundamentally change the 
current business models among the steel industry actors. To achieve the targets 
on data refining, the article proposed companies needed to adjust their business 
models to support new ways of value. In other words, in order to leverage the 
potential of intelligent materials for value creation the companies needed to 
consider mechanisms for information sharing and recombining. The study il-
lustrated how the data obtained from other parties was more valuable than the 
data from their own operations. Thus, the companies were found to explore the 
best means to increase interaction between them, enabling them to utilize and 
refine the data from each accumulated lifecycle phase. Similarly, the higher level 
of interaction was seen to enable efficiency at the ecosystem level.  
 

Together the two contributions indicated that all the actors would benefit from 
the information and the traceability possibilities that intelligent materials pro-
duce. These benefits might originate from surprising sources. The article pro-
vided material testing as an example: typically, testing involves expedited real-
life usage scenarios or an outright simulated result, simply because the producer 
needs to predict the materials’ behavior in a short test but for over many years 
to come. Conversely, with the comprehensive audit trail in material intelligence, 
the material producers would gain data on their products from actual real-life 
usage. While this prospect might sound very ordinary, it is something that has 
been considered practically impossible in the field of material science in the 
past.  

The study presented two concepts, intelligent materials and material intelli-
gence. Intelligent materials enabled the coupling of unique material objects and 
the corresponding product information, whereas material intelligence referred 
to the ecosystem-level benefits that could be accrued across the product lifecy-
cle. The study concluded that when the joint understanding of the material was 
put to effective use across the industry ecosystem, the result was significant–it 
was material intelligence, with considerable value potential.  
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The next original article provided a more concrete illustration of the benefits 
and the potential of material intelligence. The SMC concept that MaterialCo was 
investigating in the article, was found highly similar to what this thesis concep-
tualizes as material intelligence. Thus, A4 contributed to the same discussion as 
A3, and featured the concepts of intelligent materials and material intelligence, 
but offered a different level of analysis to the subjects. The article discusses both 
the theoretical underpinnings of the ecosystem-wide benefits of the information 
sharing and the practical relevance of these information sharing systems. The 
study provided three main findings that described why the actors were inter-
ested in interorganizational collaboration and how this could be achieved with 
material intelligence. Figure 8 illustrates the SMC concept that MaterialCo was 
researching with some of its key stakeholders, where the steel material would 
be used to carry product-related data along the lifecycle.  

 

 

Finding F4.1: Changes in the product offerings and the competitive structure 
of the industry 

The first finding illustrated the extant observation that the steel industry ac-
tors were facing stern challenges, which were forcing them to react. Competing 
with product quality was considered increasingly difficult due to commoditiza-
tion and lowering margins. Along with many other actors in the industry, the 
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main case company MaterialCo had sought to resolve these challenges by em-
phasizing the role of services in their product offerings. However, this servitiza-
tion approach had not resolved their challenges. Therefore, the company had 
turned their focus on the second contemporary trend: digitalization.  

The discussion related to the IoT had led MaterialCo to rethink their strategy. 
Servitization strategy and the resulting focus on services had helped the com-
pany to listen to their customers’ needs and to identify a specific demand for a 
new product type, which they labeled as “steel as a message carrier” (SMC). Put 
differently, the company had turned their attention to providing the customers 
more detailed data on the product individuals. The customers were interested 
in these possibilities since they considered that the data would help them in op-
timizing their process. In other words, the described SMC system was designed 
to enable a system for material intelligence. 

Throughout the material’s lifecycle, the study found important possibilities for 
data utilization and refining that SMC could provide. To fulfill the potential of 
the existing data, the study proposed a shared database that would be constantly 
updated along with the different steps in the product’s value chain and the ma-
terial’s lifecycle. Thus, SMC could help the producers upstream in the value 
chain to formulate more enticing offerings that would benefit the downstream 
companies. Considering how these offerings relied on collaborative benefits and 
production processes optimization throughout the lifecycle of the product, SMC 
was also expected to change the competitive structure of the industry. However, 
the study found considerable obstacles that had existed for the SMC system and 
the following material intelligence.  
 
Finding F4.2: Obstacles in creating material intelligence  

The study found three clear obstacles that have prevented from creating a ho-
listic system of material intelligence in the past. Most noticeably, the findings 
indicated that, only recently, the case companies had changed their perspective 
on whether such systems would be possible to implement. In the past, the com-
panies had considered that allowing external parties to access and utilize their 
data would be both risky and unbeneficial to them. Now, the companies were 
more open to collective benefits across the value chain.  

In result, the companies had turned their focus on more collaborative solu-
tions for value creation (i.e., on material intelligence). For example, the compa-
nies had acknowledged the value of customer feedback and were looking for 
practical solutions to gain data on the real-life performance of a product. In ad-
dition, they were interested in helping the customer to run their process more 
efficiently. So, while the study concluded that the companies had not been ready 
to adopt material intelligent systems in the past, the perspective had now 
changed. 

The second identified obstacle in designing systems for material intelligence 
was the different perceptions on the value of data. The study found a mutually 
shared, yet unfruitful tendency:  
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“As a rule of thumb, the case companies perceive their own data as valuable assets 
and believe that others will pay for their data, at least in the future. Simultane-
ously, they are unwilling to buy data from others, although they would like to get 
that information free of charge.” (Hakanen et al., 2017, p. 364). 

Third, the study found a disagreement on technological solutions. The case 
companies approached had found challenging to find shared protocols and so-
lutions between companies. Furthermore, the challenges reside also within 
companies. According to the findings, there seemed to exist a strong contradic-
tion in views between the business and engineering sides. The business side was 
eager to bring the most advanced and sophisticated gadgets to the system, while 
the engineering side was adamant that such systems were impossible to imple-
ment, as they were considered prone to fail in the steel industry processes.  
 
Finding F4.3: Material intelligence based on bridging of structural holes  

Despite the obstacles to creating the systems, the study found the situation 
promising. The study emphasized that, in contrast to the existing views on the 
business potential of the IoT (e.g., Borgia, 2014; Porter and Heppelmann, 2014), 
the material intelligence system based on SMC would not rely on smart objects. 
The case companies were looking into the SMC concept on a pragmatic and 
down-to-earth level. The underlying principle behind the system was similar to 
intelligent materials since the individual objects were not smart per se. In other 
words, the objects did not, for example, require on-board processing capabili-
ties, because the key criterion was the uniqueness of items, not smartness.  

The study found that the companies were eager to explore potential solutions 
for the SMC concept. From the outset, MaterialCo’s SMC concept was intended 
to utilize very simple methods. This initial aspiration for finding simplistic so-
lutions was later affirmed during the conducted interviews and workgroup 
meetings. The system was designed to use simple markings method on the ob-
jects (e.g., barcode labels, laser engravings, or synthetic DNA) and to link the 
objects to corresponding external database entries. The benefit of such system 
was that material intelligence could be equally well achieved for objects with 
limited on-board capabilities. From the perspective of the studied companies, 
the essence of the business potential of material intelligence seemed to derive 
from the variety and integration of different data sources. The companies saw 
considerable potential in combining different information sources and were ea-
ger to construct new businesses that would utilize them.  

 
In summary, the study found that the companies were looking to decrease the 

information asymmetry between processes, departments, actors, and clusters. 
As such, the focus of the new system was not on creating more data, but in uti-
lizing and distributing the existing information in a way which would derive the 
maximal amount of the value potential. This approach naturally guided the 
companies toward a more collaborative approach. The companies were looking 
to distribute the information to the location where it was the most useful. In 
other words, the companies were looking to bridge the structural holes in their 
network with material intelligence.  
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The last original article explored how the increasing intelligence of goods have 
revitalized business models in the circular economy. The study applied the per-
spective of industrial ecology, by focusing on how the intelligent goods have 
boosted the sustainability of different industrial ecosystems. The study built on 
the findings from both North American and European cases and highlighted 
how three different closed-loop ecosystems had utilized the goods-related infor-
mation as in developing innovative business models. The study identified three 
archetypes of closed-loop systems, referred as inner circles, decentralized sys-
tems, and open systems, and delineated how these archetypes have leveraged 
information resources for collaboration. The study contributed by advancing 
the understanding of closed-loop systems in the circular economy and the role 
of digital platforms in enabling them.  

The empirical findings of the study were organized around three cases: from 
the steel industry, waste management, and automotive batteries. Each case pre-
sented a different perspective on the subject of the circular economy. Next, I will 
go through the three cases one by one and, after that, present a summary of the 
findings. 
 
Finding F5.1: Utilizing the data collaboratively within a closed-loop ecosystem  

The study identified considerable value potential in the raw material producer 
Pearlite’s vision. Their idea of providing each material piece a digital identity 
was found to enable a new world of potential innovations. The most apparent 
benefits of the audit trail were identified at the recycling phase. Since the digital 
audit trail offered a way for observing the full lifecycle of the material, the study 
findings illustrated how companies could utilize industry platforms for facilitat-
ing the product-related information flows. As such, the study found these indus-
try platforms having considerable potential in aligning the needs and require-
ments of different actors because the companies were looking for more direct 
collaboration between them.  

By acknowledging the potential for collective benefits, the companies were 
found more open to change their existing relationship structures. The study ob-
served such tendencies across the industry actors. Due to interest for product-
related data sharing across the industry, the findings indicated a paradigm shift 
away from strict supplier-customer relationships toward more collaborative ap-
proaches. The companies in the ecosystem could provide innovations that affect 
the whole value chain, by rethinking the ways products and information move 
from member to member.  

Managers at Pearlite were focused on enabling platforms that combine the 
physical and the information aspects of their products. The steel industry case 
illustrated how such platforms form an important interorganizational structure 
for enabling information flows among actors and processes. Thus, the study 
identified that these platforms were plugging the structural holes in these in-
dustry networks. By recognizing the structural holes the companies could iden-
tify new uses for the available data. Therefore, by plugging the recognized holes 



50 

in the ecosystem, the companies could improve value creation collectively be-
tween them. For this reason, the executives at Pearlite saw the unanticipated 
connections and uses of data having higher value potential than the preplanned 
information exchange. Therefore, it was unsurprising to found that their de-
signed system for material intelligence was considerable open. 
 
Finding F5.2: Utilizing the data to improve waste management  

The second case presented Rubicon Global, a company founded in 2008, 
which strives to change the waste management and recycling industry. The com-
pany was adamant to transform the traditional model of the waste management 
companies, where money is made based on the amount of collected and trans-
ported trash. Rubicon had found this setting problematic because waste man-
agement companies have little (if any) incentive to recycle the collected waste. 
Rubicon had flipped the traditional revenue model and the incentives for recy-
cling while acting more environmentally friendly way. The company’s target was 
to reduce the amount of waste going to landfills and to decrease the need of 
transportation involved in the process. Rubicon's model was summarized as: 
“less waste, more money”. As such, this approach was found as the opposite to 
traditional waste management companies.  

Rubicon had formed a distinctive ecosystem for the waste management indus-
try, accompanied by an innovative profit model. The company did not own any 
landfills or garbage trucks. The study described Rubicon as a facilitator or mar-
ketplace between two sides: companies, who were looking to reduce their waste 
management costs, and local haulers, who can bid on available jobs. In addition, 
Rubicon controlled the system so that unnecessary pickups were avoided. After 
pickup, Rubicon analyzed the collected waste and sold whatever it could. Thus, 
the company had two sources for revenues: first, Rubicon was entitled to a share 
of the savings that their customers had made compared to the earlier waste 
management costs, and second, Rubicon profited from selling the materials, 
which would otherwise have ended in landfills, for recycle and reuse. 

The study considered that Rubicon’s software platform had a central role in 
their model. As such, the study found Rubicon to resemble a technology startup 
rather than a waste management company. With their platform that controlled 
the process more effectively, they were found capable of renewing a mature in-
dustry. The data had a key role in Rubicon’s service operations since they uti-
lized data diversely to optimize everything. Although the study admitted that, 
for the time being, Rubicon remained a small player in the waste management 
business, the study anticipated that such initiatives could transform the whole 
waste collection and disposal industry. Furthermore, the study concluded that 
Rubicon had been able to align the client’s interests, their own interests, and the 
environmental interests. However, Rubicon was found to continue exploring the 
possibilities for exploiting and refining the data, which could be collected from 
their customer, as they believed that such data could be the most valuable. 
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Finding F5.3: Autonomous ecosystem for data utilization 
The third case of the study described a system of automotive batteries and put 

the spotlight on ecosystems built on highly intelligent goods. The case ap-
proached the key shortcoming of electric vehicles–the long recharge times that 
are required–by a delineating a systemic change to the value system. The study 
described how Tesla had introduced a service concept for electric cars, where 
the cars would be equipped with replaceable battery pack, in which empty bat-
teries would be swapped to fully charged ones at service stations. Furthermore, 
the study described how these battery packs could have on-board intelligence 
and use distributed ledger technologies. 

The study illustrated that the intelligence of goods enabled new types of trans-
actions in the business ecosystems. These transactions were enabled by the on-
board intelligence, accompanied with network capabilities, and smart contracts 
that were preprogrammed to these autonomous objects. For instance, the study 
described how a battery pack could perform trend analysis on the electricity 
price, that is, whether it would be financially wise to buy or sell electricity de-
pending on the demand. Moreover, waiting for its turn at the service station, the 
battery pack could offer its computing power to other devices in the network, or 
subject itself to a discount price, if in fear of getting stuck to a remote location. 
The study described how the battery packs would use smart contracts and cryp-
tocurrency to perform these transactions.  

The case carried a notion of designing goods for recyclability and considered 
this an important aspect of intelligent goods. For example, when nearing the 
end of its service life, the study described how the battery pack would put its 
recycling process for open tender and pay for this process with its own crypto-
currency funds. Should there be any leftover funds, the company that owns the 
battery would inherit these reserves.  
 

Summarizing the three cases of the study, Table 5 introduces the presented 
archetypes of closed-loop ecosystems and describes their distinctive character-
istics. The study labeled these archetypes as “inner circles,” “decentralized sys-
tems,” and “open systems.” Each archetype had a different approach to creating 
value. In simplified terms, the three approaches for value creation that enabled 
these ecosystems to emerged, could be described as: (1) “more value for the 
same cost”, (2) “the same value for less cost”, and (3) “value and markets that 
had not existed before.”  
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This section synthesizes the findings of the original research articles and reflects 
them against the posed research questions. First, the supporting research ques-
tions are addressed and, thereafter, the findings are discussed at the level of the 
main research question. The supporting research questions follow the threefold 
definition of business models presented in Chapter 2, from the perspectives of 
value proposition, value constellation, and value sharing. To increase the trans-
parency, each finding from the previous section are referred with a specific an-
notation. For example, “Large data volumes are preferred over exclusive access” 
is denoted as (F1.1) here.  

The empirical material of this study illustrated the effects of the increased role 
of services and digital technologies on the business models of the technology 
firms. Due to the nature of this study, although the results from each case are 
based on multiple case research, they derive from a different perspective and 
level of abstraction. Thus, the findings describe the changes that service focus 
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and technological development have induced on the business models at varying 
levels, from the firm to the ecosystem level.  

 
(1) How does the increasing information intensity of goods and industrial pro-
cesses influence firms’ value propositions in technology industries?  

In general, the findings display a change from firm-level perspective toward 
ecosystem-level that was observed in the technology industries. Regarding the 
value proposition, this transition is depicted in the way companies restructure 
labor and responsibilities. For example, the cases featured several entrants to 
the field that focus on improving the customer experience by integrating various 
data sources (F4.3) and offering intuitive data visualizations (F1.1 & F1.2). These 
possibilities were identified to open new avenues for value propositions, which 
related to offering services for utilizing the product-related information more 
efficiently within the ecosystem (F3.1 & F3.2). Furthermore, the value proposi-
tions are becoming more aligned toward collaborative value creation (F4.1), as 
the product information is better utilized across the industry. Such development 
was seen to enable new types of business ecosystems, which focused on the clos-
ing down the resource flows (F5.1 & F5.2). Table 6 compiles the findings to the 
first supporting research question, which addresses the effects on the value 
propositions.  
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(2) How does the transformation toward service-centric value creation affect 
the ways companies form value constellations in technology industries?  

The changes in the value constellation follow the same principles. The cases 
showed evidence how individual firms could capitalize on the data more effec-
tively if various data sources are combined (F1.3). This finding translates to pos-
sibilities for further process optimization and automatization when the data 
flows between companies (F2.2). Thus, this collaborative approach enables the 
firms to address the identified obstacles (F4.2) that relate to incorporating in-
telligence into objects without data processing capabilities (F3.2). The potential 
solution requires that the system includes a mechanism to identify each object 
as a unique individual and a possibility to link the physical objects to a corre-
sponding database entry at a remote location (F4.3). Ultimately, firms can de-
velop an infrastructure for automated transactions between objects and data-
bases (F5.3).  Table 7 compiles the empirical findings of the study on the effects 
on the value constellation.  
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(3) What are the determinants of value sharing in technology firms’ business 
models?  

According to the evidence, the changes in value sharing was seen as the most 
challenging aspect to address in the future. The findings indicated three poten-
tial approaches. First, on a firm level, some companies preferred open data in-
terfaces when they considered it impossible to control the data flow (F1.1). Sec-
ond, on a network level, a centrally governed structure was preferred as it se-
cured points of value capture on the platform owner (F2.1), while simultane-
ously allowing the users a more concrete way to identify potential sources of 
value before committing to data sharing (F2.2). Third, on an ecosystem level, 
value sharing was based on mutual benefits and ‘win-win’ scenarios (F5.1) and 
the intermediary role of the platform provider (F5.2). The ecosystem-approach 
followed a collaborative approach, where firms turned toward complementary 
uses of data (F3.1) that were based on bridging of the structural holes in the 
networks (F4.1 & F4.3). Table 8 summarizes these perspectives on the value 
sharing, ranging from firms to ecosystems. 
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How does the transformation toward digital platform-based value creation 
manifest itself in technology firms’ business models?  

The study provided insights on the changes that have accrued from the plat-
form-based value creation in technology firms to their business models. Taking 
together the findings on the supporting research questions, these insights result 
to an understanding of the effects on the business models of the companies. 
Here, the findings are synthesized to answer the main research question. 

The changes in value propositions related to the flow of resources, particularly 
information. By identifying complementary, yet underutilized resources, the 
firms could optimize their operations and also offer new types of services to their 
clients, such as data visualizations. The similar benefits were found in facilitat-
ing the flow of resources between two or more parties. In other words, the com-
panies were bridging the structural holes in their networks and using this action 
as the basis for formulating new value propositions. The result resembled busi-
ness model innovation, where firms renewed their business models by bridging 
the structural holes. Furthermore, the resulting value proposition and subse-
quent business model were formed at the ecosystem level, rather than firm level.  

For the value constellation, the identified changes followed the renewed value 
propositions. Since the improved flow of information enabled further process 
optimization, the adjustments in the value constellation typically related to fa-
cilitating these information flows. Building on these flows, this study extended 
the view of objects that can be incorporated to the IoT down to the material piece 
level. This extension was made possible by improving the flow of information 
and equipping the material pieces with a unique identity. Furthermore, the re-
sulting access to a shared database of material related information facilitates the 
development of new infrastructures for automated transactions between auton-
omous objects and smart contracts.  

Last, the findings exemplified the multifaceted nature of value sharing that 
takes place in platforms. As an example, the study sample included several firms 
that regarded data as a valuable resource, but as a resource that cannot or need 
not to be protected. Instead of trying to maintain their share of the pie, the firms 
were more interested in growing the overall size of the pie. This tendency was 
identified in when the firms favored open data interfaces, data access over data 
ownership, and on creating and using complementary services build on the 
shared data. Again, the changes on the business models reflected the bridging 
of the structural holes that suits either individualistic or collective benefits. On 
the one hand, bridging allowed the platform owner to secure its position in the 
value sharing. On the other hand, bridging was conducted as a joint effort and, 
thus, intensified the collaboration within the business ecosystem for higher re-
source efficiency and mutual gains. From the value sharing perspective, it was 
found crucial that the firms could use platforms to acquire more concrete un-
derstanding on the potential benefits and new usage scenarios for their re-
sources, before committing to share their exact data. 
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The study findings improve the understanding of the complex relationships and 
mechanisms to create and share value in platforms. In this section, the findings 
are delineated and portrayed against the selected theoretical backdrop. First, I 
will discuss the synthesis of the findings. Next, I will describe the relevance of 
these findings to subsequent theory development and formulate my findings 
into three propositions. Finally, the relevance of the research contribution is 
presented from the managerial point of view.  

The findings of the original articles fall into four broader categories. The first 
one focuses on the value propositions, and emphasizes how the demarcation 
between the physical and digital aspects of goods will dissolve, enabling the 
companies to identify new sources of value. Next, the following two categories 
relate to the value constellation element of business models. Here, the dominant 
perspective on resource protection and data ownership is challenged with the 
implication that these concerns are less determining in the future. Building on 
this perspective, the following category explicates the importance of facilitating 
data flows and the strategic benefits in novel data combinations. In turn, the 
fourth category illustrated the implications on value sharing, based on the three 
alternative business ecosystems built around the intelligence of things and the 
effective utilization of product-related data that aim for mutual benefits. Over-
all, the study findings improve the understanding of the complex relationships 
and mechanisms to create and share value in platforms. 

In this study, the focus was on identifying how the digital technologies and the 
inclination toward services display on the business models of manufacturing 
companies. Each of the original research articles offered unique insights on how 
the platform-based value creation manifests in technology firms’ business mod-
els. In general, the findings demonstrated that most companies could identify 
the potential for improved value creation, while the firms found challenging to 
ensure their share of the value. Those companies that were the most successful 
in monetizing the data, were focused on producing thorough analyses refining 
the data.  

The study findings showed that the focus on services and digital technologies 
has impacted the ways manufacturing companies create and capture value. All 
of the cases indicated approaches that differ from the current practice, in which 
companies across the industry have relied on ‘cost-plus’ pricing (Adrodegari and 
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Saccani, 2017). Such transition has been in the focus of business model research, 
emphasizing how it is not enough to create more value, but also resolving how 
to capture a share of it (Teece, 2010). Furthermore, the case results indicated 
that the focal point of business models is changing from the firm (cf., Zott et al., 
2011) and its market position (Porter, 1985, 1980), toward finding the suitable 
role in the encompassing ecosystem (cf., Adner, 2017).  

“Business model innovation is about generating new sources of profit by finding 
novel value proposition/value constellation combinations.” (Yunus et al., 2010, 
p. 312) 

The study observed several changes that the increasing role of services and 
technologies have induced on the business models of technology industry firms. 
To dissect these effects, the business model was divided into three essential el-
ements–value proposition, value constellation, and value sharing. Thus, in line 
with Yunus et al. (2010), this study explored how the firms have adjusted their 
business models by changing one or more of these elements.  

Raw materials, such as steel, are far from being considered intelligent objects. 
Instead, they are considered as uniform groups of items, that conform to a given 
grade or standard, which define the acceptable variation on their composition, 
quality, and attributes (ASM International, 1991). However, this study chal-
lenged these assumptions and examined the consequences if, instead of groups, 
the items are regarded as unique individuals and, instead of standard variation, 
the exact parameters and history of the individuals are known to detail.  

The first findings category emphasized the fundamental changes that material 
intelligence induces on the products. As such, material intelligence extends the 
boundaries and the possibilities of the physical products (F2.1), creates aware-
ness of yet undiscovered value potential (F2.3), and, thus, induces changes to 
the product offerings and the competitive structure of the industry (F4.1).  In 
material intelligence, the companies can combine the unique identity of each 
material piece and the data that are generated within each process step. This 
increases the adaptability of the process and offers a possibility, for instance, to 
focus on information that was not considered so relevant during the early part 
of the product’s life or at the launch of the system. So, in essence, the boundaries 
of the product become unknown and innovation capabilities are enhanced 
through convergence and generality (Yoo et al., 2012).  

In practice, these changes derive from a specific set of requirements. As such, 
as the envisioned response to these requirements, intelligent materials can de-
rive new product offerings for the industry actors (F3.1). One alternative is to 
approach raw material production as a hybrid offering, which combines prod-
ucts and services (Ulaga and Reinartz, 2011). The need for services increases, as 
materials are constantly developed for higher attributes, which simultaneously 
requires having smaller tolerances and variation at the objects. In addition, the 
criteria that define the suitability for material use becomes increasingly specific. 
For instance, when bending high-strength steel plates, the defining properties 



59 

are the hardness and microstructure near the edges of the plates’ cross-section 
(Kaijalainen et al., 2016). Material intelligence provides an opportunity to re-
solve these issues by considering each material piece as a unique object with 
distinct specifications and characters.  

However, a part of this study addressed the question why the companies have 
not created such systems in the past. This study identified several potential ob-
stacles to creating a solution such as material intelligence (F4.2). The two iden-
tified obstacles were the differing views on the method to share data and on the 
principle to determine the value of the shared data.  As such, the companies 
have designed systems, which have focused on a part of the entire value chain 
and have unavoidably undermined the holistic benefits of the system. Thus, the 
companies have been unable to create universal systems, although they have 
been collectively desired (Matthyssens et al., 2013; Ranasinghe et al., 2011).   

Encouragingly, the study results indicate that the most significant challenges 
in creating a system for material intelligence are not technical. This notion de-
rives from the requirements of the system, which relate to the implementation 
of two components: the agreed protocol for identifying each material object 
uniquely and for referencing its identity to a supporting database. All the actors 
participating in the life cycle of the product must have an access to the support-
ing database for the system to function comprehensively. In principle, the ob-
ject-related data may be stored either locally at the object or remotely at a sup-
porting database (Meyer et al., 2009), or both methods can be utilized in the 
data management system (Kiritsis, 2011). Influenced by the steel industry ac-
tors’ perspective, articles A2-4 emphasized the long and demanding lifespan of 
steel products, which is why the robustness of the identification was raised as 
an important concern. From this perspective, when creating the intelligence 
through the network (Meyer et al., 2009), the possibility to simplify the identi-
fication method in the object should not be neglected. Ensuring the robustness 
of the identification becomes considerably simpler if the unique identifier is cre-
ated using just a simple engraved or printed marking, in contrast to more so-
phisticated solutions such as RFID tags or sensor network systems, where the 
intelligence may be located at the object. Although this perspective has gained 
the focal attention in the past (Kiritsis, 2011; Kubler et al., 2015; McFarlane et 
al., 2013; Meyer et al., 2009; Porter and Heppelmann, 2014), the findings of this 
study guide toward a different direction. For that reason, I see a solution based 
on simple but unique items and a supporting database more viable alternative 
for diverse needs across the manufacturing industry. 

The second category of the findings challenges many current assumptions re-
lated to data. Particularly in the servitization domain, the technology firms have 
been encouraged to take a more active role by combining product and service 
offerings in search of increased revenues (Ulaga and Reinartz, 2011; 
Vandermerwe and Rada, 1988). This combination moves the supplier toward 
the customer interface and gives the company access to different kinds of infor-
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mation (Opresnik and Taisch, 2015). In result, this transition has been accom-
panied with a tendency to protect the data that can be collected from the ma-
chinery, by emphasizing how this “new product data is valuable by itself” as far 
as arguing that “individual sensor readings are valuable” (Porter and 
Heppelmann, 2015, p. 100). However, this study provided several findings that 
contradicted these assumptions.  

These contrasting perspectives were particularly highlighted in the first re-
search article, that described the strategic role of data among the new entrants 
in the manufacturing industry. Among these companies, large data volumes 
were preferred over exclusive access (F1.1). The companies considered data 
ownership irrelevant (F1.2), and shared the perspective that data should be con-
sidered as the enabler of markets, rather than as a scarce resource. This view-
point highlights the complex and adaptive nature of the organizational net-
works, which is called for since this perspective has been underrepresented in 
the existing service research (Eloranta and Turunen, 2015). Moreover, the ways 
to leverage the complexity of the networks will be crucial for the service offerings 
in the future (Eloranta and Turunen, 2016; Venkatraman et al., 2008).  

The study findings indicated that by sharing data, new entrants and their cus-
tomers sought to lower some of their resource-based barriers, in contrast to 
what the literature has suggested in the servitization field (e.g., Opresnik and 
Taisch, 2015; Porter and Heppelmann, 2014). Thus, the results emphasized that 
the collaborative benefits in the variety and integration of data sources (F4.3), 
which indicated the rise of strategies based on information sharing in the field 
of IoT-driven industrial service (F3.1). Moreover, the increases in the intelli-
gence of goods and the sharing of information contribute toward forming 
closed-loop ecosystems based on autonomous data utilization (F5.3) (Rajala et 
al., 2018).  

The third category of the study findings contributes to explaining the compa-
nies’ tendency for developing ecosystems jointly among them (Adner, 2017). 
The findings indicated that, instead of resource possession, the strategic rele-
vance of information relies largely on forming novel combinations of data 
(F1.3). Although this finding originated from the study focusing the new en-
trants in the manufacturing industry, this perspective was supported in the 
broader perspective by the other studies. In general, the improved information 
flows were considered to enable collective benefits within the industry actors 
(F2.2). 

This focus on collective benefits through the better flow of information was 
identified as the central tenet of material intelligence (F3.2). To provide the ra-
tionale for this joint target of novel data combinations, this study theorized the 
relevance of structural holes (Burt, 1992) and brokerage (Obstfeld et al., 2014) 
in the process. In essence, this study found that material intelligence is based 
on the ability to bridge the structural holes in the industry networks (F4.3). This 
possibility changes the competitive setting from between the firms toward be-
tween the ecosystems.  
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Having more structural holes in a network is not always beneficial (Ahuja, 
2000). Initially, Burt instructed actors to optimize their networks for structural 
holes, stressing that having more of them is beneficial for the focal actor (1992). 
Yet, later he explained the brokerage advantage in producing ideas by conclud-
ing that good ideas emerge from the intersection of social groups, while they 
spread in a way that continues to segregate the groups (2004). Such networks 
with many structural holes provide opportunities for each party to pursue their 
own individual goals (Venkatraman et al., 2008; Zaheer and Bell, 2005). Thus, 
the high number of structural holes in a network increase actions and strategies 
that sustain rivalry and segregation between the parties (Obstfeld, 2005; 
Obstfeld et al., 2014). Conversely, to develop a collaborative atmosphere, it is 
beneficial to plug the structural holes and create a denser network. These ac-
tions lead to a more cohesive group of interconnected partners because of in-
creased trust, enhanced collaboration routines, and decreased opportunism 
(Ahuja, 2000). Due to these benefits, new technologies that close the structural 
holes are especially important in facilitating the growth of industry ecosystems. 
Material intelligence encapsulates one such technology (F4.3) that can be uti-
lized to accumulate these collective benefits. 

The last category of the study findings focused on the ecosystemic perspective 
of data utilization. These findings are developed in the last original article, alt-
hough the work on all the other articles contributed toward these final insights. 
The study provided three different archetypes for business ecosystems that 
strive for becoming a closed-loop in terms of material, information, or resource 
flows, goals which have been identified as the focus of circular economy 
(Geissdoerfer et al., 2017). The closing of these flows by making better use of 
raw materials and by turning waste into energy contributes toward increased 
environmental sustainability and provides new business opportunities for the 
industry actors (Kortmann and Piller, 2016). The study found three notable ap-
proaches to leverage the data in the ecosystems: providing the same value for 
fewer resources, extracting more value out of the same resources, or facilitating 
completely new value creation and markets. 

First are the ecosystems that provide the same value with fewer resources, la-
beled as “inner circles.” They utilize the data collaboratively within a closed-loop 
ecosystem built around sharing and trading process data between the members 
(F1.1). Since these ecosystems base on longstanding, cross-sectoral partner-
ships, they focus on collaborative value creation. As such, they bridge the struc-
tural holes in the networks through shared practices, increased trust, and re-
duced opportunism (Ahuja, 2000). These “ecosystems-as-affiliation” derive 
from symbiotic relationships ties among its members (Adner, 2017).  

Second, “decentralized systems” offer the possibility to yield the same value 
with fewer resources or reduced costs. As an example of this archetype, the 
study portrayed waste management company Rubicon Global, which utilizes 
ecosystem data to improve waste management (F5.2). The company has tackled 
a key challenge of waste management–there is a lack of financial incentives to 
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reduce materials that are cheap to produce, such as paper (Allwood, 2014). The 
problem is that, in these situations, there is limited motivation to develop alter-
native or circular material loops. In the absence of direct monetary incentives, 
one potential resolution would be a hybrid business model that combines finan-
cial targets with a particular societal or environmental issue (Haigh et al., 2015; 
Yunus et al., 2010). Accordingly, Rubicon’s has developed an ecosystem that 
builds around the focal value proposition of “less waste, more money,” which is 
why their approach should be considered as “ecosystem-as-structure” (Adner, 
2017). In their model, the data is used to optimize the current process through 
multisided market approach.  

The last archetype features ecosystems that construct new mechanisms to cre-
ate value and, thus, enable novel markets to emerge. Such ecosystems empha-
size the autonomous data processing and utilization capabilities of its members 
(F5.3). The findings illustrate how the intelligence of goods have started to ena-
ble new types of transactions in the business ecosystems (Eisenmann et al., 
2009). An essential enabler behind these transactions is the intelligence and the 
network capabilities of the objects, both which increase their technological af-
fordance (Yoo et al., 2012). In turn, the resulting ecosystems can develop into 
two directions–the underlying technology infrastructure forms the decentral-
ized layer, upon which various marketplaces can be built (cf., Koutroumpis et 
al., 2017). Interestingly, this dualist approach defines the ecosystem from two 
differing perspectives. The predefined and stable core that forms the technolog-
ical infrastructure of the system characterizes it from the ecosystem-as-affilia-
tion perspective, whereas the modular and interlaced marketplace follow the 
ecosystem-as-structure view, emphasizing the selection of alternative that is 
considered the best (Adner, 2017).  

This study incorporated a variety of literature streams in a consolidated effort 
to align the current discussion on both academic and practical fronts. This con-
solidation was required to accommodate the divergent perspectives of the study, 
consisting of three distinct themes: the anatomy of business models, the possi-
bilities for value creation and sharing of platforms and digital technologies, and 
the types and processes of brokerage. The result brings all these perspectives 
together, advancing our understanding of the ways digital technologies impact 
the technology industries. In the process, this dissertation has both introduced 
new terminology and refined some of the existing concepts.  

As new terminology, this study proposed the concepts of intelligent materials 
and, subsequently, material intelligence. Intelligent materials are considered 
analogous to the existing notions of smart and intelligent products (Kiritsis, 
2011; Meyer et al., 2009), but extend the previous thresholds of products that 
can be considered intelligent. This study defined the requirements for intelli-
gent materials simply as unique identity that is accompanied by a supporting 
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database entry (Hakanen and Rajala, 2018), in contrast to prior approaches that 
required a certain level onboard processing and communication capabilities 
from the objects (Kiritsis, 2011; Meyer et al., 2009; Ranasinghe et al., 2011). In 
turn, this study described material intelligence as the potential outcome of in-
telligent materials, and as such, was defined as shared, profound understanding 
of the material’s properties and its history. Thus, this approach differs from its 
respective counterpart, product intelligence (McFarlane et al., 2013, 2003) by 
focusing more on the accuracy of material data, the reliability of the audit trail, 
and the availability of this information throughout the supply chain. Conversely, 
the discussion on product intelligence is focused intelligent manufacturing con-
trol, supply chain optimization, and inventory management (ibid.).   

Moreover, I argue that the proposed concepts are necessary to better under-
stand the value creation and sharing possibilities that arise with the IoT. The 
previously described business benefits of product intelligence reflect the focus 
of the existing discussion. Therefore, the previously depicted business benefits 
of product intelligence have focused on improving supply chain management, 
finding value-added services, and gaining usage and process data of the in-
stalled base of products (McFarlane et al., 2013; Opresnik and Taisch, 2015; 
Ulaga and Reinartz, 2011).  

Put differently, material intelligence extends the identified benefits of product 
intelligence by incorporating the material objects a part of the IoT. Although 
McFarlane et al. (2013) note that product intelligence can improve the visibility 
of product characteristics, features, and status, I feel that this perspective 
should be further emphasized. Even more important is the notion that with ma-
terial intelligence, the benefits of product intelligence gain far greater effect. 
This multiplied effect derives from the sheer magnitude of items that are now 
considered intelligent. Because each intelligent product is comprised of many 
components that, from now on, can be classified as intelligent, all the benefits 
of product intelligence affect a considerably larger share of the value chain. The 
same applies to the relevance of feedback loop on product performance–not 
only can the manufacturer gain information on how well the product has suited 
the customer needs, but also on how well the material components have per-
formed under the usage. Currently, there are no mechanisms for distributing 
material related information between the customers and suppliers, that is, no 
alignment between the product specification and the future needs of materials 
(Allwood and Cullen, 2012).  

In addition to new terminology, this dissertation examined the existing ap-
proaches to defining the anatomy of business models. Summarized in Table 1, 
this study focused on explicating the similarities and differences between the 
approaches to form a refined and converged view.  Addressing the plea made by 
Massa, Tucci, and Afuah (2017), this work strived to explicitly define the under-
lying assumptions and the interrelation of overlapping concepts–such as strat-
egy, business models, and tactics (cf., Casadesus-Masanell and Ricart, 2010; 
DaSilva and Trkman, 2014). The business model perspective focuses on shorter 
timespan (DaSilva and Trkman, 2014) and merely portrays these elements 
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through the question of what, whereas the strategy viewpoint accounts the con-
tingency plan behind these selections (Casadesus-Masanell and Ricart, 2010) 
and, thereby, answers why they were chosen. As such, I agree with the view that 
“business models research is an extension of strategy, not a new field” (Massa 
et al., 2017, p. 94), since I consider it as an alternative perspective to address the 
same underlying business elements. That being said, I still consider business 
model stream as an important part of the strategy literature, especially from the 
managers’ point of view. The importance derives from the different level of ab-
straction that is used in the analysis. The business model perspective allows to 
analyze and differentiate companies based on their operational level activities, 
because it functions as a conceptual layer between business strategy and busi-
ness processes (Osterwalder et al., 2005; Rajala, 2009; Wheelwright, 1984), 
whereas strategy research focuses on longer timespan and the contingent nature 
of the decisions (DaSilva and Trkman, 2014; Massa et al., 2017).  

Last, the study contributes to the existing literature by interweaving two liter-
ature streams: platforms and brokerage. These streams and their respective 
theoretical constructs are cross-fertilized throughout this study and the original 
research articles, but this interrelation deserves more detailed attention. There-
fore, the next subsection will carefully outline this discourse. 

Platforms function as a tool to connect actors, share resources, and integrate 
activities (Eloranta and Turunen, 2016). As such, they have been referred as 
‘plug and play’ business models (Choudary, 2015). This analogy entails some 
notable implications, which were also visible in the study findings. In particular, 
the focus on the flow of information between the different processes and actors 
illustrate how digital platforms can be utilized to connect and integrate different 
systems. To further explicate this kind of plug-and-play interoperability, I will 
next discuss how platforms utilize the three brokerage processes. The discussion 
applies to a variety of different platforms, including the technology industry sec-
tor which formed the empirical context of the study. However, I will use the 
streaming music service Spotify’s business model as an illustrative example, to 
make the discussion more comprehensible, as their service is more commonly 
understood.  

Breaking Spotify’s business model into the three elements–value proposition, 
constellation, and sharing–illustrates the necessary participants. This setting is 
illustrated in Figure 9. To begin with, it is important to notice that platforms 
may not create tangible products or value in the traditional sense, but rather 
enable value creation (Massa et al., 2017). From this perspective, the key to 
Spotify’s value proposition is the consumers’ desire to listen to music (connec-
tion 4). To enable the fulfillment of this value proposition, Spotify needs first to 
provide access to the source (connection 1), which is the music producers, in-
cluding the artists, music labels, and such. In addition, Spotify’s value constel-
lation relies on the devices that the consumers use when listening to the music 
(connection 2), whether it happens using mobile phones and headphones, com-
puter and stereos, or other gadgets. Advertising provides an important revenue 
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stream for Spotify (connection 3), but the company is not solely dependent on 
advertising sales. Since Spotify’s revenue model follows the ‘freemium’ model, 
where the service is available in two tiers–free and premium (Teece, 2010), the 
idea of the free offering is to attract new users in the hope of converting them to 
paying customers to the premium side (Kumar, 2014). Thus, the company has 
identified advertising simply as one element in value sharing, but that does not 
form the only source for revenues.  

Overall, the value sharing must result in a scenario where all parties are satis-
fied with the benefits and sacrifices they make (Adner, 2017; Jacobides et al., 
2006; Moran and Ghoshal, 1999). Customers experience value when listening 
to the music, music producers when they receive compensation for their creative 
work, advertisers when they reach their audience, while the device manufactur-
ers want consumers who are happy using their products. However, to further 
clarify how Spotify benefits from their brokerage role, next I will discuss the dif-
ferent types (Gould and Fernandez, 1989) and processes (Obstfeld et al., 2014) 
of brokerage to characterize the value sharing.  

Figure 9 illustrates how Spotify occupies network position between these four 
relevant sides. In terms of value sharing, their position is suited for applying 
tertius gaudens strategy. In this approach, it is in Spotify’s interest that the four 
groups perform as well as possible as separate entities, but that they require 
Spotify for facilitating the interaction between the groups. This action indicates 
the liaison type brokerage (Gould and Fernandez, 1989), where Spotify is the 
side that has negotiated the terms for each side to participate in the action. 
These shared practices help to create network effects (Parker and Van Alstyne, 
2005) that both stimulate and facilitate collaborative actions within the groups 
that increase the overall value of the platform (Adner, 2017). The networks grow 
through the word of mouth of happy participants and, as such, follow the gate-
keeper and representative brokerage types that expand the group of users to 
new directions (Gould and Fernandez, 1989). This expansion leads to increased 
network effects, which increase the incentives for individual actors to collabo-
rate through conduit and tertius iungens processes (Obstfeld et al., 2014). In 
turn, because Spotify serves an integrative role between the sides, they exhibit 
coordinator type of brokerage (Fernandez and Gould, 1994) and can turn this 
brokerage possibility into revenues through the tertius gaudens process 
(Obstfeld et al., 2014). 
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Consider how two different users affect revenue streams: one uses a free ser-
vice while the other uses a premium subscription. Both use their mobile phones 
to listen to the same music album from a single artist and experience value from 
using the service. The free user uses a device with iOS (Apple’s mobile operating 
system), which is why she receives an advertisement for the new version of Ap-
ple’s smartwatch. Spotify earns revenue for facilitating this bridge (connections 
3 and 4). From the advertiser, Spotify may receive transaction-based compen-
sation, depending on the number of advertisements shown. In turn, the pre-
mium user simply pays the fixed monthly subscription fee to Spotify, regardless 
of the hours listened. For the music producers (connection 1), Spotify conducts 
two type of payments: first, they need to settle for the right to gain access and 
distribution rights to the music and, then, they must compensate the artists also 
transaction-based, according to the times that the users have listened to the art-
ist’s songs (Muikku, 2018). Conversely, between the device manufacturers and 
Spotify, there are no revenue streams (connection 2). The streams are missing 
since toward them, Spotify cannot exercise this kind of power. Rather, the two 
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sides have aligned incentives and reasons to cooperate, as both sides benefit, 
when the customers are happy using their devices and applications.  

To summarize, the plug and play nature of platforms (Choudary, 2015) has 
allowed Spotify to build a business model based on the interplay several com-
ponents. To begin with, the device manufacturers benefit from the modularity 
that allows them to create interoperable product families, and use platforms 
that assist in these goals (Baldwin and Woodard, 2009; Thomas et al., 2014). In 
turn, the network effects increase the incentives for cooperative efforts. This in-
crease derives from supermodular complementarity, which refers to a situation 
where having more of one asset or action makes another asset or action more 
valuable (Baldwin, 2017). Network effects also relate to scenarios where satis-
fied actors promote different aspects of the service among their respective 
groups, as in conduit brokerage (Obstfeld et al., 2014). In turn, due to the mod-
ularity and supermodular complementarity, platforms in their various forms 
are particularly well suited for facilitating collaboration and, thus, tertius 
iungens brokerage (Obstfeld, 2005). However, the financial success of Spotify 
is largely dependent on their role as tertius gaudens broker, where the company 
has an elementary function in facilitating the interplay between several different 
sides with shared interests (Burt, 1992; Obstfeld et al., 2014). It is Spotify’s in-
terest to get these disconnected groups to interact as successfully as possible, as 
long as the interaction conducts through their intermediary platform.  

This study makes three propositions on platform-based brokerage for theory 
elaboration and practical development. In the following two sections, these 
propositions are developed, and their managerial implications are outlined. 

First, the study findings emphasized how the total value creation increases by 
facilitating information flows. In particular, the surrounding ecosystem influ-
enced individual companies by encouraging them to identify and occupy the 
structural holes in their surroundings. This behavior resembles innovation 
known as technology brokering (Hargadon and Sutton, 1997). In particular, Ed-
ison’s innovation factory was famous for products that blended existing but pre-
viously unconnected ideas and technologies and brokered this knowledge from 
one industry to another. To suit these purposes, Edison formed a network rich 
in structural holes with access to diverse information sources (Hargadon and 
Sutton, 2000, 1997). Such a network with many structural holes is particularly 
suited to pursuing individualistic goals (Burt, 1992).  

Put differently, a network with a high number of structural holes promotes 
actions and strategies that uphold rivalry and segregation between the parties 
(Obstfeld, 2005; Obstfeld et al., 2014). Conversely, to allow a collaborative at-
mosphere, it is useful to create a denser network by bridging the identified struc-
tural holes. This bridging enables a more cohesive group of interconnected part-
ners through increased trust, improved collaboration routines, and reduced op-
portunism (Ahuja, 2000). Because of these advantages, new technologies that 
help to close the structural holes were identified especially important in the 
cases. Particularly, this perspective was highlighted, when analyzing how the 
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firms were influenced by the ecosystem in A3 and A5. The empirical findings of 
A4 indicated that the companies were seeking to identify and bridge the struc-
tural holes in their networks. This search was motivated by the possibility to 
employ the unutilized data across the value chain and capitalize on these data, 
as depicted in A2. Put differently, the companies sought to create novel business 
models by identifying and bridging the structural holes in their networks. As 
described before, firms can either increase the number of holes in the network 
to pursue individualistic goals (Burt, 1992) or decrease their number by bridg-
ing them collaboratively to enable collective benefits (Ahuja, 2000). Thus, I ar-
gue the following: 

Second, the findings emphasize the ecosystemic perspective for creating value. 
Because the abstraction level varied across cases from a single firm to all-en-
compassing ecosystem, the study was able to capture the changes that role of 
services and technology has induced on the business models. In general, the 
findings indicate a shifting focus from single firms toward holistic ecosystems, 
when considering the ways value is created across the companies. This shift has 
enabled the companies to embrace the increasing complexity in their networks 
(Eloranta and Turunen, 2016) and to utilize platforms to change the value con-
stellation from dyadic or linear value chains toward complex and adaptive net-
worked structures (Choudary, 2015).  

The findings of A3 and A4 indicated the importance in enabling the infor-
mation flows within the actors, as well as in connecting even the most elemen-
tary objects to the IoT systems. These changes have the potential to adjust the 
ways value is created across the industry (i.e., the value constellation) and, 
therefore, are likely to affect the roles and responsibilities of the companies. 
Furthermore, A5 illustrated how these changes happen at the ecosystem level. 
If the ecosystem is defined as the value constellation needed for a focal value 
proposition to materialize (Adner, 2017), it is logical to assume that these adapt-
able ecosystems formulate around constellations that produce the highest pos-
sible value and the best user experience (Choudary, 2015), rather than the low-
est possible cost of production. In result, I suggest:  

Last, the study provided insight into the value sharing mechanisms of the plat-
form economy. To date, majority of the successful platform businesses can be 
divided into two categories: sponsor-based business models (Casadesus-
Masanell and Zhu, 2013), such as Google and Facebook, and intermediaries, or 
multi-sided platforms that capture a slice of each transaction (Adner, 2017; 
Eisenmann et al., 2006; Hagiu, 2014), including Uber and AirBnB’s sharing 
platforms, or Apple and Google’s app stores. Yet, this study suggested that plat-
forms should be analyzed through the way they exhibit brokerage processes, 
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which were presented as conduit, tertius gaudens, and tertius iungens (Obstfeld 
et al., 2014). Considering platforms though brokerage helps to understand their 
operating mechanisms and, especially, the ways to monetize them. 

The study findings illustrated some aspects how platforms exhibit the three 
brokerage processes. On the firm level, the results indicated how firms are in-
terested in securing points of value capture. This tendency was particularly evi-
dent when the companies reflected their business models regarding the emerg-
ing network structures in A3. This perspective follows the dominant resource-
protection doctrine within the service-driven manufacturing companies 
(Eloranta and Turunen, 2015) and serves as a classical example of tertius 
gaudens brokerage (Obstfeld et al., 2014), where one actor benefits from inter-
mediating two others (Burt, 1992; Zaheer and Bell, 2005). However, findings of 
A1 and A2 stressed how the available data can be capitalized on more efficiently 
when multiple sources are combined. Moreover, A4 and A5 emphasized the im-
portance of data that are harnessed at the ecosystem level. The platform could 
merely relay data between actors, as in conduit brokerage, or help to identify 
new uses for both the data and the products, as in tertius iungens process. Fur-
thermore, the findings suggested that when the actors chose a genuinely ecosys-
tem-level perspective, the improvements on resource efficiency and process op-
timization were seen to allow “win-win” scenarios, resembling tertius iungens 
orientation (Obstfeld, 2005). In such situation, the mutual benefits to ecosys-
tem participants protect the members against outside competitors. Thus, tertius 
gaudens processes take between competing ecosystems. These occur when par-
ticipants try to engage more participants to their own ecosystem(s), in the hope 
benefitting from increased network effects (Eisenmann et al., 2006; Gawer and 
Cusumano, 2014). The users of the platform experience their share of the cre-
ated value through tertius iungens and conduit processes. In turn, platform pro-
vider or owner benefits as the platform becomes more popular and more valua-
ble (Gawer, 2014), and can capture value through tertius gaudens processes 
(Burt, 1992; Obstfeld et al., 2014). Based on the above discussion, I posit:  

The study insights related to capitalizing on data have practical relevance for 
technology firms. In particular, the findings contributed toward the three prop-
ositions, which outline how the increased role of services and digital technolo-
gies manifest in the business models of companies in the technology industries.  

The first proposition suggested that managers should understand the dualist 
nature of structural holes in their networks. Having more holes is beneficial for 
pursuing individualistic goals and provides stimulus for new ideas from differ-
ent contexts, such as in Edison’s innovation factory (Hargadon and Sutton, 
1997). Yet, to create a more collaborative and cohesive network, it is usual ben-
efitting to bridge any identified structural holes (Ahuja, 2000).  
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In turn, the second proposition guided managers to consider their role in the 
emerging ecosystems. If the ecosystems are considered as structures that de-
velop around a focal value proposition that engages the participants to collabo-
rate (Adner, 2017), the managers should focus their efforts on ecosystems where 
they can the best contribute to maximizing the total value creation. Considering 
the competition between the ecosystems as the survival of the fittest, it is rea-
sonable to argue that the ecosystem that produces the most value out of the 
available resources will be the winner in the long run.  

Last, the third proposition argued that platform businesses and their operat-
ing logic should be considered in the light of brokerage processes (Obstfeld et 
al., 2014). Reflecting on these literature streams can provide a further under-
standing of the reasons why some platforms succeed while others fail. Against 
the current knowledge, value creation in platforms relate to fostering collabora-
tive actions (i.e., conduit and tertius iungens), yet value capture requires an in-
termediary role (i.e., tertius gaudens). Thus, platform owners should resolve 
how to successfully balance between these approaches.  
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This study aimed to explain the influence of servitization and digitalization on 
the business models of technology firms. Drawing from the principles of abduc-
tive analysis and critical realism, this study provided five qualitative case studies 
to evaluate the effect of service-centric and digitally enhanced value creation in 
for the technology firms. Most notably, the findings indicated a perspective 
change from firms to ecosystems. The respective companies, who have previ-
ously competed in the same markets and considered each other as rivals, are 
now investigating the benefits in industry-wide collaboration and see the poten-
tial in cooperating with each other to compete against firms outside their eco-
system.  

This study discussed how, in many ways, data indeed is the new oil. Regarding 
data as a raw material, which needs to be refined and utilized in order to yield 
value out of it, helps to understand the benefits of shifting the perspective from 
a single firm to encompassing ecosystems. According to the case evidence, this 
tendency derived largely from the fact that the firms could increase the value 
potential of their data by simply sharing it more effectively within their ecosys-
tem. These findings contributed to the three propositions that the study pro-
duced: (1) the flows of information and resources are key enablers of renewed 
business models in the industry, (2) the benefits of information sharing drive 
companies toward ecosystemic business models, and (3) the business models in 
digital platforms highlight the role of facilitating the resource flows. Based on 
the findings and the relating to the development of the three propositions, this 
study contemplated platforms as a form of brokerage.  

The conceptual development of this work provides grounds for subsequent 
theory development. First, the study scrutinized the anatomy of business mod-
els and defined them as the combination of value proposition, value constella-
tion, and value sharing. Second, the concepts of intelligent materials and mate-
rial intelligence offer new avenues for analyzing the ongoing transition related 
to service-centric value creation and the role of digital technologies in these pro-
cesses. By synthesizing several literature streams, the study builds up the nec-
essary conceptual base for future work on these topics. More research is encour-
aged to explore how the different brokerage processes might explain the ways 
platforms operate, especially concerning the ways firms can secure their share 
of the collaboratively produced value. 

 
 

 



72 

Abbott, A., (1992). What do cases do? Some notes on activity in sociological analysis, 
in: Ragin, C.C., Becker, H.S. (Eds.), What Is a Case? Exploring the Foundations 
of Social Inquiry. Cambridge University Press, Cambridge, pp. 53–82. 

Adner, R., (2017). Ecosystem as structure: an actionable construct for strategy. 
Journal of Management, 43(1): 39–58. 

Adrodegari, F., & Saccani, N., (2017). Business models for the service transformation 
of industrial firms. The Service Industries Journal, 37(1): 57–83. 

Ahuja, G., (2000). Collaboration networks, structural holes, and innovation: A 
longitudinal study. Administrative Science Quarterly, 45(3): 425–455. 

Allwood, J.M., (2014). Squaring the Circular Economy: The Role of Recycling within a 
Hierarchy of Material Management Strategies, in: Worrell, E., Reuter, M.A. 
(Eds.), Handbook of Recycling. Elsevier Inc., pp. 445–477. 

Allwood, J.M., Ashby, M.F., Gutowski, T.G., & Worrell, E., (2013). Material efficiency: 
Providing material services with less material production. Philosophical 
Transactions A, 371: 20120496. 

Allwood, J.M., & Cullen, J.M., (2012). Sustainable Materials – With both Eyes Open. 
UIT Cambridge, Cambridge. 

Amit, R., & Zott, C., (2015). Crafting business architechture: The antecedents of 
business model design. Strategic Entrepreneurship Journal, 9: 331–350. 

Amit, R., & Zott, C., (2012). Creating value through business model innovation. MIT 
Sloan Management Review, 53(3): 41–49. 

Amit, R., & Zott, C., (2001). Value creation in e-business. Strategic Management 
Journal, 22(6–7): 493–520. 

Arica, E., & Powell, D.J., (2014). A framework for ICT-enabled real-time production 
planning and control. Advances in Manufacturing, 2(2): 158–164. 

ASM International, (1991). ASM Metals Handbook Vol.01, Properties and Selection: 
Irons, Steels, and High-Performance Alloys, 10th ed, ASM Handbook. 

Atzori, L., Iera, A., & Morabito, G., (2010). The Internet of Things: A survey. Computer 
Networks, 54(15): 2787–2805. 

Baden-Fuller, C., & Haefliger, S., (2013). Business models and technological 
innovation. Long Range Planning, 46(6): 419–426. 

Baert, P., (1996). Realist philosophy of the social sciences and economics: A critique. 
Cambridge Journal of Economics, 20(5): 513–522. 

Baines, T., & Lightfoot, H., (2013). Made to Serve, 1st ed. John Wiley & Sons, 
Chichester, UK. 

Baldwin, C.Y., (2017). Explaining the vertical-to-horizontal transition in the computer 
industry. Harvard Business School Working Paper, No. 17-084. 

Baldwin, C.Y., & Woodard, C.J., (2009). The Architechture of Platforms: A Unified 
View, in: Gawer, A. (Ed.), Platforms, Markets and Innovation. Edward Elgar, 
Cheltenham, UK, pp. 19–44. 

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

Becker, H.S., (1992). Cases, causes, conjectures, stories, and imagery, in: Ragin, C.C.,  
Becker, H.S. (Eds.), What Is a Case? Exploring the Foundations of Social 
Inquiry. Cambridge University Press, Cambridge, pp. 205–216. 

Becker, J., & Niehaves, B., (2007). Epistemological perspectives on IS research: A 
framework for analysing and systematizing epistemological assumptions. 
Information Systems Journal, 17(2): 197–214. 



73 

Benedettini, O., Neely, A., & Swink, M., (2015). Why do servitized firms fail? A risk-
based explanation. International Journal of Operations & Production 
Management, 35(6): 946–979. 

Bhaskar, R., (2008). A Realist Theory of Science, 2nd ed. Routledge, Abingdon. 
Bhaskar, R., (1998). The Possibility of Naturalism: A Philosophical Critique of the 

Contemporary Human Sciences, 3rd ed. Routledge, London, UK. 
Bocken, N.M.P., Short, S.W., Rana, P., & Evans, S., (2014). A literature and practice 

review to develop sustainable business model archetypes. Journal of Cleaner 
Production, 65: 42–56. 

Böhm, E., Eggert, A., & Thiesbrummel, C., (2017). Service transition: A viable option 
for manufacturing companies with deteriorating financial performance? 
Industrial Marketing Management, 60: 101–111. 

Borgia, E., (2014). The Internet of Things vision: Key features, applications and open 
issues. Computer Communications, 54: 1–31. 

Bourdieu, P., (1986). The Forms of Capital, in: Richardson, J.G. (Ed.), Handbook of 
Theory and Research for the Sociology of Education. Greenwood Publishing 
Group, New York, pp. 241–258. 

Bowman, C., & Ambrosini, V., (2000). Value creation versus value capture: Towards a 
coherent definition of value in strategy. British Journal of Management, 11(1): 
1–15. 

Breidbach, C.F., Brodie, R., & Hollebeek, L., (2014). Beyond virtuality: From 
engagement platforms to engagement ecosystems. Managing Service Quality, 
24(6): 592–611. 

Bryman, A., & Bell, E., (2011). Business Research Methods, 3rd ed. Oxford University 
Press, Oxford. 

Burt, R.S., (2008). Industry Performance and Indirect Access to Structural Holes, in: 
Advances in Strategic Management: Network Strategy. pp. 315–360. 

Burt, R.S., (2007). Brokerage and Closure: An Introduction to Social Capital, 1st ed. 
Oxford University Press, New York. 

Burt, R.S., (2004). Structural holes and good ideas. The American Journal of 
Sociology, 110(2): 349–399. 

Burt, R.S., (1997a). A note on social capital and network content. Social Networks, 19: 
355–373. 

Burt, R.S., (1997b). The contingent value of social capital. Administrative Science 
Quarterly, 42(2): 339–365. 

Burt, R.S., (1992). Structural Holes: The Social Structure of Competition, Paperback 
ed. Harvard University Press, Cambridge. 

Burt, R.S., Kilduff, M., & Tasselli, S., (2013). Social network analysis: Foundations and 
frontiers on advantage. Annual Review of Psychology, 64(5): 527–547. 

Casadesus-Masanell, R., & Ricart, J., (2007). Competing through business models 
(No. 713). IESE Business School Working Paper No. 713. 

Casadesus-Masanell, R., & Ricart, J.E., (2010). From strategy to business models and 
onto tactics. Long Range Planning, 43(2–3): 195–215. 

Casadesus-Masanell, R., & Zhu, F., (2013). Business model innovation and competitive 
imitation: The case of sponsor-based business models. Strategic Management 
Journal, 34(4): 464–482. 

Cenamor, J., Rönnberg Sjödin, D., & Parida, V., (2017). Adopting a platform approach 
in servitization: Leveraging the value of digitalization. International Journal of 
Production Economics, 192: 54–65. 

Chesbrough, H., & Rosenbloom, R.S., (2002). The role of the business model in 
capturing value from innovation: evidence from Xerox corporation’s technology 
spin-off companies. Industrial and Corporate Change, 11(3): 529–555. 

Choudary, S.P., (2015). Platform Scale, 1st ed. Platform Thinking Labs, Boston. 



74 

Corbin, J.M., & Strauss, A., (1990). Grounded theory research: Procedures, canons, 
and evaluative criteria. Qualitative Sociology, 13(1): 3–21. 

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

Corley, K.G., & Gioia, D.A., (2011). Building theory about theory: What constitutes a 
theoretical contribution? Academy of Management Review, 36(1): 12–32. 

Cruickshank, J., (2004). A tale of two ontologies: An immanent critique of critical 
realism. Sociological Review, 52(4): 567–585. 

Cusumano, M.A., Kahl, S.J., & Suarez, F.F., (2015). Services, industry evolution, and 
the competitive strategies of product firms. Strategic Management Journal, 36: 
559–575. 

Danermark, B., Ekstrom, M., Jakobsen, L., & Karlsson, J.C., (2002). Explaining 
Society: Critical Realism in the Social Cciences. Routledge, London and New 
York. 

DaSilva, C.M., & Trkman, P., (2014). Business model: What it is and what it is not. 
Long Range Planning, 47(6): 379–389. 

Demil, B., & Lecocq, X., (2010). Business model evolution: In search of dynamic 
consistency. Long Range Planning, 43(2–3): 227–246. 

Demil, B., Lecocq, X., Ricart, J.E., & Zott, C., (2015). Introduction to the SEJ special 
issue on business models: Business models within the domain of strategic 
entrepreneurship. Strategic Entrepreneurship Journal, 9(1): 1–11. 

Denzin, N.K., & Lincoln, Y.S., (1994). Introduction: Entering the Field of Qualitative 
Research, in: Denzin, N.K., Lincoln, Y.S. (Eds.), Handbook of Qualitative 
Research. SAGE, Thousand Oaks, CA, pp. 1–17. 

Dow, S.C., (1999). Post Keynesianism and critical realism: What is the connection? 
Journal of Post Keynesian Economics, 22(1): 15–33. 

Dubois, A., & Gadde, L., (2002). Systematic combining: An abductive approach to case 
research. Journal of Business Research, 55: 553–560. 

Easton, G., (2010). Critical realism in case study research. Industrial Marketing 
Management, 39(1): 118–128. 

Eisenhardt, K.M., (1989). Building theories from case study research. Academy of 
Management Review, 14(4): 532–550. 

Eisenhardt, K.M., & Graebner, M.E., (2007). Theory building from cases: 
Opportunities and challenges. Academy of Management Journal, 50(1): 25–32. 

Eisenmann, T., Parker, G., & Van Alstyne, M.W., (2006). Strategies for two-sided 
markets. Harvard Business Review, 84(10): 92–101. 

Eisenmann, T.R., Parker, G., & Van Alstyne, M., (2009). Opening Platforms: How, 
When and Why?, in: Platforms, Markets and Innovation. Edward Elgar, 
Cheltenham, UK, pp. 131-162. 

Eloranta, V., (2016). Servitization, strategy and platforms. Aalto University, Espoo. 
Eloranta, V., Orkoneva, L., Hakanen, E., & Turunen, T., (2016). Using platforms to 

pursue strategic opportunities in service-driven manufacturing. Service Science, 
8(3): 344–357. 

Eloranta, V., & Turunen, T., (2016). Platforms in service-driven manufacturing: 
Leveraging complexity by connecting, sharing, and integrating. Industrial 
Marketing Management, 55: 178–186. 

Eloranta, V., & Turunen, T., (2015). Seeking competitive advantage with service 
infusion: A systematic literature review. Journal of Service Management, 26(3): 
394–425. 

Evans, P.C., & Gawer, A., (2016). The rise of the platform enterprise: A global survey, 
The Emerging Platform Economy Series. 

Fernandez, R.M., & Gould, R. V, (1994). A dilemma of state power: Brokerage and 
influence in the national health policy domain. American Journal of Sociology, 



75 

99(6): 1455–1491. 
Fine, J., (2009). Twitter makes a racket, but revenues? Business Week, Apr 20: 89. 
Fleetwood, S., (2005). Ontology in organization and management studies: A critical 

realist perspective. Organization, 12(2): 197–222. 
Fontana, A., & Frey, J.H., (1994). Interviewing: The Art of Science, in: Denzin, N.K., 

Lincoln, Y.S. (Eds.), Handbook of Qualitative Research. SAGE, Thousand Oaks, 
CA, pp. 361–376. 

Fox, J., (2014). How the market ruined Twitter. Harvard Business Review, URL: 
https://hbr.org/2014/10/how-the-market-ruined-twitter (accessed 23.5.2017). 

Främling, K., Ala-Risku, T., Kärkkäinen, M., & Holmström, J., (2006). Agent-based 
model for managing composite product information. Computers in Industry, 
57(1): 72–81. 

Främling, K., Harrison, M., Brusey, J., & Petrow, J., (2007). Requirements on unique 
identifiers for managing product lifecycle information: Comparison of alternative 
approaches. International Journal of Computer Integrated Manufacturing, 
20(7): 715–726. 

Gambardella, A., & McGahan, A.M., (2010). Business-model innovation: General 
purpose technologies and their implications for industry structure. Long Range 
Planning, 43(2–3): 262–271. 

Gargiulo, M., Ertug, G., & Galunic, C., (2009). The two faces of control: Network 
closure and individual performance among knowledge workers. Administrative 
Science Quarterly, 54(2): 299–333. 

Gawer, A., (2014). Bridging differing perspectives on technological platforms: Toward 
an integrative framework. Research Policy, 43: 1239–1249. 

Gawer, A., & Cusumano, M.A., (2014). Industry platforms and ecosystem innovation. 
Journal of Product Innovation Management, 31(3): 417–433. 

Gawer, A., & Cusumano, M.A., (2008). How companies become platform leaders. MIT 
Sloan Management Review, 49(2): 28–35. 

Geissdoerfer, M., Savaget, P., Bocken, N.M., & Hultink, E.J., (2017). The circular 
economy – a new sustainability paradigm? Journal of Cleaner Production, 143: 
757–768. 

Gioia, D.A., Corley, K.G., & Hamilton, A.L., (2013). Seeking qualitative rigor in 
inductive research: Notes on the Gioia methodology. Organizational Research 
Methods, 16(1): 15–31. 

Glaser, B.G., & Strauss, A.L., (1967). The Discovery of Grounded Theory: Strategies 
for Qualitative Research. Aldine Transaction. 

Gould, R. V, & Fernandez, R.M., (1989). Structures of mediation: A formal approach to 
brokerage in trasaction. Sociological Methodology, 19: 89–126. 

Granovetter, M.S., (1973). The strength of weak ties. The American Journal of 
Sociology, 78(6): 1360–1380. 

Granta Design, (2016). The Material Data Management Consortium (MDMC). URL: 
https://www.grantadesign.com/mdmc/ (accessed 6.9.16). 

Guba, E.G., & Lincoln, Y.S., (1994). Competing Paradigms in Qualitative Research, in: 
Denzin, N.K., Lincoln, Y.S. (Eds.), Handbook of Qualitative Research. SAGE, 
Thousand Oaks, CA, pp. 105–117. 

Hagiu, A., (2014). Strategic decisions for multisided platforms. MIT Sloan 
Management Review, 55(2): 71–80. 

Haigh, N., Walker, J., Bacq, S., & Kickul, J., (2015). Hybrid organizations: Origins, 
strategies, impacts, and implications. California Management Review, 57(3): 5–
13. 

Hakanen, E., Eloranta, V., Töytäri, P., Rajala, R., & Turunen, T., (2017). Material 
intelligence: Cross-organizational collaboration driven by detailed material 
data, 50th Hawaii International Conference on System Sciences (HICSS). 



76 

Hakanen, E., & Rajala, R., (2018). Material intelligence as a driver for value creation in 
IoT-enabled business ecosystems. Journal of Business & Industrial Marketing, 
33(6) (in press). 

Hannah, D.P., & Eisenhardt, K.M., (2016). Origins and outcomes of cooperation and 
competition in nascent ecosystems, in: Folta, T.B., Helfat, C.E., Karim, S. Ad-
vances in Strategic Management on Corporate Strategy and Resource Rede-
ployment. Emerald, pp. 19–48. 

Hargadon, A., & Sutton, R.I., (2000). Building an innovation factory. Harvard 
Business Review, 78(3): 157–166. 

Hargadon, A., & Sutton, R.I., (1997). Technology brokering and innovation in a 
product development firm. Administrative Science Quarterly, 42(4): 716–749. 

Hirschheim, R., & Klein, H.K., (1989). Four paradigms of information systems 
development. Communications of the ACM, 32(10): 1199–1216. 

Iansiti, M., & Levien, R., (2004). Strategy as ecology. Harvard Business Review, 
82(3): 68–78. 

Itami, H., & Nishino, K., (2010). Killing two birds with one stone. Long Range 
Planning, 43(2–3): 364–369. 

ITU-T, (2012). Recommendation Y.2060: Overview of the Internet of Things. 
International Telecommunication Union, Telecommunication Standardization 
Sector. 

Jacobides, M.G., Knudsen, T., & Augier, M., (2006). Benefiting from innovation: Value 
creation, value appropriation and the role of industry architectures. Research 
Policy, 35: 1200–1221. 

Janesick, V.J., (1994). The Dance of Qualitative Research Design: Methaphor, 
Methodolatry, and Meaning, in: Denzin, N.K., Lincoln, Y.S. (Eds.), Handbook of 
Qualitative Research. SAGE, Thousand Oaks, CA, pp. 209–219. 

Kagermann, H., Wahlster, W., & Helbig, J., (2013). Recommendations for 
implementing the strategic initiative INDUSTRIE 4.0. Forschungsunion, 
Frankfurt. 

Kaijalainen, A.J., Liimatainen, M., Kesti, V., Heikkala, J., Liimatainen, T., & Porter, 
D.A., (2016). Influence of composition and hot rolling on the subsurface 
microstructure and bendability of ultrahigh-strength strip. Metallurgical and 
Materials Transactions A, 47(8): 4175–4188. 

Kamp, B., & Parry, G., (2017). Servitization and advanced business services as levers 
for competitiveness. Industrial Marketing Management, 60: 11–16. 

Kiritsis, D., (2011). Closed-loop PLM for intelligent products in the era of the Internet 
of things. Computer-Aided Design, 43(5): 479–501. 

Kortmann, S., & Piller, F.T., (2016). Open business models and closed-loop value 
chains: Redefining the firm-consumer relationship. California Management 
Review, 58(3): 88–108. 

Koutroumpis, P., Leiponen, A., & Thomas, L.D.W., (2017). The (unfulfilled) potential 
of data marketplaces. ETLA Working Papers, (No. 53). 

Kowalkowski, C., Gebauer, H., & Oliva, R., (2017). Service growth in product firms: 
Past, present, and future. Industrial Marketing Management, 60: 82–88. 

Kowalkowski, C., Kindström, D., & Carlborg, P., (2016). Triadic value propositions: 
When it takes more than two to tango. Service Science, 8(3): 282–299. 

Kubler, S., Derigent, W., Främling, K., Thomas, A., & Rondeau, É., (2015). Enhanced 
product lifecycle information management using “communicating materials.” 
Computer-Aided Design, 59: 192–200. 

Kumar, V., (2014). Making “freemium” work. Harvard Business Review, 92(5): 27–
30. 

Leiponen, A., & Helfat, C.E., (2010). Innovation objectives, knowledge sources, and 
the benefits of breadth. Strategic Management Journal, 31(2): 224–236. 

Lieberman, M.B., & Montgomery, D.B., (1988). First-mover advantages. Strategic 



77 

Management Journal, 9: 41–58. 
Long, J.C., Cunningham, F.C., & Braithwaite, J., (2013). Bridges, brokers and 

boundary spanners in collaborative networks: A systematic review. BMC Health 
Services Research, 13(158). 

Long Lingo, E., & O’Mahony, S., (2010). Nexus work: Brokerage on creative projects. 
Administrative Science Quarterly, 55(1): 47–81. 

Maglio, P.P., & Spohrer, J., (2013). A service science perspective on business model 
innovation. Industrial Marketing Management, 42(5): 665–670. 

Marsden, P. V, (1982). Brokerage Behavior in Restricted Exchange Networks, in: 
Marsden, P. V, Lin, N. (Eds.), Social Structure and Network Analysis. SAGE, 
Beverly Hills, pp. 201–218. 

Massa, L., Tucci, C.L., & Afuah, A., (2017). A critical assessment of business model 
research. Academy of Management Annals, 11(1): 73–104. 

Matthyssens, P., Vandenbempt, K., & Van Bockhaven, W., (2013). Structural 
antecedents of institutional entrepreneurship in industrial networks: A critical 
realist explanation. Industrial Marketing Management, 42(3): 405–420. 

McFarlane, D., Giannikas, V., Wong, A.C.Y., & Harrison, M., (2013). Product 
intelligence in industrial control: Theory and practice. Annual Reviews in 
Control, 37(1): 69–88. 

McFarlane, D., Sarma, S., Chirn, J.L., Wong, C.Y., & Ashton, K., (2003). Auto ID 
systems and intelligent manufacturing control. Engineering Applications of 
Artificial Intelligence, 16(4): 365–376. 

Meyer, G.G., Främling, K., & Holmström, J., (2009). Intelligent products: A survey. 
Computers in Industry, 60(3): 137–148. 

Miller, K.D., & Tsang, E.W.K., (2010). Testing management theories: Critical realist 
philosophy and research methods. Strategic Management Journal, 32: 139–158. 

Mims, C., (2016). Twitter fails to capitalize on its importance. Wall Street Journal, 
Aug 01: B1. 

Mintzberg, H., (2005). Developing Theory about the Development of Theory, in: 
Smith, K.G., Hitt, M.A. (Eds.), Great Minds in Management: The Process of 
Theory Development. Oxford University Press, Oxford, pp. 355–372. 

Miorandi, D., Sicari, S., De Pellegrini, F., & Chlamtac, I., (2012). Internet of things: 
Vision, applications and research challenges. Ad Hoc Networks, 10(7): 1497–
1516. 

Monostori, L., Kádár, B., Bauernhansl, T., Kondoh, S., Kumara, S.R., Reinhart, G., 
Sauer, O., Schuh, G., Sihn, W., & Ueda, K., (2016). Cyber-physical systems in 
manufacturing. CIRP Annals - Manufacturing Technology, 65(2): 621–641. 

Moran, P., & Ghoshal, S., (1999). Markets, firms, and the process of economic 
development. Academy of Management Review, 24(3): 390–412. 

Muikku, J., (2018). Pro rata and user centric distribution models: A comparative 
study. Digital Media Finland. 

Mutch, A., (2010). Technology, organization, and structure — a morphogenetic 
approach. Organization Science, 21(2): 507–520. 

Nahapiet, J., & Ghoshal, S., (1998). Social capital, intellectual capital and the 
organizational advantage. Academy of Management Review, 23(2): 242–266. 

Neely, A., (2008). Exploring the financial consequences of the servitization of 
manufacturing. Operations Management Research, 1(2): 103–118. 

Ness, D., Swift, J., Ranasinghe, D.C., Xing, K., & Soebarto, V., (2015). Smart steel: New 
paradigms for the reuse of steel enabled by digital tracking and modelling. 
Journal of Cleaner Production, 98: 292–303. 

Obstfeld, D., (2005). Social networks, the tertius iungens orientation, and involvement 
in innovation. Administrative Science Quarterly, 50(1): 100–130. 

Obstfeld, D., Borgatti, S.P., & Davis, J.P., (2014). Brokerage as a Process: Decoupling 
Third Party Action from Social Network Structure, in: Brass, D.J., Labianca, G., 



78 

Mehra, A., Halgin, D.S., Borgatti, S.P. (Eds.), Contemporary Perspectives on 
Organizational Social Networks Research in the Sociology of Organizations. 
Emerald Group Publishing Limited, pp. 135–159. 

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

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

Osterwalder, A., Pigneur, Y., & Tucci, C.L., (2005). Clarifying business models: 
Origins, present, and future of the concept. Communications of the Association 
for Information Systems, 16: 1–27. 

Pagani, M., (2013). Digital business strategy and value creation: Framing the dynamic 
cycle of control points. MIS Quarterly, 37(2): 617–632. 

Parker, G.G., & Van Alstyne, M.W., (2005). Two-sided network effects: A theory of 
information product design. Management Science, 51(10): 1494–1504. 

Patton, M., (1990). Qualitative Evaluation and Research Methods, 2nd ed. SAGE, 
Thousand Oaks, CA. 

Pekkarinen, S., & Ulkuniemi, P., (2008). Modularity in developing business services 
by platform approach. The International Journal of Logistics Management, 
19(1): 84–103. 

Porter, M.E., (1996). What is strategy? Harvard Business Review, 74(6): 61–78. 
Porter, M.E., (1985). Competitive Advantage: Creating and Sustaining Superior 

Performance. Free Press, New York. 
Porter, M.E., (1980). Competitive Strategy: Techniques for Analyzing Industries and 

Competitors, Competitive Strategy. Free Press, New York. 
Porter, M.E., & Heppelmann, J.E., (2015). How smart, connected products are 

transforming companies. Harvard Business Review, 93(10): 96–114. 
Porter, M.E., & Heppelmann, J.E., (2014). How smart, connected products are 

transforming competition. Harvard Business Review, 92(11): 64–88. 
Portes, A., (1998). Social capital: Its origins and applications in modern sociology. 

Annual Review of Sociology, 24: 1–24. 
Ragin, C.C., (1992a). “Casing” and the Process of Social Inquiry, in: Ragin, C.C., 

Becker, H.S. (Eds.), What Is a Case? Exploring the Foundations of Social 
Inquiry. Cambridge University Press, Cambridge, pp. 217–226. 

Ragin, C.C., (1992b). Introduction: Cases of “What is a Case?,” in: Ragin, C.C., Becker, 
H.S. (Eds.), What Is a Case? Exploring the Foundations of Social Inquiry. 
Cambridge University Press, Cambridge, pp. 1–17. 

Ragin, C.C., & Becker, H.S., (1992). What Is a Case? Exploring the Foundations of 
Social Inquiry. Cambridge University Press, Cambridge. 

Rajala, R., (2009). Determinants of Business Model Performance in Software Firms. 
Helsinki School of Economics. 

Rajala, R., Hakanen, E., Seppälä, T., Mattila, J., & Westerlund, M., (2018). How do 
intelligent goods shape closed-loop systems? California Management Review, 
60(3): 20–44. 

Ramaswamy, V., (2009). Leading the transformation to co creation of value. Strategy 
& Leadership, 37(2): 32–37. 

Ranasinghe, D.C., Harrison, M., Främling, K., & McFarlane, D., (2011). Enabling 
through life product-instance management: Solutions and challenges. Journal of 
Network and Computer Applications, 34: 1015–1031. 

Reim, W., Parida, V., & Örtqvist, D., (2015). Product-Service Systems (PSS) business 
models and tactics - a systematic literature review. Journal of Cleaner 
Production, 97: 61–75. 

Richardson, J., (2008). The business model: An integrative framework for strategy 
execution. Strategic Change, 17(5–6): 133–144. 



79 

Rönkkö, M., Alanen, L., Peltonen, J., & Mutanen, O.-P., (2013). Formal or informal 
strategy: A study of growth companies in the Finnish software industry. Aalto 
University, Espoo. 

Rowley, J., (2007). The wisdom hierarchy: Representations of the DIKW hierarchy. 
Journal of Information Science, 33(2): 163–180. 

Sambamurthy, V., Bharadwaj, A., & Grover, V., (2003). Shaping agility through digital 
options: Reconceptualizing the role of information technology in contemporary 
firms. MIS Quarterly, 27(2): 237–263. 

Sawhney, M., Verona, G., & Prandelli, E., (2005). Collaborating to create: The internet 
as a platform for customer engagement in product innovation. Journal of 
Interactive Marketing, 19(4): 4–34. 

Sayer, A., (1992). Method in Social Science: A Realist Approach. Routledge, London. 
Schwab, K., Marcus, A., Oyola, J.R., Hoffman, W., & Luzi, M., (2011). Personal data: 

The emergence of a new asset class, An Initiative of the World Economic Forum. 
Geneva. 

Shapiro, C., & Varian, H., (1999).  Information Rules: A Strategic Guide to the 
Network Economy. Harvard Business School Press, Boston, Massachusetts. 

Stoller, P., & Olkes, C., (1987). In Sorcery’s Shadow: A Memoir of Apprenticeship 
Among The Songhay of Niger. University Of Chicago Press, Chicago. 

Storbacka, K., (2011). A solution business model: Capabilities and management 
practices for integrated solutions. Industrial Marketing Management, 40(5): 
699–711. 

Story, V.M., Raddats, C., Burton, J., Zolkiewski, J., & Baines, T., (2017). Capabilities 
for advanced services: A multi-actor perspective. Industrial Marketing 
Management, 60: 54–68. 

Svejenova, S., Planellas, M., & Vives, L., (2010). An individual business model in the 
making: A chef’s quest for creative freedom. Long Range Planning, 43(2–3): 
408–430. 

Teece, D.J., (2010). Business models, business strategy and innovation. Long Range 
Planning, 43(2–3): 172–194. 

Teknologiateollisuus, (2017). Technology Finland. URL 
http://teknologiateollisuus.fi/en/technology-finland-0 (accessed 3.12.18). 

Thomas, L.D.W., Autio, E., & Gann, D.M., (2014). Architectural leverage: Putting 
platforms in context. Academy of Management Perspectives, 28(2): 198–219. 

Thomas, L.D.W., & Leiponen, A., (2016). Big data commercialization. IEEE 
Engineering Management Review, 44(2): 74–90. 

Tilson, D., Lyytinen, K., & Sørensen, C., (2010). Research commentary–Digital 
infrastructures: the missing IS research agenda. Information Systems Research, 
21(4): 748–759. 

Töytäri, P., (2015). Managing value-based exchange in industrial markets: An 
organizational capability perspective. Aalto University, Espoo. 

Turunen, T., Eloranta, V., & Hakanen, E., (2018). Contemporary perspectives on the 
strategic role of information in Internet of Things - driven industrial services. 
Journal of Business & Industrial Marketing, 33(6) (in press). 

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

Van Alstyne, M.W., Parker, G.G., & Choudary, S.P., (2016). Pipelines, platforms, and 
the new rules of strategy. Harvard Business Review, 94(4): 54–62. 

van der Aalst, W.M.P., (2014). Data Scientist: The Engineer of the Future, in: Mertins, 
K., Bénaben, F., Poler, R., Bourrières, J.-P. (Eds.), Enterprise Interoperability 
VI: Proceedings of the I-ESA Conferences, Vol 7. Springer, Cham, pp. 13–26. 

Vandermerwe, S., & Rada, J., (1988). Servitization of business: Adding value by adding 
services. European Management Journal, 6(4): 314–324. 

Vendrell-Herrero, F., Bustinza, O.F., Parry, G., & Georgantzis, N., (2017). 



80 

Servitization, digitization and supply chain interdependency. Industrial 
Marketing Management, 60: 69–81. 

Venkatraman, N., Lee, C.-H., & Iyer, B., (2008). Interconnect to Win: The Joint 
Effects of Business Strategy and Network Positions on the Performance of 
Software Firms, in: Baum, J.A., Rowley, T.J. (Eds.), Advances in Strategic 
Management: Network Strategy. JAI Press, pp. 391–424. 

Verona, G., Prandelli, E., & Sawhney, M., (2006). Innovation and virtual 
environments: Towards virtual knowledge brokers. Organization Studies, 27(6): 
765–788. 

Walton, J., (1992). Making the Theoretical Case, in: Ragin, C.C., Becker, H.S. (Eds.), 
What Is a Case? Exploring the Foundations of Social Inquiry. Cambridge 
University Press, Cambridge, pp. 121–137. 

Wheelwright, S.C., (1984). Strategy, management, and strategic planning approaches. 
Interfaces, 14(1): 19–33. 

Whetten, D.A., (1989). What constitutes a theoretical contribution? Academy of 
Management Review, 14(4): 490–495. 

Wieviorka, M., (1992). Case Studies: History or Sociology?, in: Ragin, C.C., Becker, 
H.S. (Eds.), What Is a Case? Exploring the Foundations of Social Inquiry. 
Cambridge University Press, Cambridge, pp. 159–172. 

Williamson, O.E., (1985). The economic institutions of capitalism. The Free Press, 
New York. 

Wise, R., & Baumgartner, P., (1999). Go downstream: The new profit imperative in 
manufacturing. Harvard Business Review, 77(5): 133–141. 

Yang, X., Moore, P., & Chong, S.K., (2009). Intelligent products: From lifecycle data 
acquisition to enabling product-related services. Computers in Industry, 60(3): 
184–194. 

Yin, R.K., (2009). Case Study Research: Design and Methods, 4th ed, Applied Social 
Research Methods Series. SAGE, Thousand Oaks, CA. 

Yoo, Y., Boland, R.J.J., Lyytinen, K., & Majchrzak, A., (2012). Organizing for 
innovation in the digitized world. Organization Science, 23(5): 1398–1408. 

Yunus, M., Moingeon, B., & Lehmann-Ortega, L., (2010). Building social business 
models: Lessons from the Grameen experience. Long Range Planning, 43(2–3): 
308–325. 

Zachary, M.A., Gianiodis, P.T., Payne, G.T., & Markman, G.D., (2015). Entry timing: 
Enduring lessons and future directions. Journal of Management, 41(5): 1388–
1415. 

Zaheer, A., & Bell, G.G., (2005). Benefiting from network position: Firm capabilities, 
structural holes, and performance. Strategic Management Journal, 26(9): 809–
825. 

Zeithaml, V.A., (1988). Consumer perceptions of price, quality, and value: A means-
end model and synthesis of evidence. Journal of Marketing, 52(3): 2–22. 

Zott, C., & Amit, R., (2010). Business model design: An activity system perspective. 
Long Range Planning, 43(2–3): 216–226. 

Zott, C., Amit, R., & Massa, L., (2011). The business model: Recent developments and 
future research. Journal of Management, 37(4): 1019–1042. 

 



-o
tl

a
A

D
D

 
0

5
2

/
 8

10
2

 +b
ffdi

a*GM
FTSH

9  NBSI 1-5538-06-259-879  )detnirp( 
 NBSI 8-6538-06-259-879  )fdp( 
 NSSI 4394-9971  )detnirp( 
 NSSI 2494-9971  )fdp( 

 
ytisrevinU otlaA  

ecneicS fo loohcS  
tnemeganaM dna gnireenignE lairtsudnI fo tnemtrapeD  

 if.otlaa.www

 + SSENISUB
 YMONOCE

 
 + TRA

 + NGISED
 ERUTCETIHCRA

 
 + ECNEICS

 YGOLONHCET
 

 REVOSSORC
 

 LAROTCOD
 SNOITATRESSID

 n
en

ak
a

H 
ok

s
E

 s
ei

rt
su

dn
i 

yg
ol

on
hc

et 
ni 

sl
ed

o
m 

ss
en

is
ub

 
we

N :
eg

na
hc

xe
 d

es
ab

-
mr

of
ta

lP
 y

ti
sr

ev
i

n
U 

otl
a

A

 8102

 tnemeganaM dna gnireenignE lairtsudnI fo tnemtrapeD

:egnahcxe desab-mroftalP  
ni sledom ssenisub weN  

 seirtsudni ygolonhcet

 nenakaH oksE

 LAROTCOD
 SNOITATRESSID

-o
tl

a
A

D
D

 
0

5
2

/
 8

10
2

 +b
ffdi

a*GM
FTSH

9  NBSI 1-5538-06-259-879  )detnirp( 
 NBSI 8-6538-06-259-879  )fdp( 
 NSSI 4394-9971  )detnirp( 
 NSSI 2494-9971  )fdp( 

 
ytisrevinU otlaA  

ecneicS fo loohcS  
tnemeganaM dna gnireenignE lairtsudnI fo tnemtrapeD  

 if.otlaa.www

 + SSENISUB
 YMONOCE

 
 + TRA

 + NGISED
 ERUTCETIHCRA

 
 + ECNEICS

 YGOLONHCET
 

 REVOSSORC
 

 LAROTCOD
 SNOITATRESSID

 n
en

ak
a

H 
ok

s
E

 s
ei

rt
su

dn
i 

yg
ol

on
hc

et 
ni 

sl
ed

o
m 

ss
en

is
ub

 
we

N :
eg

na
hc

xe
 d

es
ab

-
mr

of
ta

lP
 y

ti
sr

ev
i

n
U 

otl
a

A

 8102

 tnemeganaM dna gnireenignE lairtsudnI fo tnemtrapeD

:egnahcxe desab-mroftalP  
ni sledom ssenisub weN  

 seirtsudni ygolonhcet

 nenakaH oksE

 LAROTCOD
 SNOITATRESSID

-o
tl

a
A

D
D

 
0

5
2

/
 8

10
2

 +b
ffdi

a*GM
FTSH

9  NBSI 1-5538-06-259-879  )detnirp( 
 NBSI 8-6538-06-259-879  )fdp( 
 NSSI 4394-9971  )detnirp( 
 NSSI 2494-9971  )fdp( 

 
ytisrevinU otlaA  

ecneicS fo loohcS  
tnemeganaM dna gnireenignE lairtsudnI fo tnemtrapeD  

 if.otlaa.www

 + SSENISUB
 YMONOCE

 
 + TRA

 + NGISED
 ERUTCETIHCRA

 
 + ECNEICS

 YGOLONHCET
 

 REVOSSORC
 

 LAROTCOD
 SNOITATRESSID

 n
en

ak
a

H 
ok

s
E

 s
ei

rt
su

dn
i 

yg
ol

on
hc

et 
ni 

sl
ed

o
m 

ss
en

is
ub

 
we

N :
eg

na
hc

xe
 d

es
ab

-
mr

of
ta

lP
 y

ti
sr

ev
i

n
U 

otl
a

A

 8102

 tnemeganaM dna gnireenignE lairtsudnI fo tnemtrapeD

:egnahcxe desab-mroftalP  
ni sledom ssenisub weN  

 seirtsudni ygolonhcet

 nenakaH oksE

 LAROTCOD
 SNOITATRESSID


	Aalto_DD_2018_250_Hakanen_verkkoversio



