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Sammanfattning 
Denna studie undersöker hur det teoretiska underlaget inom värdeskapande på offline marknader 
och e-företag kan appliceras på Internet of Things-marknaden. Detta genom att presentera 
resultaten från en multipel fallstudie tillsammans med Telenor Connexion av multinationella 
företag intresserade av att implementera IoT i deras verksamhet. Analys av data från tidigare 
forskning inom strategisk ledning och värdeskapande påvisar att tidigare teorier inte fullt 
förklarar den värdeskapande potentialen inom IoT. Från den breda databasen insamlad under 
intervjuer med representanter från fallföretagen tillsammans med data insamlad genom 
personliga observationer under event och konferenser inom IoT föreslår vi en ny modell för 
värdeskapande inom IoT. Modellen, som är formulerad från perspektivet av mobiloperatörer 
med ett fokus på kundbehov, föreslår global täckning, partner nätverk, proof of concept och 
bästa praxis som de primära värdeskapande faktorerna inom IoT. Dessa faktorer är nära 
kopplade till kundbehoven identifierade från data från fallföretagen samt de identifierade 
problemen som företagen som vill implementera IoT upplever. Dessutom identifierar vi de 
manageriella implikationerna denna studie presenterar för mobiloperatörer som önskar att 
maximera värdeskapande inom IoT samt företag som önskar att implementera IoT i sin 
verksamhet. Slutligen erbjuder vi den presenterade modellen som enhet för analys för framtida 
forskning på ämnet värdeskapande inom IoT.
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Abstract 
In this thesis work, we explore how the theoretical foundations of value creation in offline 
markets and e-businesses apply to the context of Internet of Things. Specifically, we present the 
results from a multiple case study together with Telenor Connexion and five multinational 
companies in its network interested in implementing IoT in their own businesses. The analysis of 
collected data in this study and our literature review of strategic management and value creation 
indicate that the previous theories of value creation cannot fully explain the value creating 
potential of IoT. Furthermore, based on the rich database obtained from interviews at the case 
companies, together with data obtained through personal observations at events and conferences 
regarding IoT, we propose a new model for value creation in IoT. The model focuses on the 
perspective of Mobile Network Operators from a customer-centric approach, which contains 
global coverage, partner networks, proof of concept and best practice as the primary value 
creation drivers in IoT. These primary value creation drivers are tightly coupled with the 
customer needs identified during the analysis of the data gathered from interviews at the case 
companies as well as to the interpreted problems organizations wishing to implement IoT are 
facing. Furthermore, we identify the managerial implications this study presents to Mobile 
Network Operators striving to maximize value creation in the field of IoT, as well as businesses 
interested in implementing IoT. We offer the Value Creation Model in IoT for Mobile Network 
Operators as a unit of analysis for future research on value creation in IoT.
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NOMENCLATURE 

Presented here is the abbreviations used throughout the study. 

Abbreviations 
IT Information Technology 
OEM Original Equipment Manufacturer 

IoT Internet of Things 
RFID Radio-Frequency-Identification 

LPWA Low Power Wide Area 
3GPP Third-Generation Partnership Project 

NB-IoT Narrow Band – Internet of Things 
MNO Mobile Network Operator 

LTE Long Term Evolution 
M2M Machine-to-Machine 

ML Machine Learning 
AI Artificial Intelligence 

NFC Near Field Communication 
KPI Key Performance Indicators  
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1   INTRODUCTION 

In the introduction the background of the study is presented, followed by the purpose of the 
research and finally the delimitations of the study are listed.  

1.1. Background 
The industrial revolution gave us the means of mass production of goods, drastically improving 
the productivity of firms (Jensen, 1993). For long, the focus of firms have been to produce 
products while minimizing the cost of operations, following the theories of transaction cost 
economics (Williamson, 1975) and value chain analysis (Porter, 1985). Product development and 
incremental innovation have been at the forefront of value creation for firms through offering 
improved or cheaper products to create Schumpeterian rents following the theory of creative 
destruction (Schumpeter, 1934). Economic theories have been developed to explain these market 
forces and what primary drivers that exist to maximize profit and the competitive advantages of 
the firm (Porter, 1985). Other important factors in the development of the industrial revolution 
were the decrease of margins on products, the rise of labor costs together with the rapid advance 
in technology. This enabled automatization of production and digitalization of products since the 
use of electronics and Information Technology (IT) systems were introduced (Greenwood, 
1997). Moreover, the introduction and use of computers enabled programming and further 
automatization of processes. The disruptive introduction of the Internet enabled firms to create 
businesses around virtual goods and IT changed the rules of the marketplace (Amit & Zott, 
2001). Geographical boundaries are no longer the constraint it was before and a global 
competition for market shares has begun. Through the use of the Internet, Original Equipment 
Manufacturers (OEM) have now started to offer services as complementarities to their products. 
This increasingly popular trend to use IT and digital means for businesses is called 
Digitalization, and to move from a product approach to a service approach is known as 
Servitization (Vandermerwe & Rada, 1988). Now the boundary between product and service is 
being blurred by the use of physical products paired with the connectivity that the Internet 
allows. This coupling has enabled new business models where products are no longer bought but 
instead paid for by number of uses or time leased. 
 
This trend of connecting physical products to the Internet or to each other using wireless 
communication technologies is growing rapidly in various industries (Xu, He & Li, 2014). This 
trend is known as the Internet of Things (IoT). The term was first used by K. Ashton in 1999 for 
identifying goods in the supply chain by the use of RFID technology (Ashton, 2009). The term 
has been expanded to include all things connected to the Internet by various wireless 
technologies in different applications and industries such as healthcare, transportation, 
manufacturing and smart metering (Gubbi, Buyya, Marusic & Palaniswami, 2013). By 
connecting data collection appliances such as sensors and trackers to the Internet, the measured 
data can be stored and analyzed. Consequently making products and services aware of their 
status and surroundings, allowing them to optimize their operation often referred to as “smart 
objects” (Mulani & Pingle, 2016). New services are enabled by connecting products to the 
Internet and many industries are going from selling products to offer services as a consequence 
of digitalization and servitization. The number of connected wearables, trackers and smart 
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devices are increasing rapidly worldwide (Huawei, 2015). The number of connected devices is 
expected to be 50 billion by 2020 (IEA, 2014). Mobile phones and computers are no longer the 
only connected devices when connectivity is spreading to other product segments. IoT 
applications will enable whole societies to be connected; objects, transportation and people. 
Many trends are emerging in IoT such as “Smart Cities”, “Smart Metering” and “Smart 
Tracking” (Khan, Khan, Zaheer & Khan, 2013). The term “Smart Cities” has been used 
frequently during the development of IoT and is one of the larger trends in IoT. Smart cities are 
enabled through IoT technology and uses are for example air quality monitoring, streamlining 
traffic routes and connecting trashcans, which notify authorities when full. Another trend 
emerging in IoT is the design of “Smart Homes” where home safety and emergency detection are 
two main applications. Other examples of smart home applications are being able to easily find 
misplaced possessions such as keys and wallets, and measuring and managing water and 
electricity consumption. OEMs are also following the trend of IoT for industry applications to 
increase performance and optimize processes. The use of IoT is growing in industries of 
healthcare, agriculture, transportation and more, which implies that organizations are willing to 
invest in the growth of IoT (Khan, et al., 2013). 
 
In a survey by Telenor Connexion where 651 decision makers from Swedish companies in 
various industries participated, 61% believed that IoT will play an important role in their 
industry in the coming five years (Telenor, 2017). China is planning to take a leading role in the 
development of IoT standards and, already in 2015, planned to invest 800 million USD in the 
IoT industry. Also, the United Kingdom has launched a development project in IoT and the 
European Union has created a forum for IoT where strategies can be developed as standards (Xu 
et al., 2014). This is a clear indication that IoT is being adopted globally and growing in the 
industrial sector. 
 
As the IoT trend is gaining followers, new technologies are being developed to cover a wider 
range of application scenarios. Low Power Wide Area (LPWA) networks allow for the 
connection of smaller portable devices by offering low power consumption while having wider 
coverage than traditional cellular communication technologies such as 2G, 3G and 4G. This 
allows for the penetration through walls for indoor applications while also covering more remote 
locations. These technologies are optimized for transferring small amounts of data, thus 
substantially lowering the data transmission costs compared to traditional cellular 
communication (Gozalvez, 2016). With these new LPWA network technologies, products that 
before were not viable to connect from an economical or battery life perspective can now be 
connected to serve new application areas and industries. This technical advancement in LPWA 
networks is expected to play a crucial part in new user scenarios and in expanding the 
application of IoT (Xiong, Zheng, Xu, Xiang & Chatzimisios, 2015). 
 
In an attempt to achieve global coverage using LPWA networks, the Third-Generation 
Partnership Project (3GPP) decided to formulize a standard for the technology NB-IoT (Narrow 
Band-Internet of Things) to address the growing need for new technologies for IoT 
communication (Gozalvez, 2016). NB-IoT, unlike other LPWA technologies, can use the already 
established network infrastructure used for cellular communication by upgrading its software or 
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in some cases also hardware, thus increasing the chances for achieving global coverage and 
scalability, which is crucial for many international organizations. 
 
By using the existing network infrastructure of traditional cellular technology, Mobile Network 
Operators (MNO) will play a key role in NB-IoT communication (Huawei, 2015). MNOs have 
for long been the sole providers of connectivity and the deployment of NB-IoT can assure that 
MNOs keep their key role in connectivity in IoT as well as cellular communication in the future. 
In order for MNOs to create value from the new business opportunities made possible by NB-
IoT, a business model reconfiguration is inevitable when connectivity is moving into new 
domains. Already in 2011 the number of connected devices surpassed the world population, and 
is expected to grow considerably the coming years (Gubbi, et al., 2013).  
 
LPWA technologies will create new business opportunities in various industries. Because of the 
substantial increase in possible use cases of IoT with these technologies, a large change in 
business processes and innovation is expected. This means that MNOs will open up completely 
new markets that have not before been targeted as IoT customers. In order for MNOs to create a 
business model that fits these new markets, the customer needs will have to be identified as well 
as the critical components of value creation in supplying LPWA networks for IoT. MNOs will 
have to understand the challenges, desires and needs of these new customers before they can 
launch new products to target these unexploited markets. If understood correctly, MNOs will be 
able to design their offering to target these needs and successfully provide connectivity and 
complementary services to new markets to make the world more connected. 
 
Further, MNOs are experiencing a declining rate of return on their three main value creating 
innovations, i.e. voice, text, and data (Taylor, Klemann, Verjee & Ford, 2014). These have been 
the primary value creators for the telecommunication industry, but as they are becoming 
commodities a fourth wave of innovation is necessary to create new revenue streams, 
opportunities and growth in the telecommunication industry. MNOs are hoping for IoT to play a 
large part in this fourth wave of value creation, and thus have a great need of understanding the 
market environment as well as the visions and expectations of their customers.  
 
Despite the need to better understand the economic landscape of IoT and the market challenges 
for MNOs and firms, no previous research has been done to describe the IoT landscape from the 
perspective of the connectivity providers; MNOs. Even though the market is experiencing great 
changes, much like when the Internet was introduced on a commercial basis, no research has 
been done to explore if the value creating factors have changed for this era of IoT or if previous 
theories can still be applied. This study aims to answer this question by creating a value creation 
model in IoT. However, extensive research has been done to describe the value creating factors 
of offline markets and e-businesses (see e.g. Amit & Zott, 2001; Porter, 1985; Schumpeter, 
1934) and how innovations have changed the rules of the marketplace. IoT is new to commercial 
contexts and the area is therefore not heavily researched and still widely explorative. To better 
understand the IoT market, previous research in different theoretical areas has been studied in the 
frame of this master thesis such as in innovation, business model innovation, customer needs, 
value creation, strategic management, Internet of Things and NB-IoT. By seeking further 
knowledge in these areas and how they are interconnected to the IoT landscape, this study sets 
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out to provide new knowledge in the fields of IoT, value creation and the telecommunication 
industry. In order to better understand which factors for value creation are dominant in the IoT 
marketplace, the customers of connectivity providers and their customers will have to be 
researched to get first-hand information on what their needs, desires and preferences are. Only 
by better understanding the players that make up the market can factors for value creation be 
better understood. Following, the purpose of this thesis will be explained and specified. 

1.2. Purpose 
As the IoT market is expanding, the development of new technologies enabling IoT is rapidly 
advancing. The telecommunication industry needs to restructure the business model to fit the 
new markets enabled by these technologies. There is a lack of knowledge regarding what for and 
how customers will use new LPWA technologies, such as NB-IoT, which have the potential of 
being the foundation for new value creation in IoT. Therefore, the customer needs have to be 
identified and better understood in order for MNOs to develop a sustainable business strategy for 
the emerging trends of IoT. Furthermore, there is no developed value creation model for IoT. 
Hence, to ensure customer satisfaction the value drivers need to be identified and captured for 
MNOs to formulate a fitting strategy. 
 
The purpose of this master thesis was to create a value creation model for MNOs in IoT. To 
achieve this, a multiple case study was performed together with Telenor Connexion.  

1.3. NB-IoT 
In order to better understand the potential and characteristics of NB-IoT, the technology has to 
be researched and better understood.  
 
As new LPWA technologies are being developed, the telecommunication industry is most 
interested in the market potential of NB-IoT. This technology is an add-on, most often only 
software update, to the infrastructure hardware used for Long Term Evolution (LTE) networks. 
Therefore, MNOs already possess the necessary infrastructure to launch NB-IoT on a global 
scale. NB-IoT is further attractive for MNOs since their existing IoT/Machine-to-Machine 
(M2M) customers are acquired from MNOs capability of offering global coverage for products 
meant to be distributed internationally. NB-IoT could allow MNOs to continue to offer global 
coverage, while other LPWA technologies would require large upfront investments to establish a 
working infrastructure to achieve a truly global coverage. Furthermore, NB-IoT is characterized 
for its security, since it is active on the licensed spectrum (Gozalvez, 2016). Other LPWA 
technologies also offer wide coverage, low power consumption, low-cost hardware and low data 
transmission cost. Therefore, NB-IoT is preferred where security and quality of service is of high 
priority. However, since NB-IoT is active on the licensed spectrum, the costs associated with 
managing the connections and transmissions of NB-IoT data packages could be as costly as that 
of managing other cellular technologies, such as 3G or 4G. This means that NB-IoT might be a 
more secure choice of network technology compared to other LPWA technologies, but it may 
also be more expensive. On the other hand, the technologies on the unlicensed spectrum might 
lose the war for dominant design by competitors (followers), since anyone can implement a new 
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LPWA network technology on the unlicensed spectrum. Therefore, large investments might be 
of considerable risk. 
 
MNOs are uncertain which LPWA technology to invest in, since firms are only starting to realize 
that IoT can be of considerable importance in the future. Therefore, there is still not one 
dominant design for IoT connectivity, and it is probable that many technologies will live 
alongside each other as complements. No technology will fit all application scenarios as IoT is 
thought to be used for a range of different applications. Although, NB-IoT is considered a strong 
option since it can be used for many of the planned scenarios. These include, but are not limited 
to, applications in transportation, tracking, food processing, manufacturing, parking and smart 
cities, smart grids, and smart metering (Northstream, 2017).  
 
For operators to understand the value potential of NB-IoT, the customer needs and expectation 
for a new IoT technology will have to be understood. This is also important for the formulation 
of an accompanying business plan for the deployment of the new technology. For companies that 
have already started a dialogue around connectivity and IoT, and perhaps have made a decision 
for which technology that is most fitting, it is important to not only understand their desires but 
also which problems they need solutions for. Consequently, why they have chosen to focus on 
one technology over others.  

1.4. Delimitations  
● The cases studied were active in Sweden and chosen together with Telenor Connexion 
● The timeframe of the study was 20 weeks following requirements from the Royal 

Institute of Technology for Master Theses 
● The Value Creation Model for MNOs in IoT was not tested to be verified 
● No quantitative data was collected 
● The cases studied had shown an initial interest in NB-IoT prior to the interviews 
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2 THEORETICAL FRAMEWORK 

In this chapter the relevant literature and theory for this study with the aim of creating a value 
creation model for MNOs in IoT is presented. Beginning with explaining innovation, 
digitalization and servitization and how these are used by firms to create value. The chapter 
continues to explain how business model innovation is critical when launching new innovations 
and technologies, and how properly understanding customer needs impacts the process. 
Different value creation theories are explained and how these have changed due to the 
introduction of the Internet. Lastly, the technology NB-IoT is introduced and how it might impact 
industries and MNOs. 

2.1. Innovation, Digitalization and Servitization  
Innovation is the creation of something novel and valuable and has often been identified as a 
source of creating new value and competitive advantages (Schumpeter, 1943; Mansury & Love, 
2008). Consequently, companies that innovate have been shown to grow faster and be more 
profitable than competitors who do not (O’Sullivan & Dooley, 2010; Porter, 1980). The 
development of new products, processes, production methods, markets and forms of 
organizations are all examples of innovation that companies can use to create new sources of 
value (Schumpeter, 1943). Two of the most influential modern innovations in business and 
society have been the introduction of IT and the Internet. IT has been widely adopted by 
organization and the Internet has allowed firms to produce and offer virtual goods, such as 
software, services and data. OEMs have discovered the value these innovations can offer, in 
terms of complementary services such as providing customers with maintenance services, 
software updates and unique payment plans. This trend is known as Servitization, when products 
and services are integrated to create and deliver value in use (Vandermerwe & Rada, 1988), to 
differentiate themselves and to increase the customer engagement with new innovations. Neely 
(2008) mentions three reasons why manufacturing firms should servitize; to lock out 
competitors, lock in customers and to increase the level of differentiation.  
 
Important drivers for servitization is to satisfy customer needs by offering services to improve 
their business cases, to enhance firm performance and to achieve competitive advantages (Marks 
et al., 2011). The processes and structures of OEMs are changing due to the adoption of 
servitization since new principles and processes need to be established to fit the servitized 
business (Baines et al., 2009). Servitization is usually accompanied by digitalization, a process of 
using digital technologies. Through digitalization, firms can increase their revenue and deliver 
new smart and connected products to their customers. In order for firms to successfully perform 
the transition of being an OEM to being a product and service company, their business strategy 
has to be adopted and redesigned completely (Vendrell-Herrero, Bustinza, Parry & Georgantzis, 
2017). The business model has to reflect these changes since selling services can be vastly 
different from selling products and can by itself be a considerable competitive advantage. Firms 
are starting to realize the importance of business model innovation since the margins on products 
are decreasing due to globalization and overcapacity (Jensen, 1993). 
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2.2. Business Model Innovation  
Nowadays technology by itself has limited value and has to be paired with a sustainable business 
model for firms to be successful in innovation. Chesbrough (2010) stated, “It is probably true 
that a mediocre technology pursued within a great business model may be more valuable than a 
great technology exploited via a mediocre business model”. A business model describes the 
organizational and financial architecture of a business to capture value from innovation. There 
are six articulated functions of the business model in order to ensure that the value created is 
captured. The first step is to articulate the value proposition, the value created for the customers 
enabled by new possibilities and solutions. The second function of the business model is to 
identify the market segment and specify the design of revenue streams. Furthermore, the 
business model defines the structure of the value chain and estimates the cost structure and profit 
potential. The fifth function of the business model is to describe the position of the firm in the 
value network, followed by the sixth function, to formulate the competitive advantages 
(Chesbrough & Rosenbloom, 2002; Teece, 2010). Questions to ask yourself when developing a 
business model are: What do you offer and to whom? How do you provide it? What value is 
created to the customers? and also, How do you appropriate a fair share of the value created? 
(Sjölander & Magnusson, 2002). The importance of the business model is in some cases not fully 
understood and some companies struggle managing innovation that lies outside of their core 
business. Companies need to understand the importance of a business model in order to capture 
value and profit from innovation, in order to create pathways to competitive advantages (Teece, 
2010) 
  
Further, firms need to be adaptable regarding their business model. The business model is no 
longer static, and companies must be able to change their business model in order to exploit and 
innovate successfully. Since the market is constantly changing, firms must address how they can 
change their value proposition and understand whom their new customers are when offerings 
start to decline. The greater the fit between one’s offering and the needs of one’s customers is, 
the greater potential the business has to be successful. Therefore, businesses have to understand 
the customer, their problems and their needs, in order to tailor the business model and offering to 
specific market segments to increase customer value (Teece, 2010). 
 
In new markets, such as that of IoT, the customer needs have to be thoroughly investigated, in 
order to design a business model that fits the customer’s expectations and desires. This regards 
both the product needs of the customer in terms of performance and technical requirements, as 
well as the service needs in terms of offering, complementary services and payment structure. In 
order for a business model to successfully create competitive advantages it must not only 
represent a logical way of conducting business, but more importantly, reflect and meet the 
customer needs. The business model should reflect what the customers want and are willing to 
pay for, and by so bring value to the customer. Given this information, we need to better 
understand what customer needs are, and how they are identified in practice. 

2.3. Customer Needs 
The goal is to make implicit needs explicit by describing how customers and users experience 
products in practice rather than how they report these experiences in a traditional marketing 
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research setting. Through observation and careful listening, researchers can gather further 
information such as the difficulties in using products that consumers have learned to accept and 
have long buried in their subconscious minds (Rosenthal & Capper, 2006).  
 
Customer needs are descriptions of the benefit satisfied by an offering in the customer’s own 
words (Griffin & Hauser, 1993). Following this definition, customer needs are not solutions or 
physical requirements, but rather the function a product or service serves for the customer 
(Griffin & Hauser, 1993). In business, the ability for firms to identify customers’ preferences and 
attitudes is used to establish new and to preserve existing relationships between the firm and 
customers (Swann, 1984). Teece (2010) explains that the ones that are able to fully understand 
their customer’s needs will be those leading in new businesses. Customer satisfaction is achieved 
by identifying the customer needs correctly, which in turn could help to secure future revenues, 
reduce costs and attract new customers (Anderson, Fornell & Roland, 1997). However, correctly 
identifying customer needs can be a challenge. The collection and use of market insight, 
recognized as a core competency for innovation (APQC, 2001), calls for more than traditional 
market research (Rosenthal & Capper, 2010). Often the focus is on discovery rather than 
evaluation as is often the case during regular market research (Rosenthal & Capper, 2010). The 
preferred method often used for this kind of research is semi-structured field interviews which 
are often able to discover difficulties in product use that customers have accepted as normal and 
standard procedure, and thus are not revealed during regular questioning (Rosenthal & Capper, 
2010).  
 
However, some customer needs have a clear perception of satisfaction and are referred to as 
spoken needs (Flores, 1993). These are concrete and specific while unspoken needs are those 
that are not obvious to the customer him/herself and are often related to a problem. Innovations 
are able to deliver new functions that can satisfy these customer needs. The created customer 
value from these functions are proportional to the perceived benefit divided by the perceived 
sacrifice, i.e costs of resources and time (Flores, 1993; Brem & Voigt, 2009). When new 
innovations are launched without targeting a clearly identified customer need they are referred to 
as a technology push. These are usually the product of intensive research and development 
projects without a clear dialogue to the market. These do not satisfy a certain demand since the 
customer had not asked for the specific function. If the customer on the other hand is demanding 
a novel solution to a spoken need, it is called a market pull when the industry provides it (Brem 
& Voigt, 2009). Companies should focus on both of these strategies, technology push and market 
pull, to bring successful products and services to the market (Hauschildt, 2004). Munro and 
Noori (1988) stated, “The integration of push-pull factors generally contributes to more 
innovativeness of the company”. This is why the customer needs are important to identify, since 
the combination of these and research and development in the company will lead to market 
penetration and further satisfaction of customers. Therefore, when new innovations are launched, 
such as NB-IoT gaining attention for IoT applications, providers of the innovation need to 
understand what problems customers are experiencing and how the new innovation can solve 
them. Furthermore, what needs of the customer that can be satisfied to successfully introduce the 
innovation to the market. To better understand the IoT market and the current customer 
expectations for IoT, the first research question has been formulated as: 
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RQ1: What are the main customer needs in IoT for NB-IoT customers? 
 
in order to provide new knowledge to a novel area of business where uncertainties are abound. 
 
To assess customer needs, the Kano model is often used, which is a methodology that describes 
the impact different products and services have on customer satisfaction, see Figure 1. 

 
Figure 1. The Kano model of customer satisfaction 

The influence of customer satisfaction is based on three different product requirements. The first 
requirement, “Must-Be”, are basic requirements that the customer takes for granted, meaning if 
the requirements are fulfilled the customer’s satisfaction will not be increased, but if not, the 
customer will be dissatisfied. If the product does not meet these requirements the customer will 
be disinclined to purchase the product, but at the same time these requirements are not always 
demanded since the customer takes these for granted. Fulfilling these requirements is necessary 
but does not give an increased level of satisfaction. The second requirement is the “One-
Dimensional” requirements; performance. Here, the customer satisfaction is proportional to the 
fulfillment, meaning the higher the level of fulfillment, the higher the level of customer 
satisfaction. The third requirement is the “Attractive” requirement and has the highest influence 
on how satisfied the customer will be. If these requirements are fulfilled the customer will be 
highly satisfied, even though the customer will not be dissatisfied if they are not. These 
requirements are neither expressed nor expected. Using the Kano model and classifying the 
customer requirements accordingly will gain advantages. The requirements for the product will 
be better understood as well as which priorities to focus on. The model will also aid in trade-offs, 
if a choice between two product features in a development process has to be made, the one with 
the highest influence on the customer satisfaction can be chosen (Matzler & Hinterhuber, 1998). 
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Once the customer needs of a market have been understood, the business model can be 
formulated. A problem with new markets, specifically following great disruptive innovations 
such as IoT that has the potential to change the market dynamic between industries, is that 
previous economic theories can be lacking in describing the economic marketplace. In such 
transitions, new models for value creation have to be formulated to better describe the 
environment of firms and how they can create and capture value (Amit & Zott, 2001). 

2.4. Value Creation  
Value has been defined as the amount buyers are willing to pay for what a firm provides them 
(Porter, 1985). Theoretical frameworks from literature in entrepreneurship and strategic 
management have identified several drivers for value creation. These range from differentiation, 
strategic networks and knowledge creation (Schumpeter, 1934; Doz & Hamel, 1998; Porter, 
1985; Porter & Millar, 1985). Value chain analysis, as introduced by Porter (1985), identifies the 
value creating activities a firm performs and the auxiliary operations, and how value can be 
increased by manipulating these. By lowering the costs of the primary value creating activities, 
and performing auxiliary operations with greater efficiency, the created value for the company 
can be maximized. Porter (1985) argues that the first fundamental determinant of a firm’s 
profitability is industry attractiveness. Consequently, the aim of a company's strategy is to 
manipulate the rules of competition in an industry to increase one’s own attractiveness in the 
market. Porter (1980) identifies five competitive forces that determine the ability of companies 
to earn rates of return on investments. These five forces are “the entry of new competitors, the 
threat of substitutes, the bargaining power of buyers, the bargaining power of suppliers, and the 
rivalry among the existing competitors”. Following the framework of the Five Forces, Porter 
(1980) suggests that there are two basic types of competitive advantage a firm can possess, either 
low cost or differentiation. The effectiveness of the differentiation strategy is dependent on the 
firm’s ability to achieve uniqueness in the market space. Porter (1980) continues to identify the 
key drivers of uniqueness as policy choices (what activities to perform and how to perform 
them), linkages (linkages with suppliers, channels and within the value chain), timing, location, 
learning and spillover, integration, scale and institutional factors. However, uniqueness does not 
necessarily lead to differentiation, differentiation requires that buyers find the uniqueness 
valuable (Porter, 1980). 
 
The importance of differentiation on value creation is further emphasized in the theory described 
by Schumpeter (1934), which is known as creative destruction. He argues that innovation, which 
is a source of differentiation, is a key driver of new value and identified several sources of 
innovation (Schumpeter, 1934; Teece, 1986). These sources include the introduction of new 
goods or production methods, moving into new markets as well as the reorganization of 
industries. Rents following risky investments and entrepreneurial innovations have consequently 
been termed “Schumpeterian rents” which is meant to describe the value that can be captured by 
early adopters of new innovations, but which later diminish as the innovation becomes widely 
adopted. Schumpeterian theory also identifies new combination of resources as a source of 
innovation and value creation.  
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While Schumpeter argues that new combinations of resources is a source of innovation and 
hence also a source for value creation, the resource based view of the firm argues that the 
combination of unique sets of capabilities and resources is in itself a source of value creation 
(Penrose, 1959). The combination of capabilities and resources that are scarce, durable, not 
easily traded and difficult to imitate can create sustainable competitive advantages, hence 
creating value (Barney, 1991). By exploiting the resources and capabilities which are unique to 
one’s firm, other firms will have to compete by trying to acquire the same resources and 
capabilities, or try to exploit other combinations of resources and capabilities towards the same 
goal. Hence, the more unique a firm’s combination of value creating resources and capabilities 
are, the higher the potential is for creating a sustainable competitive advantage (Barney, 1991). 
This theory also builds on the value-creating characteristic of differentiation, and how it can be 
created by achieving uniqueness as previously mentioned by Porter (1985). 
 
The aforementioned theories describe how the firm can create value by increasing the amount 
buyers are willing to pay for what the firm provides them, following the definition by Porter 
(1985). There are also theories that instead stress the importance of decreasing the costs 
associated with providing products or services to buyers. Transaction cost economics as 
introduced by Williamson (1975) focus on creating value by lowering costs associated with 
transactions between the firm and buyers. These include all costs associated with negotiation, 
information search, transportation and legal actions. Similar to value chain analysis, the focus of 
transaction cost economics is to minimize the time and resources spent on accompanying 
actions, thus allowing the firm to better focus on value creating actions. This means that the goal 
is to minimize the cost of transactions in the market, as well as inside the firm. Market 
transaction costs are between the firm and external firms. The logic behind the theory is that a 
firm only creates value from completed transactions, therefore the firm will maximize profits if 
actions leading up to a completed transaction are made using minimal resources. The swifter and 
cheaper a transaction is, the more profit a transaction will produce. Transaction costs also occur 
inside the company. For example, when information has to be shared between employees, the 
value is in beginning the information flow, and the time and resources required is the cost. If 
employees are sitting beside each other, a swift information flow is possible. On the other hand, 
if employees are located on different floors and not conveniently available, considerable time 
(and resources) can be spent before the actual information flow begins. By using technology 
such as e-mails, phone calls and scheduling software, these costs can be considerably reduced, 
thus ensuring a higher rate of value per spent resource (Williamson, 1981). Furthermore, 
transaction cost economics together with the previously mentioned economic theories view the 
firm as an independent entity and stresses the need of strengthening the respective firm in the 
environment of competing firms (see e.g. Porter, 1985). In a different view, Gulati (1988) argues 
that the firm can also be analyzed by the network of alliances it is involved in.  
 
Gulati (1988) defines strategic alliances as “voluntary arrangements between firms involving 
exchange, sharing, or co-development of products, technologies, or services”. The rents a firm is 
capable of creating are partly dependent on their own resources and capabilities, but also from 
their position in a network structure of other firms (Gulati, Nohria & Zaheer, 2000). Therefore, 
another source of value creation is strategic alliances or networks. Three consequences of 
networks, which regard competitive advantages, and consequently value creation, are Lock-in 



 

 13 

and Lock-out effects, as well as learning. Lock-in and lock-outs refer to the inclusion or 
exclusion of parties following a partnership between firms. By partnering with a firm, certain 
firms cannot form a similar partnership. Similarly, firms have limited resources, therefore by 
partnering with one, others are excluded because of time or resource constraints. Other alliances 
explicitly entitle monogamy. What is referred to as “learning races” is when firms form a 
partnership and exploit each other’s capabilities and knowledge. However, if the benefit of the 
alliance is outweighed by the value of the acquired knowledge, firms can disband the alliance 
after having learned all it is to learn from the partner firm.  
 
The economic theories explained above were developed before the Internet was widely adopted, 
and as a result certain parts need to be adjusted or discarded in today’s market. For example, in 
an article by Amit and Zott (2001) they discuss the change in context that e-business have had in 
value creation theory. Important to note is that in the article, value was defined as “the total 
value created in e-business transactions regardless of whether it is the firm, the customer, or any 
other participant in the transaction who appropriates value”. The view is adopted from 
Brandenburger and Stuart (1996) where the total value created in a transaction is the sum of all 
value appropriated by players involved in said transaction. This view differs from other 
economic theory where value is defined from the perspective of the firm, and does not involve 
value created for other parties. They, in turn proposed a new value creation model where the key 
components of value creation are Efficiency, Complementarities, Lock-ins and Novelty for e-
businesses, see Figure 2. The terms are explained below.  
 

 

 

Efficiency 
By making each individual transaction more efficient, a business can decrease overall transaction 
costs. It has been found that the use of IT lowers transaction costs (Malone, Yates & Benjamin, 
1987) and by doing so, the transactions will create more value for the firm (Williamson, 1975, 
1989). Comparing businesses in traditional markets, relative to those in virtual markets, the 
efficiency can be elevated by reducing information asymmetry between buyers and sellers. The 
Internet can facilitate information flow to keep information up-to-date to be accessed 
conveniently by other parties. By improving one’s information a firm can reduce both 
opportunistic behavior of suppliers (Williamson, 1975), as well as the search and bargaining 

 504 R. Amit and C. Zott

 * New transaction structures

 Novelty New transactional content
 ? New participants, etc.

 _ v

 Efficiency
 ? Search costs |
 ^ Selection range |
 * Symmetric

 information

 ? Simplicity
 ? Speed
 * Scale economies,

 etc.

 A

 Complementarities
 * Between products and services for

 customers (vertical versus horizontal)
 * Between on-line and off-line assets

 * Between technologies
 * Between activities

 Lock-In
 Switching costs
 * Loyalty programs
 * Dominant Design
 * Trust

 * Customization,
 etc.

 Positive network
 externalities
 ? Direct

 * Indirect

 Figure 1. Sources of value creation in e-business

 selection at lower costs by reducing distribution
 costs, streamlining inventory management, simpli-
 fying transactions (thus reduce the likelihood of
 mistakes), allowing individual customers to bene-
 fit from scale economies through demand aggre-
 gation and bulk purchasing, streamlining the sup-
 ply chain, and speeding up transaction processing
 and order fulfillment, thereby benefiting both ven-
 dors and customers. In a recent study, Garciano
 and Kaplan (2000) find that using an online rather
 than an offline auction format for trading cars
 between businesses halves transaction costs. Mar-

 keting and sales costs, transaction-processing
 costs, and communication costs can also be
 reduced in an efficient e-business, and the firm's
 value-creating potential can be enhanced through
 scalability (i.e., increasing the number of trans-
 actions that flow through the e-business platform).

 Autobytel.com is a case in point. Potential auto
 buyers are supplied with detailed and comprehen-
 sive comparative shopping information on differ-
 ent models and the costs to the dealers of these

 models. Potential buyers can then quickly make
 well-informed decisions. The buying process is
 substantially simplified and accelerated, and bar-
 gaining costs are reduced. While vendors' mar-
 gins on each sale might be lower, sales volumes
 increase at essentially no marginal costs. It should
 be noted, however, that the overall efficiency gain
 enabled by Autobytel.com depends partially on
 the quality of contributions of Autobytel.com's
 partners. Car dealers, for example, must be able
 to deliver without delays the products offered to

 customers, otherwise inefficiencies associated
 with the implementation of a customer's decision
 may offset efficiency gains associated with the
 customer's decision-making process.

 Efficiency gains in highly networked industries
 are well documented in the management litera-
 ture. A study of highly networked Japanese firms,
 for example, suggests that information flows and
 reduced asymmetries of information, among other
 factors, are important in reducing the potential
 transaction costs associated with specialized assets
 (Dyer, 1997). More generally, information tech-
 nology is believed to lead to a reduction in the
 costs of coordinating and executing transactions
 (Clemons and Row, 1992).

 Complementarities

 Complementarities are present whenever having
 a bundle of goods together provides more value
 than the total value of having each of the goods
 separately. In the strategy literature, Branden-
 burger and Nalebuff (1996) have highlighted the
 importance of providing complementary outputs
 to customers.14 They state that, 'A player is your

 14 Complementarities can be defined with respect to outputs
 or inputs, that is, with respect to the determinants of a firm's
 profit function. A profit function that is well behaved (i.e.,
 concave, continuous, and twice continuously differentiable) is
 complementary in its inputs if raising the level of one input
 variable increases the marginal return to the other input
 variable. This notion of complementarity goes back to Edge-
 worth, Milgrom, and Roberts (1990, 1995), who present a
 generalization of this idea that is relevant for the strategy field.

 Copyright ? 2001 John Wiley & Sons, Ltd.

 f

 Strat. Mgmt. J., 22: 493-520 (2001)
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Figure 2. Sources of value creation in e-business (Amit & Zott, 2001) 
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costs of customers (Lucking-Reiley and Spulber, 2001). With the Internet’s wide adoption, the 
transaction efficiency is further increased by faster and more well informed decision-making. 
Studies have been made comparing offline and online transaction costs of car auctions, where it 
has been found that the transaction costs are significantly lower in online markets (Garciano & 
Kaplan, 2001). The Internet also makes it possible for multiple transactions to occur 
simultaneously without the use of personnel resources, which further increases the efficiency of 
businesses (Bakos, 1998). The Internet can be seen as a highly dense network, and as such can 
be compared to clusters of offline firms. Multiple studies have shown that denser offline 
networks also reduce transaction costs (Dyer, 1997), due to similar reasons of increased 
efficiency such as better information flow. Already in 1992, Clemons and Row expected 
information technology to reduce the costs of coordination and transactions. 

Complementarities  
By complementarities, Amit and Zott (2001) refer to accompanying products or services that 
together provide more value than separately. A complementor in that case is a player whose 
product together with a firm’s own product are valued more by customers than what would be 
the case of the firm's product alone (Brandenburger & Nalebuff, 1996). Complementarities are 
also highlighted in the resource based view of the firm  (Amit & Schoemaker, 1993), as well as 
in network theory between participants (Gulati, 1999). Complementarities are often split into two 
categories, vertical or horizontal complementarities. After-sales services are considered vertical, 
while bundles of items such as one-stop shopping is considered horizontal. By combining the 
resources and capabilities of different firms into an offer, more value can be created. 
Complementarities can also increase the efficiency from a customer perspective, such as airline 
companies also providing weather forecasts and currency exchange rates when booking an 
airline ticket. 

Lock-in 
The potential to create value is also increased the more inclined customers are to repeat 
transactions. The transaction costs associated with a transaction by an established customer are 
lower than that of a new customer (Dyer, 1997), while repeat transactions also lead to increased 
transaction volume (Amit & Zott, 2001). By locking-in customers, partners are further motivated 
to maintain and improve partnerships with the firm. Lock-ins can be achieved by implementing 
switching costs for customers, partners and competitors. In the article by Amit and Zott (2001), 
they identify several sources of lock-in effects in e-businesses such as loyalty programs, 
dominant design proprietary standards, brand and trustful relationships. Keeping a consistent 
design can also contribute to lock-in effects. When customers learn to navigate a website, 
switching to competitors where they must learn anew to navigate can be a lock-in effect. 
Multiple e-businesses now use click-analysis, buying patterns, recommendations (Smith et al., 
1999) and reminder e-mails for restocking on previously bought items to keep customers, as well 
as to make their shopping as quick and convenient as possible. Buy using these types of data-
analysis on purchasing behaviors of customers, the next shopping experience will be tailored to 
each specific customer, thus creating a positive feedback loop (Arthur, 1990), which motivates 
customers to use the same supplier multiple times. Furthermore, many e-businesses have 
developed communities around their business where customers can interact with one another. 
This increases customer loyalty and can in turn increase the lock-in effect (Srinivasan, Anderson 
& Ponnavolu, 2002). Other companies have managed for customers themselves to create value. 
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Some examples of these are e-businesses offering books where customers can write book 
reviews, or auction sites such as eBay where sellers can be rated. This will in turn create value 
for the firm, but also work as a lock-in effect. Highly esteemed sellers on eBay are unlikely to 
switch to a competitor auction site and lose their rating, just as readers who have uploaded many 
book reviews and are respected by other customers are unlikely to leave the community for 
another.  

Novelty 
The introduction of “creative destruction” by Schumpeter (1942) illustrated how innovations can 
be sources of value. Extensive literature has regarded innovation in offline markets as sources of 
new value, such as manufacturing processes, product innovation and marketing, and recently 
increasing attention has been paid to business model innovation (Teece, 2010). E-businesses 
have provided great examples of innovating the business model. Amit and Zott (2001) provide 
examples of eBay, the first company to successfully introduce customer-to-customer auctions, 
and Pricelines.com who introduced reverse market listings. These companies created value by 
restructuring the business model and the way traditional transactions were made. Many e-
businesses simply eliminate much of the transaction costs associated with offline markets, such 
as Über (application-based taxi service which eliminates parts of the previous booking-process), 
PedidosYa (allowing customers to order food online with delivery by connecting a range of 
restaurants to their digital platform) and Dammsugarpåsar.nu (who makes it easy for customers 
to find the right type of dust bag for their vacuum cleaner, together with cleaning appliances and 
light bulbs with delivery). Virtual markets have proven to be a source of new opportunities of 
business models by exploiting the elimination of geographical constraints, and the highly dense 
networks to connect before separate markets or industries. Lieberman and Montgomery (1988) 
showed how e-business innovators can achieve first-mover advantages by innovating the 
business model. This can create substantial lock-ins by affiliating the brand to the unique 
business model. First-mover advantage has also been shown to be important for success in 
markets with increasing returns (Arthur, 1996; Shapiro & Varian, 1999). 
 
These four components of value creation were described as the primary value creating factors for 
e-businesses. The article (Amit & Zott, 2001) was published in 2001, since then new disruptive 
technological advancements have been made in IT, LPWA networks and IoT. These innovations 
have the possibility to further alter the economic environment and the current dynamic 
marketplace. To understand how the market is changing and the possible changes to value 
creating factors for providers of connectivity in IoT, the second research question has been 
formulated as: 
 

RQ2: What are the primary value drivers for MNOs in IoT? 
 
in order to better understand how new IoT technologies impact the telecommunication service 
provider industry, and the consequences following the introduction of LPWA technologies. 
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3 METHOD 

This chapter describes the methods used during the study. The different steps taken to gather 
data to answer the research questions are explained and described in detail below as well as the 
actions taken to generate the final model. Further, a method discussion focusing on the validity 
and reliability of the study is presented. 

3.1. Research Design 
The study lapsed 20 weeks during which the Master students worked full-time. The Master 
students were assisted by three supervisors from Telenor Connexion as well as a supervisor from 
KTH during the first 15 weeks of the study. After 15 weeks one of the supervisors from Telenor 
Connexion terminated his employment at the company. Therefore, for the last five weeks of the 
study the students were assisted by the remaining two supervisors at Telenor Connexion together 
with the one supervisor from KTH. The study started with a literature study, which was 
performed to gather a foundation of relevant information to base the study on. Search engines 
such as Google Scholar, KTHB Primo, Web of Science and IEEE were used to find an extensive 
array of articles, books and journals regarding case study research, business model innovation, 
value creation, IoT and the telecommunication industry. 
 
To assess the current customer needs for IoT solutions and coming trends in the IoT market, a 
multiple case study on an array of Telenor Connexion’s customers was performed. A multiple 
case study is robust and advantageous in order to achieve broadness to the research (Yin, 2009). 
For this study, an arrangement was made together with Telenor Connexion who provided the 
cases based on the requirements of them being active in different industries and having shown an 
initial interest in NB-IoT. This in order to provide differentiation and increase the extent of 
emerging theory (Pettigrew, 1988).  
 
The reason for performing the study in a multiple case study design was to more easily study and 
determine the cause and effect relationships in the area of value creation in IoT (Voss, Tsikriktsis 
& Frohlich, 2002) as well as to increase the likelihood of generating novel theory (Eisenhardt, 
1989). Further, field investigation techniques such as case studies enriches both the field and the 
researchers with new knowledge to better handle real world problems (McCutcheon & Meredith, 
1993). 

3.2. Data Collection 
The data gathering methods used were semi-structured interviews, see Table 1, together with a 
combination of personal observations at events and conferences.  
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Table 1. Interview details 

Case Role at company Time 
1 Director Idea and Innovation Management 52 min 
1 Director Digital Business Architecture 44 min 
2 Product Manager & Director of Change Focus Program 54 min 
2 Street Smart Software Development Manager 37 min 
3 Service Owner – Enterprise Mobility 27 min 
3 Service Manager Global Voice Service 28 min 
3 Senior Director IT 47 min 
4 IoT Solution Architect 56 min 
4 Business Area Manager, Business Intelligence 38 min 
5 Research Director Innovation 30 min 

 
Interviews have the strength of being able to directly target the focus of the case study, as well as 
provide explanations for causal relationships by key informants on the subject. However, 
interviews are also prone to human error, such as the informants’ poor recall, biases or subject to 
Hawthorne effect (Yin, 2009). Five organizations were chosen as viable cases and one to three 
interviews were held for each case. The number of interviews depended on the organizational 
structure at each company, regarding how many employees were responsible for areas within 
IoT and connectivity. 
 
During the interviews there were always two researchers present to enhance the creative 
potential of the study and to provide multiple perspectives to better understand the data, which in 
turn helps to create new insights (Eisenhardt, 1989). It has been shown that innovation students 
are prone to a “pro-innovation” bias (Leonard-Barton, 1990) and to actively reduce this risk of 
observer bias, but mainly to properly document the interviews, tape recordings were used during 
all interviews (Voss, Tsikriktsis & Frohlich, 2002). For each case except one, multiple sources 
were interviewed to reduce the risks of knowledge gaps as well as subjectivity and biases, since 
not one person usually possess all knowledge. The interviews were structured according to the 
funnel model which implies that broad and open-ended questions were used during the beginning 
of the interview followed by specific and detailed questions lastly (Voss, Tsikriktsis & Frohlich, 
2002).  
 
When the interview guide was formulated, see APPENDIX I, the Kano model was used as a 
framework for the structure of the interview guide and the order of the questions. Matzler and 
Hinterhuber (1998) developed the methodology to assess and evaluate customer requirements. 
The first step was to identify the product requirements where individual interviews are more 
favorable than group interviews. Here product requirements and customer needs were identified. 
An analysis of the customer problems was made to find out the hidden customer needs and 
problems to construct a promising product development. If customers are asked strictly about 
their needs, there is a risk of getting answers that you already knew, therefore the focus was on 
the problems the customers experience in their work within IoT. The questions were formulated 
so that the customer could easily understand them. Further, since the customer is not interested in 
how, but which, of their problems will be solved by specific product requirements the questions 
were stated as such that the customers were inclined to describe their problems in their own 
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words from their own perspective (Voice of the Customer) and not to focus on technical 
solutions (Hauser & Clausing, 1988). All interviews were held face-to-face to ensure a high rate 
of return, reduce the risk of interviewees misinterpreting the questions and to allow for them to 
ask questions if something was to be unclear (Matzler & Hinterhuber, 1998). 
 
Multiple data collection methods were used in order to be able to triangulate the data to assert 
high reliability and validity in the results (Yin, 2009). Also, when using multiple sources of 
evidence it gives a more accurate and convincing case study as well as adresses a broader variety 
of data, but most importantly it aids in the development of converging lines of inquiry. By using 
multiple data collection methods to study the same phenomenon, the data can be triangulated to 
support or oppose the findings. Through eight IoT focused events and conferences data was 
collected regarding trends and emerging patterns in IoT and connectivity. During the events and 
conferences, notes were taken during presentations, questions asked to industry leading 
companies and general conversing with leaders within networks, connected products and IoT. 
This to more easily understand and analyze the customer data but also to be able to inform them 
of ongoing and coming opportunities within the IoT industry. Moreover, interviews were held 
internally at Telenor Connexion together with attendence at meeting and presentations to better 
understand the organization.  

3.3. Data Analysis 
When all data from interviews and personal observations had been gathered the data analysis 
could begin. Firstly, the data from personal observations from events and conferences was 
summarized and interview data was gathered in within-case analyses followed by a cross-case 
analysis, which landed in a model generation.  

Within-case Analysis 
The data collected during interviews was analyzed according to proven frameworks and 
methods. Primarily, each case was analyzed individually by continuously working on 
descriptive, in-depth write-ups. The write-ups became written descriptions and reviews for each 
case. The reason for using write-ups for each case was to become intimately familiar with the 
cases as independent entities. Even though the complete sets of data were analyzed for each case, 
the focus was mainly on the topics value creation and customer needs in IoT. This allowed for 
the discovery and formation of unique within-case patterns before using cross-case analysis 
methods for general patterns to emerge (Eisenhardt, 1989).  

Cross-case Analysis 
From the within-case summaries and collected data from events and conferences, certain 
similarities and differences were found between cases and groups of cases. By sorting the cases 
according to different categories and dimensions, new grouping arrangements were found to 
further analyze the different aspects of cases, as well as common aspects between groups and 
single cases (Yin, 2009). A common technique, which was used during this step, was to 
construct two-by-two matrices to find cross-category or cross-dimension patterns. By using these 
forced constraints to create groups between seemingly similar or different cases, new patterns 
could emerge that before were overlooked (Eisenhardt, 1989). To further analyze the data 
collected during interview, the transcribed material was color-coded according to the topics 
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value creation and customer needs in IoT. The color-coded quotes from each case were then 
gathered and collected with quotes from other cases and categorized when patterns emerged. The 
patterns were then analyzed together with the quotes to split into new categories or merge under 
another. These patterns and categorizations were then analyzed and compared to scientific 
literature discussing similar topics. From the cross-case analysis a model generation began to 
find relevant sources of value creation for MNOs in IoT.  

Model Generation 
When the data had been collected and results analyzed, the model for value creation could be 
formulated. Main patterns from the collected data were identified and from the cross-case 
analysis the main customer needs could be paired with MNO offerings satisfying these needs. 
The main customer needs and primary value creation drivers were earlier identified in the results. 
These findings were connected to the customers of MNOs, thus the model was formulated with a 
customer centric approach to better position MNOs in respect to their customers. The main 
findings of customer needs and value drivers were translated to an MNO perspective, focusing 
on how the position of MNOs could best suit these needs. This pairing became the model for 
value creation in IoT for MNOs. The emerging theory was then compared and analyzed to 
existing theories in literature. 

3.4. Method Discussion 
In order to achieve high quality in one’s analysis, the investigators must demonstrate expertise in 
performing the different steps of the methods as well as have an analytical mind. Yin (2009) 
proposes four different techniques to achieve high quality in analytic research, see Table 2.  
 

Table 2. Tactics for achieving high validity and reliability (Yin, 2009) 

TESTS Case study Tactics 
Phase of research in 
which tactics occurs 

Construct validity 

• Use multiple sources of evidence Data collection 
• Establish chain of evidence Data collection 
• Have key informants review draft 

case study report 
Composition 

Internal validity 

• Do pattern matching Data analysis 
• Do explanation building Data analysis 
• Address rival explanations Data analysis 
• Use logic models Data analysis 

External validity 
• Use theory in single-case studies Research design 
• Use replication logic in multiple-

case studies 
Research design 

Reliability 
• Use case study protocol Data collection 
• Develop case study database Data collection 

 
Following these guidelines, the complete sets of data have been attended, and alternative theories 
have been discussed and presented. No data was left out during the analysis to ensure the 
emerging theory was not vulnerable to different interpretations of the collected data when the 
complete set was analyzed. Secondly, the investigators have been critical to their emerging 
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theory and imagined alternative theories for the patterns discovered in the data. A useful method 
was to imagine what the results would be if the emerging theory was not correct. This could 
open the possibility of rival theories, which perhaps should be researched further. Thirdly, the 
research focused on the most critical aspects of the case study. The investigators focused on the 
primary research questions and avoided detours to less important aspects of the research, which 
might have been more easily verified. Lastly, the investigators used their prior knowledge in the 
area in each step of the analysis. A case study research highly depends on the knowledge in the 
area of the investigators, as well as their ability to interpret data and discover patterns. Following 
these guidelines helped the case study to achieve higher reliability and validity. 
 
To achieve a high construct validity multiple sources of evidence have been used and a chain of 
evidence established. A chain of evidence refers to tightly linking the research questions to the 
final conclusions drawn, and the steps leading from the research questions to the data supporting 
the conclusions. This is done in order for external partners to be able to follow the logic of the 
researchers to assess the validity of conclusions drawn from the original research questions and 
data collected. Multiple case studies are rated higher in quality than those with single source of 
information. Since the data collected have been triangulated by using multiple sources of data 
collection the construct reliability for this case study is high. Also the key informants of the case 
study have been reviewing the report for approval and verification, which also argues for high 
construct validity.  
 
Internal validity should seek to establish causal relationships (Yin, 2009). As shown in Table 2, 
during the data analysis the data should be matched to patterns, build on explanation, address 
rival explanations and use logic models. The data was collected from established customers in 
interviews and personal observations from attendance at events and conferences, and the model 
was generated through the pattern matching methods described in literature, which implies a 
high internal validity. Also implying a high internal validity is that different variables were 
analyzed as possible explanations for emerging theory. 
 
The external validity reflects on whether or not the findings are generalizable outside of the 
study (Yin, 2009). A case study should be able to tolerate variation when it comes to places, 
people and procedure. Since the customers interviewed in this study belonged to various 
industries and were active of a varying degree in the area of IoT and connectivity the study 
shows potential of high generalizability i.e. external validity. During the research design 
replication logic was used to increase the external logic, which means that each case was 
carefully selected. Since all cases were selected together with the supervisors at Telenor 
Connexion and all had an initial interest in NB-IoT the cases were in fact carefully selected 
which implies high external validity. 
 
Reliability in a study refers to minimizing errors and biases. It also has to do with repeatability, 
meaning if another investigator should perform the same case study the result should end up the 
same. In the data collection a protocol and a case study database should be made in order for 
other investigators to be able to repeat the study. All material used during this study has 
continuously been stored in a database including protocol and questionnaires from interviews, 
transcripts and notes from events and meetings, ensuring high reliabil 
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4 RESULTS 

This chapter presents the results gathered from the attended events, conferences and the 
interviews from the individual case companies. The results from the individual cases are 
presented as write-ups describing their current IoT progress and future plans regarding IoT. 
Lastly, cross-case results are presented, explaining the general patterns identified between 
cases. 

4.1. Current Trends and Insights in IoT 
To achieve a higher reliability in the study and a greater understanding of the industry, personal 
observations at events and conferences regarding IoT and connectivity were gathered. The events 
are further explained in APPENDIX II. From the events and conferences certain trends between 
industries could be identified.  

Digitalization and Servitization  
Overall during the different events and conferences there was a strong focus on the changing of 
markets. Disruptive innovations, often considerably more digital and technical than its 
competitors are disrupting before stable markets1. This has led to a greater focus on the future, 
where companies are positioning themselves for the changes to come, but which may not be 
relevant in the near future. It is becoming more important to be first, and to reap the advantages 
when explosive growth is more readily possible now than before. The disruptive innovations are 
also more customer focused, both in terms of focusing on the needs of the customer when 
developing new products or services, and on the customer experience when using the offering. A 
new service does not have to be revolutionary different, now it is all about simplifying for one’s 
customers. Removing certain steps for the customer during handling or purchase can be enough 
to gain considerable market penetration2. This trend to make it as simple and easy for customers 
as possible is often possible due to digitalization. Certain processes can be made faster by using 
automatic processes instead of human handling. The trend of connecting products also furthers 
this change. By installing smart lighting in your home and downloading an app on your 
smartphone the lighting in your home will be lit when you come home, be turned off when you 
go to sleep or leave the house. Thus effectively removing the step of turning on and off your 
lights when entering and leaving your home, while lowering your electricity bill (Philips, 2017).  
 
The trend of connecting products have also enabled the growing trend of companies offering 
product-as-a-service instead of product-as-a-product. When things are connected, they can 
communicate information, i.e data, about their usage behavior and status. This allows for new 
business models where customers pay per use, per mile or per any other variable relevant for the 
use case. Some companies have taken this step to another level by selling the desired result from 
their products, instead of the products themselves. Swegon, a company which traditionally sold 
ventilation units has now started to sell clean air (Northstream, 2017). This service agreement 
which is enabled by connecting all their units and sensors for monitoring the air quality at their 
                                                
1 The authors suggest reading articles of for example Über, Netflix and Amazon Web Services.  
2 The authors suggest reading articles of for example Matkassar, Swish, EasyPark and Samsung 
Pay.  
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customers locations includes installation, maintenance and a promise for air quality within the 
range paid for.  

Smart Systems 
Evidently, and perhaps contrary to popular beliefs, there are not only smart gadgets being 
connected to the Internet such as Fitbits, lamps, speakers or smart watches but also trashcans, 
water and electricity meters and surveillance systems. All these connected devices deliver 
information and data to IT systems that can be monitored and used to control the devices. These 
systems are getting smarter with the use of Machine Learning (ML) and Artificial Intelligence 
(AI) which uses data from all these systems to learn cause-effect relationships, which enables 
them in turn to alert or respond to actions before they reach critical levels. Telenor Connexion’s 
service ARTS is an example of an AI-system, which recognizes trends and patterns in the mobile 
networks and can in turn redirect traffic from networks that are experiencing high loads and 
could crash due to overcapacity. Cities are also investing in intelligent systems and connected 
devices in order to create smart cities, which is a popular trend in the IoT sphere. With smart 
infrastructure the functions of the city can be optimized, such as redirecting traffic to achieve a 
leveled traffic flow, optimize trash collection routes to trashcans that are full to minimize 
environmental impact while emptying trash cans before they overflow, and recognizing 
suspicious behavior with the use of intelligent surveillance systems to intervene before acts of 
crime or terrorism are carried out.  

IoT Trends 
Connected devices do not only include smaller devices such as those discussed earlier but also 
production machines, wind turbines and solar panels. Machinery such as these can be hard to get 
to, and check-ups by technicians are costly because they are often located far from cities. By 
connecting these machines to the Internet, technicians can monitor their status from afar and 
need only to travel to site when a hardware problem has been recognized. All these connections 
and systems are meant to make processes faster, man hours more efficient and operations 
simpler. An example of that is the trends of Internet of Us and Internet of Everything. These 
terms regard the action of connecting us, as people, and everything else such as, machines, 
devices and animals. As an example, the trend of biohacking is expanding, which refers to 
implanting microchips into one’s body. The most common method is to implant a Near Field 
Communication (NFC)-chip into one’s hand. The chip can then be read by NFC readers, which 
is often used for identifying access cards in buildings, membership areas and public 
transportation systems. The chip has a unique identification code which can be paired with the 
identity of the possesor in these systems to replace access cards. The chip can also be 
programmed to request actions from more complex readers such as smartphones or readers 
connected to computers, such as displaying messages, accessing web pages, turning music on 
and off or setting wake-up alarms.  

Partnership 
For these kinds of applications to work, the technology has to be standardized to be able to 
communicate with different readers, systems and receivers. As the operating environment 
becomes larger and more complex, and the need for interoperability and standardization is 
growing, the importance of partners is increasing, as evident at the attended events and 
conferences. Brands happily display their partners as a display of power and influence to attract 
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other brands to form beneficial partnerships. Since companies in today’s digital era are 
expanding horizontally, meaning for example that OEMs now need IT-services, competence in 
connections and IoT, cloud based computing and predictive maintenance systems and more, the 
core competences of companies are no longer the only competence necessary, which results in 
many companies forming partnerships with others to gain the competence needed in these new 
areas of business. This trend of sharing knowledge and forming long-term partnerships with 
many players is also evident in the consumer world where the act of sharing is gaining traction. 
Car services such as DriveNow, Sunfleet and others use a sharing platform where consumers 
only pay per usage, often miles driven or minutes used, to cater to the needs of drivers that do 
not own a car themselves but still like to occasionally use a car. This also lowers the threshold 
substantially of being able to drive since there is no large upfront payment and no unexpected 
expenses since the service provider pays for fuel, insurance and additional services, and the 
consumer only pays for the amount used. 

Emerging Technologies  
Connected devices are visioned to increase exponentially the coming years, and even the 
simplest devices can benefit from being connected, cheaper technologies need to be developed to 
connect even the simplest and cheapest device. This is the reason why technologies such as NB-
IoT have been developed. The well known 5G currently under development has a larger 
bandwidth than 4G, which in turn had a larger bandwidth than 3G and 2G, and follows the trend 
of needing more and faster downloading and uploading speeds when high definition video, social 
media and multiplayer games are increasingly complex. Furthermore, the development of 5G is 
also focusing on improving other factors such as latency, scalability and mobility. Because of the 
demanding areas of application of 5G, such as autonomous cars and remote surgery, the 
technology is increasingly complex. These complex technologies are therefore optimized for fast 
and large data transmissions and are consequently expensive. Therefore, simple devices are not 
cost-efficient to connect using these advanced technologies. Consequently, NB-IoT has been 
developed to be used for these simple devices, to focus on battery consumption and cost instead 
of fast data transmissions. Even though the technology is fully developed and currently working, 
there are still a lot of uncertainties from the industry regarding these networks. Companies feel 
the need to test and run pilot projects before investing in a new technology, and the trend of 
“seeing is believing”, i.e. technologies have to be verified hands-on before believed to work as 
marketed, has been observed multiple times during the attended events and conferences.  
 
The data collected from these events and conferences are also reflected in the data gathered from 
the case interviews. 

4.2. Within-case Results 
The within-case results were written for each case as a write-up based on data from the 
interviews.   

Write-up Case 1 
Case one concerns a company specializing in outdoor power products. The company did not 
have a definite description of innovation, however one interviewee gave a personal description 
of it being something disruptive, that changes the product or market significantly. The company 
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did not yet have a written innovation strategy, but competence has been restructured to work on 
finalizing a company-wide innovation strategy. Even though there has before not been a 
formulated innovation strategy, innovation has always been part of their daily work and there is 
an allowing culture at the company that for example is open for skunk work. A problem has been 
identified in decentralization, that certain areas are being worked on by multiple groups in 
research and development, and should according to one of the interviewees be centralized to 
utilize the competences and resources most effectively. Both interviewees deemed the company 
as a frontrunner in its industry.  
 
The company has worked with IoT for a 
number of years and the benefits identified 
were allowing the customer to know the 
status of their products, offering 
positioning services, increased sales, new 
revenue streams and automatized 
manufacturing. As a result of their work in 
IoT, they have set a goal to have all of their products connected in the future, as well as to 
increase e-commerce and to offer digital user manuals to their customers. When asked to identify 
the biggest problems in realizing these goals the interviewees identified the organization as a 
hurdle. They described a need for the organization to move out of its comfort zone and to be 
open to change. Internal product development, lack of standardization throughout the 
organization and the rough environments their products are susceptible to were also identified as 
hurdles needed to overcome to reach their IoT goals. The interviewees argued that by connecting 
their products they are essentially providing knowledge and control to their customers, and 
hoped that by doing so to become a “trusted advisor” to their customers. They wished to provide 
support based on data and facts, to best service their customer. They believed that their 
customers main problems are not knowing the whereabouts and status of their products, when 
and which spare parts to purchase, and not getting enough personalized communication and 
service from their supplier.  
 
The company is active worldwide and wished to be able to offer connectivity globally with their 
products. With the offerings they currently sell as connected products they use different 
communication technologies, such as proprietary protocols as well as Wi-Fi, Bluetooth, 2G and 
3G. Thus using a wide range of different communication technologies, depending on the product 
type. The interviewees positioned the company as open to new protocols but had different views 
regarding which technologies they had discarded, namely on the technology known as Lora. One 
interviewee stated that Lora had been ruled out due to its local coverage, while another 
interviewee stated that Lora was an interesting alternative to other technologies. As for how their 
NB-IoT initiative started, the technology was introduced to them from their MNO as well as 
from conferences. However, the technology had also been researched and discovered by a 
student project led by one of the interviewees as a supervisor. The interviewees also had 
different views whether NB-IoT was regarded as a technology push or a market pull for their 
company, as one favored pull and one push. However, the applications of NB-IoT were similar, 
to provide their customer with new services, knowledge and control, and to use NB-IoT in 
outdoor use cases to replace 2G as well as in wide areas where coverage might be troublesome. 

”The organization poses a 
challenge, every little app 
requires collaboration between 
after sales, IT, R&D, 
manufacturing, you name it” 
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There was also a strong focus to use NB-IoT to be able to deliver services already requested by 
their customers, and to achieve cost-saving effects on these offerings compared to 2G, 3G or 4G.  
 
The company also uses cloud services, primarily Amazon Web Services but also Microsoft 
Azure and the Jasper platform. By using cloud services they experienced shorter time to market, 
scalability, elasticity and being able to more easily facilitate the management of their connected 
products. The company also works with big data, and currently have a data lake with collected 
data, and are beginning their work within big data analytics. With this work they hoped to 
optimize product development, increase their customer understanding and to identify new 
business opportunities. Parts of the collected data is also being visualized both internally and 
externally to their customers. Including the hired consultants they use, the interviewees felt that 
they have all the competences necessary to develop and manage their own cloud services, 
platforms and applications.  
 
Today their MNO provides them with SIM-cards for their connected products, the Jasper 
platform used to manage these connected products, and acts as a partner in their innovation 
projects regarding IoT. When asked about what they wish from their operator in the future they 
were uncertain as to the MNO’s future position but wanted from, possibly their MNO, data 
storage, IT services, long term standardization for data and connectivity in IoT as well as 
expertise in the IoT sphere. Important factors for them when choosing a MNO included price, 
flexibility in terms of payment structure, interoperability between communication technologies, 
global coverage, a wide ecosystem of partners for competence and services, as well as 
scalability. Though they both agreed that flexibility was highly esteemed for their MNO, they 
provided different answers regarding which payment structure they would prefer for IoT billing. 
The choices varied between a monthly fee for device and data with the chance for seasonal 
inactivity, and to pay per use of data. The company is in the research phase regarding NB-IoT, 
scanning the market for different communication technologies while researching different 
business cases. The company has the internal competence to create prototypes of new connected 
products but wishes for external help in terms of cooperation in innovation networks and 
suppliers for electrical hardware.  
 
The company representatives expressed that “seeing is believing” to be critical for success in 
IoT, such as testing and performing pilot projects for new technologies and business ventures, as 
well as to differentiate themselves by better delivering value to their customers. They believed 
the key success factors for IoT to differ from their traditional business because of the vast 
competences needed for prototyping connected products, as well as that connectivity does not 
provide value in itself, it is rather just a mean for enabling new opportunities. Therefore, it is an 
investment, compared to offering a new series of outdoor power products that they know will 
create direct value for the company. 

Write-up Case 2 
The second case company is an OEM in specialized goods. The interviewees agreed that the 
company describes innovation as something that is technologically advanced and often 
patentable, but that the definition is being rewritten as to include the business model, which is 
gaining importance. The company does not have an innovation strategy but has implemented 
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processes for screening new ideas, which all employees are welcome to supply to this process. 
There is also a process in place to test new innovations once they have been screened. The 
interviewees described the company as a follower, 
although one argued that they are frontrunners in their 
core offerings. The company has connected all their 
products with Wi-Fi and has by using IoT gained a 
broader user base. By connecting their products they 
have allowed non-professionals to become more 
competent in handling their products. By connecting 
their products they wanted to achieve a broader and 
more loyal user base with better customer communication, and create more value for their 
customers when using multiple of their products together, as opposed to one products by itself. 
They also wish for their customers to gain the advantages of other customers’ data, thus creating 
more value than a single customer could by himself or herself. Lastly, the representatives also 
wished to use IoT to collect data for their research and development department to optimize their 
product offerings. The problems to overcome to achieve these goals with IoT were said to be the 
organization, to make the whole company understand the benefits of IoT and to gain financial 
aid in developing connected products. They identified a need for the company to dare to risk 
investments in IoT. There is also a technological problem, such as that the collected data is too 
large to transfer from their products effectively with today's technology, and the power usage too 
high to fit a battery small enough in the product. They also expressed a need to restructure the 
organization, since there was no department specializing in IoT because of the area’s novelty for 
the case company.  
 
The problem their customers are experiencing, which could be solved by IoT, is decision 
support. Therefore, they wished to be able to provide information to their customers what they 
are seeing and measuring. Their customers also want to know the status of their products since 
these products need to be serviced and calibrated every other year, but a large portion of products 
are seldom received for service. Currently the company connects their product by using 
Bluetooth or Wi-Fi, but they are testing global SIM and have showed an interest in NB-IoT, 
which was introduced to them by Telenor Connexion. Their NB-IoT initiative has not yet been 
started but they consider NB-IoT to be a market pull for their company, and wishes to connect 
measuring equipment to the Internet by using NB-IoT. NB-IoT would be fitting as to allow the 
connection of not only their most expensive products but also cheaper sensors, thus reaping the 
benefit of multiple data gathering methods.  
 
The company uses cloud services for storage in order to have a global presence but also to make 
operations more efficient and easier to handle. Cloud services they currently use are Amazon 
Web Services and Microsoft Azure. They have not yet started to work with big data but hope to 
do so in the future to analyze how their customers use their products and to be able to improve 
their products. They also want to use gathered data to provide their customers with smart 
services and to predict user behavior. Primarily they plan to visualize the data internally for 
improvement of their products but also for their customers to make them feel ownership over 
their own data. To transform from a company selling only products to a company selling both 

”We see IoT as an 
enabler to create 
opportunities for non-
professionals to become 
more competent” 
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products and services they need to reorganize the organization and expand their competence by 
hiring new personnel but also to partner up with other firms.  
 
Today their MNO provides them with traditional telephony, connectivity and services for device 
management. Further, they also cooperate in IoT and innovation projects. In the future they wish 
for their MNO to provide them with best practice information, experience and competence, that 
the operators are proactive by informing and providing suggestions for future technologies and to 
help designing a roadmap to understand how to design their products. When choosing a MNO it 
is important for this company that they have a good reputation, good customer relationships and 
a global presence. Other important factors mentioned were the cost and the transparency of the 
payment plan and to have a forecast in the pricing when it comes to devices and data. They wish 
to pay for these services in a traditional way by paying for module and data traffic used. When 
asking about expectations of the cost for NB-IoT they expected the device cost to be 5-15 USD. 
They plan to connect all their products with NB-IoT but they are still in the research phase and 
need more knowledge and competence to set a timeframe for the implementation.  
 
When asked about the key elements of value creation in IoT the first interviewee answered that 
understanding the customer is one but also to dare to risk. The other interviewee focused more 
on cost and security and to be able to create a business model that can create revenues. Since 
they are new in the area of IoT they need to transform their mindset and perspective to be able to 
find a business model that can verify that they will make money from IoT. 

Write-up Case 3 
The company regarding case three is an IT-
infrastructure company. The company did not have a 
clear definition of innovation and the interviewees did 
not see themselves as innovators, rather a company that 
connects existing innovations and solutions and offers 
their customers a complete solution. When talking 
about IoT they see benefits gained through cost savings 
rather than creating new revenues. Through IoT they 
have gained benefits mostly through positioning in 
smart office, elderly care and manufacturing but are always keeping their eyes open for other use 
cases where they can implement and gain value from IoT. They have realized some problems 
regarding implementing different systems, and difficulties when it comes to emotional values as 
integrity and security. IoT is used both internally, such as for smart offices, and externally where 
they are the line of communication for their customers and integrate solutions and partners to 
help their customers. Today they work in the areas of smart care, smart parking and smart office 
where they use many different technologies for connectivity as they, case by case, evaluate 
which technology fits the case best. They are researching new technologies but do not want to 
implement or invest in a technology or solutions that is not proven to work. That is why they 
have not yet invested in NB-IoT. They are following the development of NB-IoT and see it as a 
technology push but does not yet see any new business opportunities that are viable which were 
not before with traditional cellular technologies. They plan to use NB-IoT together with any kind 
of sensors that require a long battery life and is used in outdoor applications. They believe that 

”Currently, we focus on 
smart office since their 
is a market and need 
for it, and a lot of 
money to be made and 
saved” 
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NB-IoT can provide better quality of service to their customers and a better reliability than other 
LPWA technologies since it is managed by MNOs with long experience of managing networks. 
As mentioned, they are not ready to invest in this technology and are waiting for the market to 
become more mature, but they also mentioned that if a customer wants to invest in NB-IoT then 
they are willing to be the main partner for that project.  
 
The company works extensively with cloud services, both internally to handle their own 
operations as well as development and externally by offering it to their customers. They believe 
cloud services to make operations more efficient and faster but also providing cost savings 
within the company. Big data is evolving and have started in some areas at the company. They 
wish to be able to analyze collected data on site and consequently only send important 
information to the user to streamline the information flow and make it easier for the customers to 
work with the gathered data. Internally they have implemented smart office to make the 
workplace more resource efficient.  
 
When choosing a MNO the company expressed it as important for the MNO to be a partner in all 
aspects of a solution such as business development and to supply the company with new 
solutions from their partner network. Price sensitivity is also an important factor when choosing 
provider of these kinds of services. Today their MNO provides them with connectivity but in the 
future they wish to be provided with functionality as a complete solution. They would prefer to 
pay for these kinds of offerings in a flat fee, since their customers often require a rigid price plan 
for projects. When asking the interviewees about their expectations for the cost of NB-IoT they 
had different perceptions of the price of the device and data. The first interviewee expected the 
device to cost around 100 SEK and 5 SEK per month for data per device, and the other expected 
less for the device and mentioned paying for it as a part of the service and data used. They did 
not have a clear perception of how many units they were planning to connect with NB-IoT.  
 
They believed that understanding the customer's business and to provide them with solutions that 
works are the key elements for value creation in IoT for the company. They described a shift in 
mindset and way of working when selling IoT solutions when talking about value creation in 
IoT. It is different than in other areas of their business, since IoT has the potential to directly 
influence their customer’s revenue, as opposed to other IT software. 

Write-up Case 4 
Case four is an automotive company. The case company had no clear definition of innovation, 
but argued that innovation is who they are. They have experience of adapting to new customers 
and developing new products and services continuously. To handle this degree of innovation, the 
company has an innovation week when employees brainstorm around certain focus areas, and 
they also have specific innovation departments working solely on future offerings and new 
solutions. All respondents interviewed described the company as a front-runner in their field.  
 
As for the company’s work in IoT, they could all give examples when IoT had given them 
certain benefits. Both in terms of additional services, which work as a means for differentiation 
to sell more cars, but also to increase their safety. They work actively to supply their customers 
with new services meant to save time in their daily lives through the use of IoT. Considering 
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these examples, one interviewee still felt there was a lot more value for their customers to gain 
from the use of IoT, also internally for company employees to gain mobility and flexibility in 
their work. Certain goals related to IoT had been drafted, often specific to different departments, 
such as working towards Industry 4.0 in their own manufacturing plants, switching internal 
communication technologies to newer solutions and goals related to their customers and cars.  
This to improve their safety, and to give time back to their customers by offering smart services 
to save time in their daily routines. To achieve these goals certain areas have to be improved, 
most mentioned was competence and the organization. In order to keep their position as a front-
runner in IoT, core competences have to be acquired to the company as to not become too 
dependent on partners. Also, being a large multinational company, it was mentioned that lead 
times could often be long due to organizational overload as well as long decision processes. One 
interviewee suggested that the company has to focus more on competence and less on the 
organization. Smaller teams who feel an ownership over their project have to be prioritized to 
infuse agility into the organization.  
 
Currently, all produced cars are connected, together with much of their production process, while 
solutions for smart offices and smart parking at the work sites are being developed, making their 
commercial automotive customers as well as their employees the users of their IoT investments. 
Still, the maturity of IoT technologies differ depending on departments, and the external use of 
IoT is much more developed than the internal use of IoT inside the company. To connect these 
devices radio, Wi-Fi, RFID, Bluetooth, 3G and 4G is used, creating a wide platform of 
communication technologies used at the case company. As of now, the company has not 
discarded any communication technologies, and is therefore open to research and trial regarding 
the use of novel communication technologies.  
 
As for their work with NB-IoT, it is still in an early phase. At the department in charge of 
connectivity for employees and production lines, NB-IoT was introduced by a new employee 
who previously worked at Telenor Connexion. As for the internal IT department, the technology 
was first discussed as a result of an innovation initiative. Throughout all the held interviews, the 
interviewees all deemed NB-IoT as a technology push, and not a market pull, even though there 
was a hope that the market would demand this kind of connectivity in the coming years. The use 
cases where the company representatives deemed NB-IoT useful was for in-house applications, 
such as connecting machinery and production processes, and the office environment, including 
ventilation, security, sensors measuring temperature, humidity, oxygen levels, lighting, and 
motion detectors. Because the above mentioned application areas are all indoors, there are other 
options for connectivity solutions, such as the common Wi-Fi solutions for indoor connectivity. 
The reason for connecting all these applications directly to the Internet was to gain a higher level 
of overview of all global data, since the company is active around the globe. By connecting 
offices and manufacturing plants globally, the gathered data from all facilities can be collected 
and analyzed together, to form a larger data lake. By utilizing a larger data sample, the case 
company wishes to be able to find new patterns, trends and opportunities, as well as to improve 
office space usage and make cost-savings. The interviewees believed that the increased 
complexity of the NB-IoT SIM-card, paired with the low power usage would result in new 
opportunities for connectivity.  
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Mobility was often mentioned during the interviews, and is one of the core reasons why the 
company extensively uses cloud services for computing and storage. The company has 
developed their own cloud services but also uses Microsoft Azure, Amazon Web Services and 
videoconference cloud services. By using cloud services the company wished to achieve 
mobility, accessibility, simplicity, flexibility as well as increased automation and cost savings. 
Cloud storage has allowed the company to save massive volumes of data, and begin their work 
within big data. Currently big data analytics is used in certain parts of the organization, but not 
enough in others. The company wishes to use big data analytics to create new services, improve 
their products and offerings, visualize patterns and trends internally and to sell to other vendors 
interested in the user data. In terms of competence to develop and manage the emerging IT 
trends the company has a firm belief in acquiring their own competences, as IT is moving more 
into the core business of their industry. With that said, they also rely on partners, consultants and 
are constantly looking to acquire more competence in the area.  
 
As of today, the company uses their MNO for telephony, data and dialogue with sub-suppliers. 
However, in the future the company wishes for a MNO to offer global services, and state-of-the-
art technology, while offering the best and most cost effective solution that fits their business. In 
the area of IoT, the company would like to pay for usage of data, i.e. a flexible rate. In order for 
the company to adapt to NB-IoT, the solution would need to have lower costs than existing 
technologies and offer bulk-saving advantages. However, the company is too early in the process 
of implementing NB-IoT to give specific answers regarding the technology. As of now they are 
in a research and learning phase, even though some departments have implemented small-scale 
pilots. Considering their limited maturity and knowledge regarding the technology, the company 
still wished the networks to be deployed “yesterday”. 
One interviewee deemed them ready for 
implementation but also stated that they want and plan 
to receive help from their MNO with the work leading 
up to commercialization. Currently the company needs 
to form partnerships with external players who possess 
more knowledge in this area and to learn more 
internally throughout the organization.  
 
When asked about the key success factors in IoT for their specific company, the interviewees 
answered that the most important factors were to create value for their customers, question old 
models and dare to challenge, and to have in mind compatability, cost, accessibility, integrity 
and security when designing a solution. Two of the interviewees said that these key success 
factors were the same when working with value creation in other areas of their business while 
one argued that IoT brings bigger changes to their business than other areas of research and 
development. 

Write-up Case 5 
Case five regards a company within tolling, parking and traffic management. They are at the 
forefront of NB-IoT and have recently performed a pilot with this new technology, which 
differentiates them as one of the early adopters of NB-IoT. Innovation is a big prioritization at 
this company and is included in their daily work, as a part of the whole organization. They want 

”We definitely need 
partners in order to 
implement IoT, but we 
also need to learn more 
ourselves” 
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to be the leading company in their business and see themselves as a frontrunner. A clear example 
of benefits gained within IoT is smart parking where they have installed sensors in parking lots 
to track available spots. They have been working with IoT for several years and it is an important 
field for their business although no goals related to IoT have been formalized. It is a 
multinational organization and they are represented globally.  
 
Today they have both parking and tolling connected to the Internet and primarily uses the 
technology dedicated short-range communication but they are focusing on and investigating 
multiple technologies for connectivity. They believed in open standards and not proprietary 
solutions, since the trend today is interoperability between different systems and actors. They 
explained that this could be both negative and positive since they can sell many different 
products from different suppliers but this also means their competitors can do the same. 
However, they believe the long-term advantages of this strategy to be positive.  
 
About a year ago the company discovered the technology NB-IoT and started a conversation 
with Telenor Norway. They wanted to demonstrate the technology and put together a pilot to 
prove the concept. They installed the NB-IoT devices together with their sensors to connect the 
parking devices to the Internet. NB-IoT is an alternative to their proprietary solution and will 
enable the business case “smart parking” as was not viable with traditional cellular technologies 
because of power usage constraints. NB-IoT is seen as both a market pull and technology push 
for this company but mostly a market pull since connected parking solutions are requested.  
 
Cloud services is something they use to a small extent but are planning to work more with. They 
also work with big data since it enables scalability and security. This to be able to provide their 
customers with new services and deliver value to them by for example guiding them to a free 
parking space or to avoid predicted queues.  
 
They have not been very active in the M2M business 
with their MNO and purchases mostly traditional 
telephony. The big change now is the collaboration 
with NB-IoT and the pilot project. In the future they 
want their MNO to deliver new solutions and wish to 
have the freedom to choose between buying parts of a solution or complete solutions, depending 
on the case. Also important is the cost aspect since they plan to connect hundreds of thousands of 
devices with NB-IoT and they have to be able to negotiate a viable payment plan. The 
interviewee expressed a concern for NB-IoT being too expensive and the ability to pay at a 
discounted bulk price is crucial. They had a clear mindset for the cost of NB-IoT and since it will 
be implemented in low cost products the interviewee expressed that the price can not exceed 10-
20 SEK per product, including data subscription.  
 
After the completed pilot with NB-IoT they believed themselves ready to implement the 
technology in their products. They need the infrastructure and market to become ready and 
wishes to implement the technology as soon as possible.  
 

”We want to connect 
hundreds of thousands of 
products with NB-IoT” 
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Key elements of value creation in IoT are believed to be open standards and price sensitivity, the 
interviewee again expressed the importance of the low cost when connecting many devices. 

4.3. Cross-case Results 
The cross-case results are presented below in Table 3 and Table 4. Each table consists of 
different topics categorized as main patterns identified in the data collected during the 
interviews, see APPENDIX III. A mark in the matrices represents that the case company have 
given evidence to agree to the corresponding category. The categories to each table are explained 
below. 

Cross-case Results Concerning NB-IoT 
In the data collected, main patterns could be identified regarding NB-IoT, see Table 3. 
 

Table 3. Categorization of collected NB-IoT data 

Categories Case 1 Case 2 Case 3 Case 4 Case 5 

Gave examples of use cases X X X X X 
Need partners X X X X X 
Need of mass connections X X X X X 
Need of global coverage X X  X X 
Need low cost for NB-IoT  X  X X X 
In research phase X X X X  
Need great battery life/coverage X  X  X 
Need to reorganize X X  X  
Need more competence X X  X  

 
All companies gave examples of use cases of NB-IoT. They had all started thinking of situations 
where the technology could be a good fit and also how the data gathered through IoT could be 
further analyzed and used. Applications of NB-IoT were identified for positioning, office spaces, 
global manufacturing sites and smart cities where the technology would be used for a mass 
number of devices. The need of mass connections is another main finding regarding NB-IoT, 
where all of the companies expressed a desire to connect a very large quantity of devices. Some 
companies even expressed wanting to connect millions of devices and another mentioned 
hundreds of thousands. One of the companies explained that NB-IoT would enable them to 
connect not only their more expensive products but also their products in the cheaper price range 
and therefore in large quantities. Three of the companies mentioned the low power consumption 
and wide coverage of NB-IoT as the reasons allowing them to connect huge quantities of 
devices. Four of the companies expected NB-IoT to be of lower cost than existing technologies 
which further enables mass connections. The low cost of NB-IoT will be a crucial factor for 
investing in NB-IoT for most of the companies.  
 
Another main finding from the data collected regarding NB-IoT was the importance of global 
coverage. All but one company expressed the possibility of global coverage to be crucial since 
they are global companies and sell their products all over the world. They want to avoid having 
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agreements with a lot of different MNOs and would rather have one that covers all their areas of 
activity.  
 
All companies expressed an interest in partners when applying and implementing the technology. 
Some of the companies were ready to outsource the whole NB-IoT design and implementation 
process but some only wanted to outsource parts of it. One of the limitations in this case study 
was that all companies had to have had an initial interest in NB-IoT and all but one are still in the 
research phase and in need of more competence and reorganization within the company, as was 
two other main finding in the data regarding NB-IoT. Some expressed that they have some, but 
limited internal resources and expertise in the area, and that they need external help as well. 
Internal problems were also identified at some companies where knowledge around NB-IoT was 
inadequate but also regarding internal decision making. Most companies expressed a need to 
learn more about the technology and to become more mature in the area of IoT along with them 
wanting partners and more competence.  
 
Through the categorization and emerging patterns, the main customer needs in NB-IoT could be 
identified as having global coverage, being able to connect a lot of products at a lower cost than 
existing technologies and to be supported with knowledge and competence by reliable partners. 

Cross-case Results Concerning Value Creation in IoT 
In the data collected regarding value creation, see Table 4, the main pattern identified was that 
the case companies all expressed an interest in acquiring partners in the field of IoT. 
 

Table 4. Categorization of collected data regarding value creation in IoT 

Categories Case 1 Case 2 Case 3 Case 4 Case 5 

Expressed an interest in:      

Partners X X X X X 
Having a common view of IoT throughout the company X X X X  
Using IoT for product improvement X X X X  
New services enabled by IoT X X  X X 
Improving customer engagement through IoT X X  X  
Better understanding the customer through IoT X X X   
Using IoT for decision support X X  X  
Daring to challenge old models and invest in IoT X X  X  
Using IoT for cost savings  X X X  
Flexibility from operator X  X  X 
Having the operator as the line of communication in IoT    X X 

 
 
The reason being that the companies all had expert competences in their respective area of core 
business, but with the introduction of connected products and IoT, there is a strong need of 
competence outside their core practice. Knowledge around communication protocols, cloud 
services, user experience, application programming and graphic design have not been a crucial 
part of their industry before now. All companies were actively searching to acquire these 
competences in-house, but certain expert competences are more attractively gained through 
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partnerships than new employees such as competence in networks, embedded software and 
communication protocols. Some companies also explained that in the field of IoT there is never 
only one supplier. Since the ecosystem of IoT is very complex, not one company usually has all 
the competence and therefore a broad partnership network is attractive in today’s market. It is 
often explained or displayed as an attractive attribute to have a wide partner network in many 
different verticals, showing that the company’s products have been produced or designed with 
market leaders for each vertical or competence involved in the offering. All companies explained 
that partnerships are crucial to get the necessary competences to create value in the field of IoT. 
Moreover, the second most shared pattern between the different cases was that they expressed a 
great need for the rest of the company to learn about and understand the benefits of IoT in order 
to create value. The company representatives interviewed all had a connection to their initiative 
or projects in IoT and were positive to the changes IoT can bring. However, they explained that 
one of the largest hurdles to overcome in order for it to be possible for them to create value 
through IoT was the organization. Some of these companies have been active and profitable for a 
long time doing business as usual. Therefore, the people responsible for IoT experienced a 
problem for others in the company to understand this inevitable process of digitalization. The 
interviewees explained troubles of acquiring budgets for IoT projects and proof of concepts 
severely lagging their development in the area. There was also a problem of the top management 
and the board of directors not being informed of the benefits of IoT and assessing projects 
according to outdated Key Performance Indicators (KPI). These KPI could for example be if a 
project could result in more sold products, which the interviewees stated were counterproductive 
for IoT as the goal often is to increase the revenue of each sold product instead of selling more 
products. The interviewees further explained that the organization often needed to be reorganized 
to suit the developments in IoT. They needed teams or departments responsible for IoT to 
specialize in this new area of business in order to create value.  
 
Moreover, the companies identified that value could be created from IoT by using collected data 
to design and develop better products. This was a pattern identified in the data collected from 
four out of five companies. These companies explained that by collecting data regarding user 
behavior, their products and services could be optimized for easier handling and better 
performance. They understood the value of creating user optimized products, and in some cases 
stated that data could also be used to personalize services to certain users to make their products 
or services more attractive. 
 
However, four out of five companies also saw IoT as an enabler to offer services to their 
customers for value creation. By being able to monitor the customer’s products, services can be 
paired to products to display data regarding the product such as status, needed spare parts, usage 
history and more. These companies explained that by using such services, revenue could be 
created during the entire lifecycle of the product instead of only in the moment of transaction. 
Furthermore, these companies described accompanying services as a mean of creating value, not 
only displaying raw data but using analytics and data from other users to deliver even more value 
to their customers. The services were described as tools to make the customer more competent, 
to simplify or automate processes or to give advice to the customer based on the behavior of 
other users. They believed that these services could create the value lost from declining hardware 
margins. Moreover, the companies identified selling their products as a service as a value 
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creating activity. They explained that their products could be sold as a subscription, therefore 
eliminating the initial threshold of an upfront investment and being able to profit during the 
entire lifecycle of the product. 
 
Three out of five companies also explained that IoT could be used to create value through 
increasing their customer engagement. By collecting data from their customer, the companies 
explained that the customers could be better targeted with personalized information. They also 
expressed a wish to increase their dialogue with their customers, and identified IoT as a mean of 
accomplishing this. By personalizing offers, information and dialogue to each customer, the 
companies believed that more value could be created for their company. They also explained that 
services coupled with the customer’s products could become smarter and add functions that their 
customers are interested in, thus making their products more attractive.  
 
By collecting data of their users, three of five companies also wished to create value by better 
understanding their customers. They stated that understanding one’s customer is crucial for 
creating value and IoT could be used to gather data of customers to understand how, when and 
where their products are used. By better understanding their customers they believed more value 
could be created by packaging desired offerings that deliver direct value to the customer. Also, 
new information based services can be designed to fit specific needs and therefore create value to 
the company and its customers.  
 
Some companies also expressed that IoT can be used to create value by helping the companies 
internally with decision support. By analyzing collected data from their products and devices, the 
information can be used to make rational decisions based on facts and data. They explained that 
data can be used to make decisions regarding investments, product development and user 
behavior. Some companies also believed that IoT could create value by offering decision support 
services to their customers. By analyzing data collected from other customers, the customer 
could receive information of their current situation and similar situations handled by other 
customers.  
 
Three out of five companies interviewed expressed that in order for IoT to create value for their 
companies, there needed to be a shift in mindset and attitude in the organization. They explained 
that they needed to infuse the organization with a “dare to risk, dare to challenge” attitude to 
challenge old models and ways of doing business and give way to new business models and new 
business ventures with IoT. They explained that the organizations continued doing business as 
usual and were struggling to get the rest of the organization to support their work. Because of the 
novelty in the area and the uncertain future, they explained that the top management was 
reluctant to allocate resources to new projects in IoT. They wanted a more agile and allowing 
way of working and identified a daring attitude as one of the crucial factors for value creation in 
IoT.  
 
Using IoT for cost-saving purposes was identified as a pattern for value creation by three 
companies. These companies expressed that IoT could be used to free up capital expenses, by 
using products as services instead of buying ownership of products and machinery. Others 
explained that it could be used to decrease downtime by working with predictive maintenance, 
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decrease energy consumption by monitoring the office and in turn lighting and ventilation, and 
optimize production processes and spare part supply. One company stated that IoT is generally 
used more for cost-saving applications than revenue creating applications. The general pattern in 
using IoT for cost-savings was to only use resources when necessary, whether that is office 
space, lighting, ventilation or production. 
 
Further, three companies identified that flexibility from the MNO is crucial for value creation in 
IoT. These companies explained that because of the versatility of IoT, and their many planned 
application areas, the variables could be vastly different. In some use cases the connected 
devices will seldom send information such as in alert or alarm scenarios, and in others, such as 
status monitoring, data will be send continuously with a set frequency. In a scenario explained by 
one of the companies, the devices will only be active during certain periods of the year, and 
inactive for the rest. This means that in order for the companies to be profitable in the different 
areas, they wish for the MNOs to be flexible in their billing. They want to have a say in how the 
payment model is designed, such as per amount of data, per message, per device or a flat rate per 
year, depending on the application.  
 
Two of the companies also believed it important to have their MNO to be their line of 
communication in IoT for value creation. They expressed a wish for their MNO to connect them 
with partners and assemble partner networks suitable for their industry or application. One of 
these companies went so far as state that if possible, they could be interested in the MNO 
handling the complete development process and deliver a working solution and business model 
to their company. They believed that with their experience and position within IoT, in addition to 
their wide partner network, that the MNO could supply the company with best practice 
information and together with their partners bring the competences and expertise necessary for 
projects in IoT. 
 
The primary value creation drivers identified in the cross-case results were the importance of 
partners, aligning the company and sharing a common vision of IoT, developing new services 
and using data for information based business optimization. 
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5 ANALYSIS AND DISCUSSION 

In this chapter, the results from all collected data during the study is analyzed together with 
scientific theories describing the areas relevant to this study. The result from this analysis is 
discussed to highlight differences in theories and results from this study, as well as managerial 
implications from the results. 

5.1. Customer Needs in NB-IoT 
One of the main customer needs identified in the interviews was the need for global coverage. 
All but one of the interviewed companies were active globally and since NB-IoT is envisioned to 
function globally it could be the reason why global coverage was one of the main customer 
needs identified. Since the companies’ production and customers are spread throughout different 
markets, the companies wished for the technology to work world-wide to standardize their 
products to all markets, while keeping costs down due to mass production. Another reason for 
global coverage with one and the same technology was that the products sold should work 
identically in different markets, allowing mobility for customers. Some use cases described 
would lose their value if the coverage was regional and lost when products were moved between 
countries or continents. This could also be the product of one of the limitations for this case 
study, that all companies should have shown an initial interest in the technology, which is often 
referred to as the global alternative for LPWA networks. Therefore, the customer need of global 
coverage could simply be evident because of the limited population. There was also an unspoken 
need for quality of service and reliability of the networks, which may be the reason why the 
companies were interested in NB-IoT instead of other LPWA networks. NB-IoT will be 
deployed and maintained by MNOs, whom have a long history of successfully deploying and 
managing new networks. However, the companies expressed certain hesitations to NB-IoT 
because of the great visions and future plans of suppliers and MNOs but limited implementations 
compared to other alternative technologies. The companies do not want to invest heavily into a 
new technology before they have had the opportunity to create prototypes and test the 
performance of the technology. 
 
A low cost of NB-IoT devices and data transmissions was also identified as a main customer 
need. The cost has to be very low to enable the mass connections necessary for the customer’s 
use cases. All companies expressed a need in connecting large quantities of devices with NB-IoT 
and some of the companies saw NB-IoT as an enabler to not only connect expensive products 
but also cheaper products from their product portfolio. This opens for new business cases that 
had not been viable with current technologies such as 3G or 4G where data transmissions are 
considered expensive. 
 
The needs mentioned above have a clear perception of satisfaction and are therefore spoken 
needs (Flores, 1993; Brem & Voigt, 2009). Matzler & Hinterhuber (1998) describes three 
different classes of product requirements and the customer needs mentioned above are 
categorized as “Must-Be” requirements. If NB-IoT does not fulfill these, the customers will be 
dissatisfied and it will lead to customers not adopting the technology. Therefore, it is important 
for the MNOs to make sure the technology will fulfill these requirements the customers take for 
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granted. The needs regarding low cost and ability for mass connection can be referred to as 
“One-Dimensional” requirements where the customer satisfaction will depend on the 
performance of the requirement (Matzler & Hinterhuber, 1998). The higher the level of 
fulfillment, the greater the customer satisfaction, which in this case implies that a lower cost will 
bring more adopters and with a greater number of connections. This is beneficial for the MNOs 
since their revenue depends on the number of adopters, connections and degree of usage for this 
new technology. The initial cost for MNOs to deploy the network is also unchanged depending 
on how many users adopt to the technology. If a lower cost would allow for more use cases and 
companies to utilize the technology it could create more value to offer connectivity at a lower 
cost. The hardware necessary will also become cheaper at greater volumes, therefore making the 
technology more attractive the greater the number of adopters. 
 
During one interview an “Attractive” requirement was identified which if fulfilled will make the 
customer highly satisfied (Matzler & Hinterhuber, 1998). This need regarded the ability to pay 
for data during specific seasons and have it inactivated during periods when products are not 
used. The interviewee seamed very pleased about this flexible payment structure and their ability 
to influence the pricing, and since this requirement was neither expressed nor expected the 
influence on the customer satisfaction was high.  
 
Other spoken needs identified during interviews were those regarding competence and the 
organization. Some of the companies expressed a need of more competence and knowledge 
regarding NB-IoT and the implementation of IoT. Some of the case companies were OEMs and 
were experts in product development and other connected areas of their business such as sales, 
service and distribution networks. The implementation of IoT would change their business 
model, product, distribution and create a greater need of IT competence. This in turn is 
connected to another spoken need identified in the results; the need of partners. The companies 
have a great need of partners for knowledge, competence and best practice information. This 
need aligns with the observations from conferences and events where partnerships were an 
emerging trend. Companies displayed their partnerships as a sign of power and influence. 
Although the spoken need of partners was connected to knowledge and competence, an 
unspoken need of supplier partners was also identified since none of the companies were 
planning to manufacture their own communication units. This is also an area where they would 
like to be assisted with knowledge from the MNOs on which chipsets, module and embedded 
software suppliers that are at the forefront of their specific vertical. 
 
Connected to the need of new competence is also the spoken need for reorganization in the 
companies. The companies expressed a lack of a specialized unit or department responsible for 
IoT or new services. Currently the area of IoT is too novel to the organizations and the 
knowledge is therefore decentralized. The companies wished for the knowledge and competence 
in the area to be specialized, and consequently the responsibility for developments in IoT 
connected services. 
 
Another unspoken but identified need was the need of business model innovation. All companies 
were planning to implement, or had already started their implementation of IoT, but only a few 
of them mentioned a need to redesign their business model. Teece (2010) describes business 
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model innovation as being adaptable in the business model design. It should not be static but 
instead changeable along with innovations to enable firms to be successful while innovating. 
Companies must understand their customers and be able to change their value proposition to fit 
their offerings with customer’s desires. The participating companies in this case study should all 
prepare for this change and start to redesign their business model for this coming technology 
switch. One successful example to be inspired of from the literature was during the era of 
emerging e-businesses where companies restructured their business models to fit the new trend 
and by so managed to create value in a very successful way (Amit & Zott, 2001). 

5.2. Value Creation in IoT 
The trend of digitalization and servitization identified during the attended events and conferences 
as means for value creation is further supported in the theory of value chain analysis where value 
creation can be maximized by more efficiently performing auxiliary operations with the use of 
IT-systems, that are not by themselves value creating (Porter, 1985). Using data and IT-systems 
to create value was also identified by the company representatives from the case companies. By 
using IT-systems processes can be made more efficient, thus lowering transaction costs (Malone, 
Yates & Benjamin, 1987) and maximizing value creation in each transaction (Williamson, 1975, 
1989). The value creating property of data collection has been identified in previous theory, such 
as analyzing past purchasing behaviors to personalize the next shopping experience, creating a 
positive feedback loop (Arthur, 1990). However, the interviewees expressed that these IT-
systems should also use collected data to become smarter with the help of ML and AI to 
maximize value creation, which has not been identified in current literature. The companies 
explained that big data analytics and AI could be used for value creation by better understanding 
user behavior, optimizing product design, process optimization, decreased downtime with the 
help of predictive maintenance and decision support. The literature has not touched upon using 
learning and adaptive IT-systems for internal decision support processes before. In the literature 
IT-systems have been described as an auxiliary tool to better complete specific processes but in 
the results it has been found that smart IT-systems is believed to be used for finding new 
correlations, designing new services and products, and to help in decision making processes that 
in turn is argued to create value for firms. 
 
Moreover, creating new services to sell alongside products was found to be one of the main 
value creating drivers of IoT and has support in multiple other studies (Amit & Zott, 2001; 
Brandenburg & Nalebuff, 1996; Amit & Schoemaker, 1993). In the results it was found that 
value creation could be maximized by selling products and services as an integrated product-as-
a-service or selling complementary services to product owners. Amit & Zott (2001) explain that 
complementarities, additional products or services to the original offering, can create more value 
when used together than each would separately. Another reason for this move into services for 
OEMs was explained as being a result of decreasing margins on hardware which is further 
explained by Jensen (1993). It was found in the results that services could also allow for 
companies to profit during the entire lifecycle of the product, instead of only during the initial 
transaction of ownership. By selling an accompanying service to customer’s products, a lock-in 
effect can be created by increasing customer loyalty (Srinivasan, Anderson & Ponnavolu, 2002). 
This was also found in the results since the companies wished that the introduction of services 
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could create value by increasing customer loyalty, customer engagement and customer 
communication. Lock-in effects can in turn create value by increasing transaction volume and 
repeat transactions (Amit & Zott, 2001). Here the finding of the value of data is further 
supported in literature that data-analysis on purchasing behavior of customer can be used to 
personalize the communication with customers and thus creating a positive feedback loop the 
more the customer interacts with the systems (Arthur, 1990). New services can also create value 
by differentiating the firm from competitors (Schumpeter, 1942; Amit & Zott, 2001). 
Schumpeter (1942) further argues that differentiation only creates value if the uniqueness is 
desired by the customer, which explains the heavy customer focus present in the results. The 
results indicated that the companies were trying to stay ahead of competitors in the area of IoT 
and first-mover advantages have been identified as important for success (Arthur, 1996; Shapiro 
& Varian, 1999). 
 
Another main finding in the results regarding value creation was the importance of aligning the 
whole organization in the area of IoT and to achieve a common vision of the future. It was found 
that the employees responsible for the area of IoT had difficulties in convincing the rest of the 
company of the benefits of IoT and how changing their business model could create more value 
for the organization. The value creating potential of business model innovation is supported in 
literature explaining how it can help to achieve first-mover advantages and to create lock-in 
effects by affiliating the new business model to the company brand (Lieberman & Montgomery, 
1988), and to create competitive advantages (Teece, 2010). Business model innovation is also a 
source of innovation (Teece, 2010), and the value creating properties have been verified 
extensively in literature (Schumpeter, 1943; Mansury & Love, 2008; O’Sullivan & Dooley, 
2010; Porter, 1980). The results indicate the difficulties in business model adaptability but also 
its importance in value creation. Business model adaptability has been described as important for 
value creation and market success (Teece, 2010). Because of constant fluctuations of market 
needs and the emergent and elimination of markets, the business model of companies also needs 
to be adaptable to follow trends to increase their chances of survival. In the literature it has been 
explained that the business model has to be redesigned completely and the business strategy 
adopted when transitioning from selling products to being a product and service company 
(Vendrell-Herrero, et al., 2017). 
 
In the results, partner networks were also identified as an important factor for value creation. 
These were identified as crucial for value creation in the field of IoT. It was found that 
companies rely on partners for competence, experience and outsourcing of parts of the solution. 
It has been shown that the rents an organization can create are dependent on their position in the 
network structure of other firms (Gulati, Nohria & Zaheer, 2000). Partner network can also affect 
value creation in terms of achieving lock-in or lock-out effects and the sharing and acquiring of 
knowledge. It was identified that firms today display their partner networks as a sign of strength 
and attractiveness, which could be connected to the value creating properties of network 
positions. Also, as organizations are forced to expand from their core business to stay relevant, 
partners are used to learn from others in new areas of business. It was also found that companies 
are new to the area of IoT, therefore experience and information of best practices are sought after 
from partnerships, as well as an understanding of the IoT ecosystem. 
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These value creation drivers have been identified in the companies work within applications of 
smart cities, smart office and smart industry. These trends have also been widely discussed 
during the attended events and conferences, and mentioned in the literature (Khan, et al., 2013; 
Gubbi, Buyya, Marusic & Palaniswami, 2013; Mulani & Pingle, 2016). The trend of smart cities 
is also connected to the trend identified in smart care, to achieve a smarter and better functioning 
society. Both these trends are dependent on massive numbers of connections to bring the benefits 
envisioned. In order to realize these visions, more research has to be made in the area of IoT, and 
its value creating opportunities. 

5.3. Model for Value Creation in IoT for MNOs 
In Figure 3 the primary value drivers in IoT for MNOs identified during the data analysis are 
depicted. Value in this case is defined as the created value from the perspective of the MNO. 
However, the value drivers are identified from customer needs, therefore based on creating value 
by fulfilling these needs and in turn also creating value for the customer. The primary value 
drivers identified, Global coverage, Partner networks, Best practice and Proof of concept are 
discussed below. We suggest that these are the primary value drivers in IoT for MNOs based on 
the research in this study. 
 

 
Figure 3. Value Creation Model in IoT for MNOs 

Global Coverage 
Global connectivity was one of the main customer needs identified during this case study and 
Global coverage became one of the primary value drivers in the model for value creation. As 
discussed earlier all companies but one were active globally and in need of global coverage. The 
MNOs have to provide their customer with global coverage in order to fulfill this important need 
for their customers. The customers expressed not wanting to have different MNOs around the 
world but would rather have one that could provide coverage wherever they need. Therefore, 
establishing roaming contracts with other MNOs is a crucial factor for them to be able to succeed 
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globally. Also, concerning NB-IoT, this could lead to a spread of the technology and increased 
adoption rate. Therefore, to be active globally will not only create value for their customers but 
also for the MNOs themselves by increasing the potential NB-IoT user base and spread of the 
technology. Furthermore, if adoption increases and numbers of users, the hardware cost could 
decrease as a consequence of mass production, which will also contribute to greater adoption.  

Partner Network 
During data collection it was identified that all but one company are still in the research phase 
when it comes to the technology NB-IoT. They expressed a need of bringing in more knowledge 
in the area to the company and they were open to partnership and partner networks. The 
customers are in need of more competence and expertise, reflecting the identification of partner 
networks as a primary value driver for value creation in IoT for MNOs. The MNOs need to 
create a base for partner networks to be able to deliver what their customers want. They need to 
form partnerships and cooperate with companies complementing their offerings to be able to 
offer a complete solution. As Gulati, Nohria and Zaheer (2000) stated, a source for value 
creation is strategic alliances or networks. This to create competitive advantages and be able to 
lock in customers and lock out competitors and by so building a value creating business. Also, 
since companies have limited resources competitors can be locked out from partner networks 
thus losing the sharing of experience, knowledge and capabilities. The importance of partner 
network was also identified during the events and conferences attended, such as the increasing 
importance of partners and how you can benefit from partnerships by gaining competence in new 
business areas. Furthermore, a partner network for NB-IoT including hardware dealers, platform 
provider, embedded software and application developers could be beneficial to be able to deliver 
a complete, functioning product to MNO’s customers. 

Best Practice 
The value creating potential of MNOs is highly influenced by their number of customers. During 
the data analysis a trend was identified of “IoT-champions”. These employees, identified as IoT-
champions, were considerably further ahead than the rest of the company in realizing the benefits 
of IoT, and therefore trying to push the rest of the company into adopting IoT in their business. 
The IoT-champions were having difficulties in aligning their interests with the rest of the 
company. In order for IoT to be adopted by the company the management team and the board of 
directors have to share a common vision with the IoT-champions driving the IoT initiative. The 
MNOs have the potential to influence the decision makers by making best practice information 
available to customers and interested parties. By making information of past successful 
implementations of IoT available it can be used to demonstrate the potential of IoT. With the 
vast experience of helping large organizations with the implementation of IoT the MNOs have 
valuable information from past experiences in how IoT can be used for cost-savings, to create 
new revenue streams and how others have redesigned their business models or received high 
rates of return on investments. Moreover, because of the diversity of the MNOs customers in 
terms of industries and verticals, the MNOs in many cases have experience of implementing IoT 
in similar applications or scenarios of other potential customers, and can use the information to 
display the benefits of IoT to skeptical customers. By making best practice information available 
the lead-time of sales could also be reduced by giving the IoT-champions driving the initiatives 
more material on the potential of IoT. By reducing the lead-time of sales, further value could be 
created by lowering the transaction costs (Williamson, 1975). Furthermore, the value creating 
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potential could be increased by distributing the material to companies who are novel to IoT by 
positioning themselves more closely to the company in question than competing firms (Gulati, 
Noharia & Zaheer, 2000). 

Proof of Concept  
Another value driver identified during data analysis was that of lowering the threshold of 
customer companies wishing to perform a proof of concept project together with the MNO. The 
early adopters of IoT at the case companies had troubles acquiring budgets to test the 
technology. If the threshold of performing proof of concept projects was to be lowered, more 
firms could test the technology and experience first hand the benefits a full-scale implementation 
could bring. This in turn could solve the problem of the companies needing more proof before 
investment, and an attitude of “seeing is believing” to convince others at the companies to adopt 
the technology. Furthermore, the IoT-champions at the companies expressed a need for maturity 
in the area. They needed to perform more IoT related projects to gain experience in the new area. 
Allowing them to easier perform small-scale projects could give them the material needed to 
convince top management of full-scale adoption. This in turn could create value by establishing a 
lock-in effect with the companies (Amit & Zott, 2001) and positioning them more strategically in 
the network structure of competing firms (Gulati, 1988). It has also been shown that transaction 
costs of transactions with established customers are lower than with new customers (Dyer, 
1997). In order to make it as easy as possible for interested customers to perform proof of 
concept projects the cost should be discounted for the connectivity, but also a platform should be 
delivered as a complementary to manage the connections and collected data. By delivering 
connectivity and the enabling platform together, the value delivered to the customer can be 
maximized while furthering the lock-in effect by allowing customers to learn to navigate the 
platform and using it to design their initial IoT projects. Thus creating a switching cost of having 
to learn a new system and redesigning the design of the proof of concept project if switching to a 
competitor. 

The Differences Between Value Creation in IoT and E-businesses 
There are notable similarities between the model “Sources of value creation in e-business” 
suggested by Amit and Zott (2001) and the proposed Value Creation Model in IoT for MNOs. 
For example, as discussed above, the value creating potential of lock-in effect was identified in 
both studies, as well as the value of complementarities and network externalities. However, the 
Value Creation Model in IoT for MNOs is specifically designed for value creation within IoT, 
even though largely connected to creating value through e-business and new, innovative business 
models. Consequently, both models can be used for applications within IoT and complement 
each other.  
 
However, some of the findings in this study was not discussed in the study by Amit and Zott 
(2001) and could be specific to the area of IoT. These were, for example, the importance of 
lowering the threshold of trials and proof of concept projects to give IoT-champions the 
possibility of gaining traction within the organization with work related to IoT on a restricted 
budget, while offering them a chance to gain maturity, knowledge and experience in the area of 
managing IoT projects. Moreover, the importance of providing best practice information for 
value creation was identified to help companies reach a common vision within IoT in order to 
more quickly advance their developments within the area. The importance of a common vision 
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for value creation in e-business was not discussed by Amit and Zott (2001) but could be because 
of the maturity of the Internet and e-businesses at the time of research and publication, 
contrasted to the novelty of the area of IoT in business today. 
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6 CONCLUSION 

This chapter summarizes the main findings of the study and answers the research questions, as 
well as describes the managerial implication this study presents to MNOs, and the 
recommendations for future research in the area of IoT. 

6.1. Main Findings 
The rapid rise of IoT and the technological advancements in communication technologies, 
enabling new use cases with connected products are creating new opportunities for value 
creation. This study aims to contribute to the theory of value creation, especially in the rather 
unexplored domain of IoT. Specifically this study aims to create a value creation model in IoT 
from the perspective of MNOs. By collecting data from both personal observations at eight 
events and conferences, and from qualitative interviews at five international case companies a 
cross-case analysis was made to identify patterns of customer needs and potential sources of 
value creation. This cross-case analysis lead to the formulation of the Value Creation Model in 
IoT for MNOs and its four primary value creation drivers, namely Global coverage, Partner 
network, Best practice and Proof of concept. 
 
With this study, the authors wish to bridge the gap in literature concerning value creation, 
strategic management and IoT, where there is a lack of scientific material crossing the subjects. 
With the use of our specific data set, as well as past literature in strategic management and value 
creation, this study shines new light on an unexplored area of value creation, which could not be 
explained using past literature. The Value Creation Model in IoT for MNOs wishes to expand 
the respective areas to overlap one another to form an integrated view of value creation within 
the field of IoT, with the MNO at the center and a customer focus of multinational companies 
wishing to implement IoT technologies into their business.  
 
This study acts as a first step in better understanding the value creating potential of IoT for 
MNOs and businesses. The initial research questions posed at the beginning of this study that 
have driven the research were “What are the main customer needs in IoT for NB-IoT 
customers?” and “What are the primary value creation drivers for MNOs in IoT?”. During the 
study, the main customer needs for NB-IoT were identified as global connectivity, mass 
connection, low cost and support with knowledge and competence. To answer the second 
research question the Value Creation Model in IoT for MNOs was formulated to visualize the 
results from the data analysis. 
 
Furthermore, a trend of IoT-champions at the companies was identified in the data analysis. 
These employees demonstrated passion and drive to advance the companies IoT development 
and should be given resources if the companies wish to implement IoT. These employees had 
generally more knowledge in the area of IoT than the rest of the company and were visionaries in 
the area of business model innovation as a result of implementing IoT. Furthermore, these 
employees all described a problem of top management not adapting to market changes and their 
unwillingness to innovate the business model. To further the development of IoT, the IoT-
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champions should be given the opportunity to inform the rest of the company of their ideas and 
visions. 

6.2. Managerial Implications 
From the Value Creation Model in IoT for MNOs it can be identified that MNOs should focus on 
the described primary value creation drivers to maximize value creation in IoT. MNOs should 
primarily focus on acquiring global NB-IoT coverage, as was identified as a main customer need 
during the study. In order to succeed in this task, NB-IoT should be deployed in all networks, 
and resources should be allocated to contract roaming agreements with other MNOs to achieve 
NB-IoT coverage globally. This requires that multiple MNOs deploy NB-IoT in their networks, 
and leading MNOs should therefore try to advance the standardization and knowledge of NB-IoT 
in Mobile Network institutions such as 3GPP and GSM Association. However, this could prove 
to be a challenge since MNOs often have decentralized operations in different markets with local 
regulations. In order to achieve a truly global coverage and mobility, the world leading MNOs 
would all have to agree to invest in NB-IoT, instead of, or in combination with, other 
technologies. Thereafter roaming agreements will have to be contracted to allow for mobility and 
to give MNOs the ability to offer their customers coverage where their networks do not reach. 
 
Further, MNOs should widen their partner networks to have different partners in all areas of IoT 
and the implementation of IoT businesses. The customers of IoT have a great need of 
competence and expertise in all areas of the business model and implementation of IoT 
technology. If MNOs can acquire a vast and competent partner network, it can greatly influence 
the competitive advantage of the firms to maximize the value creating potential. From these 
networks, best practice information can be gathered, such as proven models and processes for the 
implementation of IoT or innovative business models. MNOs should also focus on collecting 
data on past customer experiences following implementation, such as return on investments and 
achieved cost savings, to complement the visions of IoT-champions with hard facts. 
 
Furthermore, MNOs should design an attractive proof of concept offering with a low initial 
threshold such that new, interested customers can easily test NB-IoT prior to a full-scale 
investment. By lowering the initial threshold, new customers can test the technology without a 
large upfront investment and increase their chances of more quickly adopting IoT in their 
business.  
 
More generally, MNOs should also work more closely with their customers to better understand 
their needs to more fittingly design their business model. By better identifying customer needs, 
or the changes of customer needs in changing markets, the business model can be adapted to stay 
relevant and profitable. 

6.3. Recommendation for Telenor Connexion  
Since Telenor Connexion is a global MNO focusing soley on IoT with already established 
networks they are in a better position than other MNOs. Using this position to their advantage, 
they should focus on becoming the first MNO to offer global coverage for NB-IoT. This can be 
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achieved by creating roaming agreements where Telenor do not have networks themselves. This 
could lead to early adopters choosing them as their MNO in IoT and provide first-mover 
advantage.  
 
Also, since Telenor Connexion are a market leader in IoT and have a lot of experience and 
partners in this area they should use these partners combined with experiences of past customers 
to create best practice information to supply to interested parties to further the Telenor 
Connexion brand, deliver material to IoT-champions, and to attract new customers. 
 
Telenor Connexion are already specialists in IoT and have developed a platform, which gives 
them an advantage in providing their customers with a proof of concept offer and easily have 
them perform their first NB-IoT projects. This in turn can create a lock-in effect for customers, 
which is an important factor for value creation. 

6.4. Future Work 
Because of the novelty of the field of IoT in scientific research, more research will have to be 
conducted to better understand the landscape and ecosystem of the potential of connected 
devices. This study has merely focused on the value creating potential of IoT, and more 
specifically NB-IoT as one of the technologies used for IoT applications. Further, research 
should be made to better understand the implications on strategic management, innovation, 
customer needs and the changing of markets as a result of IoT. Other studies should also research 
the value creating potential of IoT implementers as a complementary perspective to that of 
MNOs researched in this study. We offer the Value Creation Model for MNOs in IoT as a unit of 
analysis for future research in this topic to better understand the value creating potential of IoT 
and the strategic implications it might have on other industries and markets. 
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APPENDIX I – INTERVIEW GUIDE 

 
Prior to the interviews the interview guide was sent to the interviewees. Also, the interviewees 
were informed that they and the company they represented would be anonymous during 
publication, and asked if they agreed to the interview being recorded for later transcription.  
 
Introduction 
What is your role in the company?  
 
Innovation 
How is innovation described at (company name)? 
Do you have an innovation strategy? 
Would you describe your company as a “frontrunner” or “follower”?  
 
Internet of Things 
What benefits have you gained from IoT? 
Do you have IoT related goals? 
What are your biggest problems in realizing your IoT goals? 
Do you use IoT for external or internal reasons? 

• If external: Who is your customers? What do you provide them through IoT? What are 
their problems and needs regarding IoT? 

Are you using IoT locally or globally? In which markets? 
 
Technical aspects 
What connected products do you already have in use? 
Which IoT technologies are you currently using? 
Are you focusing on one technology or multiple? 
Which have you discarded and why? 
 
NB-IoT 
How was your NB-IoT initiative started? 
Do you consider NB-IoT as a “technology push” or “market pull” for your company? 
What are you going to use NB-IoT for? 
What problems are you expecting to solve by using NB-IoT? 
How do you expect the implementation of NB-IoT technologies to create value for your 
company? 

• If external: How do you expect the implementation of NB-IoT technologies to create 
value for your customers? 

What business opportunities/use cases are enabled by NB-IoT which were not viable before with 
traditional cellular technologies? 
In which markets are you planning to use NB-IoT? 
 
IT-Management 
Are you using any cloud services? 
What problems do you solve by using cloud services?  
Do you work with “Big Data”? 
What do you (plan to) use your collected data for? 
Do you (plan to) visualize your data? Internally/externally? 
Do you have the internal competencies to develop and manage your own data storage, platform, 
service and applications? 
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Business model 
What does your telecom operator do for you today? 
What do you wish your mobile operator to provide for your company in the future? 
What is important for you when choosing provider of these services? 
How do you wish to pay for the offerings? 
How much are you expecting the NB-IoT device cost to be?  
How much are you expecting the data cost to be per NB-IoT device? 
How many units are you planning to connect with NB-IoT? 
 
Process 
What steps have you taken towards implementing NB-IoT? 
What steps do you have in front of you? 
When are you planning to implement NB-IoT in your products or services? 
Which parts of the process and solution do you have internal competences to perform by 
yourself? 
Which parts of the process and solution are you planning to outsource or do by partnership? 
 
Value Creation 
What do you think the key elements of value creation in IoT are? 
Are they similar or different from value creation in other areas of your business? 
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D
igitalization

C
reativity and 

user experience 
is im

portant for 
custom

er to 
realize the 
value of IoT

D
igitalisation, 

IoT, connected 
devices. M

esh 
technologies

S
om

etim
es 

com
panies are 

faster than the 
m

aturity of 
custom

ers

Telenor and 
Tele2 are 

together driving 
the 5G

 
deploym

ent in 
S

w
eden

P
eople are 

going to use 
headphones 
24/7 in the 

future, should 
be able to 

m
easure body 
stats for e-

health purposes

Those w
ho can 

create 
innovation and 

continous 
developm

ent 
achieve long-
term

 sucess

R
un fast - 

becom
e leader

Technology 
brings new

 
innovations but 

som
etim

es 
there is a lack 
of reason for 

the 
im

plem
entation

Internet of Things
IoT has gone 

from
 sm

all 
devices to large 

m
achinery

The IoT m
arket 

is supposed to 
grow

 30%
 each 

year the com
ing 

3-4 years

W
earables, 

trackers, 
security, 
headphones,  
m

obile paym
ent 

(sam
sung 

sm
artw

atch)

Internet of 
E

verything, 4 
devices per 

person by 2020. 
U

rbanization 
requires m

ore 
infrastructure. 
S

m
art cities - 

Technology is 
going to m

ake 
cities m

ore 
sustainable

U
sing IoT to 
m

ove into 
product-as-a-

service to profit 
from

 entire life 
cycle 

D
igital paradox 
- IT m

akes it 
faster and m

ore 
efficient but less 

personal

C
onnected cars 
for security, 
C

onnected 
sm

artphones for 
com

m
unication 

and sharing of 
m

edia, 
C

onnected 
devices for 

industrial sector 
(headsets, 
m

ilitary, etc)

W
ith help from

 
iot go from

 
traditional 
product to 

product-as-a-
service

APPENDIX II – KEY FINDINGS: EVENTS & 
CONFERENCES 
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P
reventative 

m
aintanance 

A
s open as 

possible, open 
standards. K

ey 
success in IoT - 

O
pen 

standards, 
interoperability, 
virtualization, 
autom

ation, 
apps, privacy, 

security, 
identity, big 
data and 
analytics

D
igitalised 

m
ines through 
IoT are the 

m
ost efficient 

m
ines in the 

w
orld, even w

ith 
the low

est 
percentage of 

ore

A
re w

e com
ing 

closer to the 
custom

er or 
not?

IoT Is an enabler

R
ough, Live 

video

Technical aspects
S

hared 
infrastructure is 
becom

ing m
ore 

popular

S
till bluetooth, 

3g and 4g. 
N

FM
I (near field 

m
agnetic 

induction) for 
earbuds

Focus on 
W

LA
N

, W
IFI for 

industry and 
production 
applications

O
ffline sharing, 

m
esh netw

orks, 
no need for 
internet or 

m
obile 

connection

W
ith service, 

products can be 
held m

ore up-
to-date 

technologically 
w

ith softw
are 

updates

N
B

-IoT
P

ositioning
N

B
-IoT in 

E
uropa, LTE

-M
 

in U
S

A

no focus on N
B

-
IoT. M

ost did 
not know

 of it 
except Y

epzon 
(G

P
S

-trackers)

-
-

-

S
m

art m
etering, 

safety

IT-M
anagem

ent
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C
loud, A

I, 
M

achine 
learning trends

N
o focus on IT 
or IoT, m

ore 
focus on 

m
arketing and 

social m
edia

3rd party 
platform

 cloud 
based. 

M
icrosoft A

zure 
IoT 

S
uite/E

vigilant 
(A

llied telesis 
softw

are) 
analyxzes and 

visualizes

Focus on 
cloudification. 

H
ow

 third party 
com

panies can 
help w

ith the 
collection and 

analysis of data

N
o focus on 

cloud, etc, since 
the technology 
is used for 
offline sharing

W
hat new

 
system

s and 
capabilities are 
needed? H

ow
 

to m
anage data 

ow
nership, 

privacy and 
security?

B
usiness m

odel
im

portance of 
partners

im
portance of 
partners

Focus on 
products, not on 

services

C
om

plex 
ecosystem

, 
partners are 
necessary

From
 product to 

product-as-a-
service

In the digital 
w

orld w
e need 

to be aw
are of 

our im
age. 

Inform
ation of 

oneself is 
everyw

here and 
spreads

Investm
ents

B
uild deeper 
custom

er 
relationships, 
The first B

M
 is 

often focused 
on cost savings 

but can be 
expanded

M
ore and m

ore 
com

panies are 
becom

ing 
com

petitors

Focus on 
security, 

partners, agility 
and custom

er 
experience

Inte sälja 
ventilationsaggr

egat utan 
istället "ren luft"

P
artners 

im
portant, those 

w
ho can 

collaborate w
ith 

others w
ill find 

solutions far 
beyond their 
ow

n capacity

B
y selling 

licenses for 
softw

are, for 
selling chipsets 

for 
sm

artphones, 
for sharing data 

w
ith telecom

 
operators

The new
 

business m
odel 

requires a shift 
in m

indset and 
a business 

transform
ation

Process
Telecom

 needs 
to challenge old 

m
odels and 
think new

-
P

ilot, go out and 
test, you w

ill 
learn a lot

Trying to create 
a partner eco-
system

S
hift in m

indset, 
put strategy in 

lead not 
technology, 

crossfunctional 
team

s
S

tart sm
all and 

transform
 

gradually, get 
started

Value C
reation
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O
perators w

ill 
have a grow

th 
of 3-4%

 the 
com

ing years 
as a result of 

IoT

Increm
ental 

innovation
H

itachi - Train 
as a S

ervice
P

artnerships 
and long 

service leasing

Through 
partnerships 
and licensing 

fees

V
alue is 

delivered by 
providing 

solutions to 
custom

er 
needs, E

asier to 
sign new

 
custom

er by 
low

ering the 
initial threshold. 
P

ricing can be 
better tailored to 

custom
ers
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K
ey findings custom

ers
C

ase 1
C

ase 2
C

ase 3
C

ase 4
C

ase 5
Innovation

H
ow

 is innovation 
described at (com

pany 
nam

e)?
N

ot defined 
Personally - 
som

ething 
disruptive

Som
ething that 

delivers value to 
the custom

er, 
advanced and 
eligiable for 

patent

N
ew

 technical 
solutions, but 
needs to be 
redefined to 

incorporate the 
business m

odel

N
o definition

N
o definition

D
on't know

-

N
o strict definition, 

Innovation is w
ho 

w
e are. Adapt to 

new
 custom

ers 
and products 
continuesly

N
o definition, 

but a part of 
their 

developm
ent 

process

D
o you have an 

innovation strategy?

N
ot defined, 

Iterative w
ork, 

Skunk w
ork, 

Allow
ing culture, 

but needs to be 
centralized

Yes and no, 
alw

ays a part of 
the daily w

ork, 
but overall 
innovation 
strategy is 

being 
developed 

curently

N
ot defined

Yes, a process 
to go through 

new
 innovation 

projects and a 
process to test 
new

 innovations

W
e are not 

innovators, w
e 

connect existing 
solutions to 
custom

ers

-

Innovation 
w

eek, 
innovation 
departm

ent

-

In IT, tw
o parts; 

C
onnected car and 
to be innovate 

internally

Yes and no. N
o 

clear strategy, 
but a w

ish to be 
w

orld leading

W
ould you describe your 

com
pany as a 

frontrunner or follow
er?

Frontrunner 
Frontrunner 

C
am

eras - 
frontrunner, 

D
igitalization - 

follow
er

Follow
er, react 

to m
arket trends 

and im
itate 

com
petition. Try 

to m
ake the 

sam
e but better

Both
Both

Frontrunner
-

Front-runner
Frontrunner

Internet of Things

W
hat benefits have you 

gained from
 IoT?

Allow
s the 

custom
er to know

 
w

hat the product 
is doing

1. positioning 2. 
sell m

ore 3. 
new

 revenue 
stream

s, 4. 
autom

atize 
industry

Broader user 
base, an 

opportunity for 
non-proffesional 
to becom

e m
ore 

com
petent 

N
ot yet.

N
ot directly for us, 

but for our 
custom

ers

Sm
art office, 
care, 

positioning, 
industry, cost 
saving rather 
then m

aking 
m

oney

Service good 
exam

ple, selling 
m

ore cars and 
enables new

 
services

Should create 
m

ore value from
 

IoT

M
obility, safety, 

give tim
e back to 

custom
ers, new

 
solutions to 
custom

ers

Sm
art parking, 

selling sensors 
and system

s

D
o you have IoT related 

goals?

Yes, but no clear 
num

bers. Increase 
e-com

m
erce and 

digital m
anuals

To have all 
products 
connected

Broader and 
m

ore lojal 
custom

er base, 
stickeness, 

frequent 
com

m
unication 

w
ith custom

ers

W
ant to m

ake 
our products 
achieve m

ore 
together than by 

them
selves. 

And that our 
custom

ers 
achieve m

ore 
together than by 

them
selves. 

Product Insight 
- O

ptim
ize 

product 
developm

ent for 
custom

er 
behaviour. 
C

reate new
 

services, after 
sales services.

N
o, only the 

num
ber of project 

in our portfolio, 
but that is directly 
influenced by our 

custom
ers

-

G
ive tim

e back 
to the custom

er, 
zero traffic 

deaths by new
 

car car, 1 
m

illion 
eletricfied cars 

Industry 4.0, 
connect the 

m
anufacturing 

plant, Sw
itch old 

com
m

unication 
devices to m

obile 
phones and m

ore 
digital solutions, 
D

eliver platform
 

and not only 
connectivity to test 

cars

G
ive back tim

e to 
the driver and no 
casualties. If you 
talk to connected 

cars, they probably 
have m

any IoT 
goals

N
o defined IoT 

goals

APPENDIX III – KEY FINDINGS: CUSTOMERS 
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W
hat are your biggest 

problem
s in realizing 

your IoT goals?
O

rganization

Internal product 
developm

ent, 
lack of 

standarization 
for connectivity, 

rough 
envirom

ent for 
products

B
iggest problem

 
internally, 

finansially and 
dare to risk

The technology 
is not there yet 

(too large 
data/battery 

pow
er). S

ecurity 
has to be 

im
plem

ented. 
There is no 

organizational 
departm

ent to 
handle IoT and 
services yet, it 

has never been 
done before. 

S
ecurity, integrity, 

and rationalizing 
around replacing 
m

anual labour in 
som

e extent

Link solutions, 
specific 
system

s
C

om
petence

D
isplay the 

benefits from
 IoT 

internally. 
R

eorganize the 
organization, m

ore 
agile.

Long lead tim
e in a 

large organization. 
K

eep agility. Focus 
m

ore on 
com

petence (sm
all 

team
s) than the 

organization

-

D
o you use IoT for 

external or internal 
reasons?

B
oth

B
oth 

B
oth, m

ostly 
external

B
oth

-
B

oth
B

oth
Internally

Internally
-

- W
ho is your custom

ers?
D

ealers and rental 
services

-
B

usinesses and 
private

-
-

C
onnected 

production 
units, digital 

services and it 
system

s, B
I

O
ur ow

n 
em

ployees

E
m

ployees and 
perhaps attendees 

at events
-

- W
hat do you provide 

them
 through IoT?

K
now

ledge and 
control

Trusted advisor 
through data, 
support based 
on data and 

facts

P
rovide them

 
w

ith services
-

W
e are 

speaking 
partner, 

integration

Tim
e, 

investm
ent, 

security, 

Flexibility and 
m

obility
B

etter w
orkplace

-

- W
hat are their problem

s 
and needs regarding 
IoT?

S
pare parts, how

 
and w

here

P
ersonilze their 

problem
s and 

provide them
 

best solution

-

D
ecision 

m
aking support 
(w

hat am
 I 

seeing/reading/
m

easuring), 
They are 

interested in 
seeing the 

status of one's 
product. O

ut 
products need 
to be calibrated 

every other 
year. 

C
ontinuous 
dialogue. 

-
-

N
eed to be able to 

w
ork from

 
anyw

here, global 
com

pany

ex. Find parking, 
have clean office 

spaces
-

A
re you using IoT locally 

or globally? In w
hich 

m
arkets?

G
lobally, 100 
m

arkets

G
lobally, but 

focus on U
S

 
and E

U
G

lobally

D
eveloped 

countries 
(E

uropean part 
of E

M
E

A
, U

S
A

, 
part of A

sia)

-
S

candinavia 
and balticum

G
lobally

G
lobally

G
lobally

G
lobally

Technical aspects
W

hat connected products 
do you already have in 
use?

(S
ensitive 

inform
ation) 

(S
ensitive 

inform
ation) 

A
ll our products 

are connected 
to w

ifi

W
i-Fi and 

bluetooth 
connected 
products

S
m

art care, sm
art 

parking, sm
art 

office

P
ositioning, 

elderly care 

C
ars, facility, 

everything is 
connected

-
V

ery early still. A
t 

m
anufacturing 

plants

P
arking spaces 

and toll houses

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

 63 

 
   

 
 

W
hich IoT technologies 

are you currently using?
868 lem

on beat, 
bluetooth, 2g, 3g

own protocol 
wifi for 

com
unication,

2g och tiff, 
bluetooth, 3g

Bluetooth and 
wifi

Bluetooth and 
W

i-Fi

3G
, Lum

en radio, 
W

iFi, Bluetooth, 
Z-W

ave

RFID, cam
era, 

bluetooth, wifi, 
m

agnetic 
sensor

Radio, W
ifi, 4g, 

3g
-

RFID, W
i-Fi, 

Bluetooth
DSRC, cam

era, 
2G

/3G

Are you focusing on one 
technology or m

ultiple?
M

ultiple
M

ultiple
Testing global 

SIM
, iterested in 
NB-IoT

Testing LTE 
gateway, 

M
ultiple

M
ultiple

M
ultiple

-
M

ultiple, trail and 
error phase, 

M
ultiple

W
hich have you 

discarded and why?
None (Lora)

None, but we 
focus on 

standarization 
protocols

Standard SIM
O

pen for all
No, we are open 

to all
No, it's form

 
case to case

Don't know
-

No, we are open 
m

inded
No

NB-IoT

How was your NB-IoT 
initiative started?

Student project

Don't know, 
alternative for 
5g, telecom

 
operators, 

conferences

Not started yet, 
introduced by T.

C and felt 
interested

Pass - Another 
part of R&D. I 
know they look 

at 4G
.

It's not
From

 Telenor 
Connexion

Don't know
Experiences from

 
work at Telenor 

Connexion

Innovation initiatve, 
IT-initiative

Telenor 
Connexion / 

3G
PP

Do you consider NB-IoT 
as a technology push or 
m

arket pull for your 
com

pany?

M
arket pull

Technology 
push

M
arket pull

-
Technology push

Technology 
push

Technology 
push

Technology push

Both, Technology 
push to get the 

effect we want, but 
later hope for 

m
arket pull

M
arket pull

W
hat are you going to 

use NB-IoT for?
Services, Control, 
Knowledge about 
where and what

W
ide areas, 

replace 2g, 
positioning, 

transport

M
easuring 

instrum
ent

-
O

utdoor 
applications

Sensors with 
long batterylife, 

Don't know
Connecting 

m
anufacturing 

plant and offices
-

Sm
art parking

W
hat problem

s are you 
expecting to solve by 
using NB-IoT?

- 
-

The custom
er 

does not need 
to bring the 

gateway, m
ore 

cost efficient 

-
-

-
-

Raise the level of 
data one m

ore step
-

-

How do you expect the 
im

plem
entation of NB-IoT 

technologies to create 
value for your com

pany?

Deliver requested 
services

-
-

-
-

-

Find new 
opportunities by 
connecting the 

global data

O
ptim

ize offerings, 
im

proved office 
space usage, save 
m

oney to reinvest

-

If external: - How do you 
expect the 
im

plem
entation of NB-IoT 

technologies to create 
value for your 
custom

ers?

Deliver requested 
services

-

Easier for the 
custom

er to 
handle data and 

analys

-
-

Q
uality of 

service, 
-

-
-

-

W
hat business 

opportunities/use cases 
are enabled by NB-IoT 
which were not viable 
before with traditional 
cellular technologies?

Connecting a 
broad range of 

products

Don't know, 
m

aybe cost 
savings

To be able to 
connect not 

only the m
ost 

expensive 
product but also 

the cheaper 
ones

-
None, it's only a 
new alternative

None yet, on it's 
way. 

Don't know
The sim

card will be 
m

ore com
plex, new 

opportunities

In lim
ited spaces, 

m
anufacturing and 

offices

Yes, the only 
viable 

technology 
because of 

contraints on 
battery tim

e
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In w
hich m

arkets are you 
planning to use N

B
-IoT?

6 m
ain m

arkets, 
S

w
e, G

er, U
K

, 
Fra, H

ol, U
S

 (w
ork 

in 100 countries)

G
lobally

A
ll

-
-

-
G

lobally
G

lobally
G

lobally, "anyplace 
by anyone"

G
lobally

IT-M
anagem

ent

A
re you using any cloud 

services?
Y

es, prim
arily 

A
m

azon A
W

S

Y
es, backend 
cloud, open 
platform

s, 
am

azon avs, 
jasper 2g, 

m
icrosoft azure 

internally

O
nly for storage

A
m

azon and 
A

zure
Y

es
Y

es, w
e are 

selling those
M

any, our ow
n, 

A
zure, A

V
S

O
ur ow

n, V
ideo 

conference 
services,etc

Y
es, a lot, our ow

n 
and hybrid cloud, 

M
icrosoft and 
A

m
azon

A
 little

W
hat problem

s do you 
solve by using cloud 
services?

S
ervice solutions, 
data storage, 

facilitate 
connections

Tim
e to m

arket, 
scalability, 
elasticity

S
torage

G
lobal 

presence, 
cheap, effective 
operation, easy 

to handle

-
C

ost savings, 
efficient, fast

A
ccessability, 
sim

plissity, 
flexibility

Flexibility, m
obility

M
ore autom

ation, 
costsavings, 
availability, 
accessable 
inform

ation

S
calability and 

reliability

D
o you w

ork w
ith B

ig 
D

ata?

H
ave D

ata Lake, 
and are fascinated 

by the data, but 
not yet the 

analytics part in 
order

Y
es, ongoing

N
ot yet

N
o, not yet. W

e 
hope to do so in 

the future

N
o, but som

e of 
our custom

er do

W
e have just 

started w
ith 

printer
Y

es
N

ot enough
Y

es
A

 little, and 
planning 
expanding

W
hat do you (plan to) 

use your collected data 
for?

O
ptim

ize product 
developm

ent, 
increase custom

er 
understanding, 

identify new
 

opportunities

D
ata lake, 

ongoing, 
analyzre and 
plan w

hat and 
how

 to use it, 
prim

arly 
internally, soon 
deliver services 

externally

P
rim

arily analys 
how

 the 
custom

er uses 
the products

P
roduct Insight, 
m

ake better 
products. 
C

ustom
er 

usually can't 
say w

hat they 
need until they 

see it. M
ake 

sm
art services, 
predictive 
behaviour. 

D
eep 

learning/A
I

-
A

nalyse data on 
site and send 
im

portant data

C
reate new

 
services, sell to 

other 
com

panies, 
develop/im

prov
e cars

G
ive the data to 

internal 
departm

ents for 
new

 services

D
evelop/im

prove 
cars, sell info to 
other suppliers, 

To give data to 
custom

ers. 
Trends and 

patterns

D
o you (plan to) visualize 

your data? 
Internally/externally?

A
lready visualizing 

internally and 
externally

P
rim

arily 
internally, but 
give advice to 
the custom

er

P
rim

arily 
internally

Y
es, both. The 

custom
ers use 

our products to 
gather the data, 
so they have to 
feel ow

nership 
over their ow

n 
data

-
-

B
oth, prim

arlly 
internally, but 
little externally

Internally
-

B
oth, prim

arily 
to custom

er

D
o you have the internal 

com
petencies to develop 

and m
anage your ow

n 
data storage, platform

, 
service and applications?

Y
es, including 
consultants

Y
es, 11 

developing 
team

, 
com

bination of 
em

ployes and 
consultants 

inhouse

S
om

e, but need 
to expand

N
o, w

e plan to 
hire 

com
petences 

as w
ell as do 

w
ith help by 
partners

Y
es

Y
es

B
oth, w

e have a 
lot of partner, 
w

e have to be 
good 

requriem
ent 

specifier

B
oth, w

e have 
partners and lots of 

internal 
com

petence

B
oth, w

e have the 
com

petens but not 
as m

any people 
that w

e need

-

B
usiness m

odel
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W
hat does your telecom

 
operator do for you 
today?

S
IM

-cards and 
partner in 

innovation projects

Jasper and S
IM

 
for autom

ow
er 

C
ooperation in 
IoT project

Traditional 
telephony, 

connectivity, 
services for 

device 
m

anagem
ent, 

help in 
innovation 

projects

D
eliver 

connectivity
W

A
N

Telephony 
m

obility and 
data m

obility

B
road contracts 

w
ith Telenor and 

A
T&

T. Telephony, 
data and sub-

suppliers

C
lassic 

telecom
services, 

sw
itchboard, 

m
essage, voice, 

video

Traditional 
telephony 

services and 
N

B
-IoT

W
hat do you w

ish your 
m

obile operator to 
provide for your com

pany 
in the future?

N
ot explicitly from

 
the operator, but 

storage, data 
centers and 

services

Longterm
 

standarization 
for data and 

connectivity in 
IoT, telecom

 or 
suplier don't 

know
 

B
est practice, 

experience and 
com

petence

Insights and 
E

xperience. 
B

est practice 
inform

ation. 
P

ro-active, 
com

e to us 
before w

e ask 
for help. A

lso, 
technical 

roadm
ap to 

understand how
 

to design the 
product for now

 
and for future 
technologies

D
eliver 

connectivity
D

eliver 
functionality

G
lobal services

B
est solution for us

G
lobal services, 

the best technocal 
solutions and m

ost 
cost effective

Flexibility, 
choosing 

paym
ent and 

offering 
depending on 

case

W
hat is im

portant for you 
w

hen choosing provider 
of these services?

P
rice, flexibility 

regarding paym
ent 

structure, 
interoperability 
and then m

ore 
than now

, the 
jasper platform

G
lobal 

coverage, 
ecosystem

 w
ith 

com
petence 

and services, 
scalability, 
flexibility

G
ood reputation

P
rice, 

transparency 
and forecast in 

the pricing 
(data/devices). 

D
evice 

m
anagem

ent 
support/service. 
G

ood custom
er 

relationship/sup
port. G

lobal 
presence.

They feel a part of 
the solution, they 

help w
ith 

business 
developm

ent, and 
they supply us 

w
ith new

 solutions 
form

 their partner 
netw

ork

A
 com

bination 
of price, 

coverage and 
roam

ing

D
on't know

D
on't know

-
-

H
ow

 do you w
ish to pay 

for the offerings?
S

easonaly, 
traditional 
structure 

P
er use, volum

e
Traditionally, 

pay for m
odule 

and data traffic

M
ix, flat and 

flexible (per 
device)

Flat fee
B

ulk
D

on't know
D

on't know
B

ased on usage 
P

redictable 
bills, bulk 
savings

H
ow

 m
uch are you 

expecting the N
B

-IoT 
device cost to be?

S
am

e as S
IM

 
A

 couple of 
dollars

5-15 dollar
-

100 S
E

K
A

 couple of 
dollar per chip 

D
on't know

A
s little as 

possible. H
ardw

are 
should be free but 

pay for service

D
on't know

 
10-20 S

E
K

H
ow

 m
uch are you 

expecting the data cost 
to be per N

B
-IoT device?

1 S
E

K
 per active 

m
onth

C
ost for 

com
m

unication 
is not the 

problem
, sam

e 
as w

e have is 
okay, no 
roam

ing 

D
on't know

 yet
-

5S
E

K
/m

onth
R

ather pay for 
service then 

data
-

C
heaper than 

existing solutions
C

heaper than 
existing solutions

-

H
ow

 m
any units are you 

planning to connect w
ith 

N
B

-IoT?

N
o num

ber, but in 
a lot of products

M
illions 

A
ll products

-
Too early to say

N
o idea

D
on't know

Large quantities
-

H
undreds of 
thousands
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Process
W

hat steps have you 
taken tow

ards 
im

plem
enting N

B
-IoT?

-

R
esearch, 

scanning 
m

arket and 
business cases 

R
esearch

-
R

esearch
O

bserver
D

on't know
R

esearch and 
learning

R
esearch, som

e 
sm

all use cases 
are im

plem
ented

P
ilot project

W
hat steps do you have 

in front of you?
-

-
E

verything, 
w

hole 
im

plem
entation

-
-

-
-

-
-

Infrastructure 
needed from

 
operator

W
hen are you planning 

to im
plem

ent N
B

-IoT in 
your products or 
services?

-
-

N
ot defined

-
-

-
-

-
Y

esterday, w
e are 

ready and w
ant 

help from
 telecom

 

A
s soon as 
possible

W
hich parts of the 

process and solution do 
you have internal 
com

petences to perform
 

by yourself?

P
rototype

E
nd to end, 

com
bination of 
internal 

com
petence 

and partners

N
ot defined

-
-

-
-

-
-

-

W
hich parts of the 

process and solution are 
you planning to 
outsource or do by 
partnership?

S
uppliers, 

cooperation w
ith 

innovationsproject, 
netw

orks/chip 
m

odule, m
otors, 

battery 

-
N

ot defined
-

-
-

-

W
e w

ill definitely 
need partners, and 

to learn m
ore 

internally

-
-

Value C
reation

W
hat do you think the 

key elem
ents of value 

creation in IoT are?

"S
eeing is 

believing"

D
elivier value to 

custom
er, 

differentiate

U
nderstand the 
custom

er, 
"seeing is 

believing", dare 
to risk

N
ot too 

expensive, 
reliable 

com
m

unication 
betw

een 
devices, a 

business m
odel 

that can create 
revenues

U
nderstanding 

our custom
ers 

business

To have 
solutions that 

w
orks, 

custom
er has to 

feel safe

C
reate value for 
the custom

ers

Q
uestion old 

m
odels and dare to 

challenge

C
om

patibility, 
price, 

accessability, 
integrity, security

O
pen standards

A
re they sim

ilar or 
different from

 value 
creation in other areas of 
your business?

N
o, but 

prototyping for IoT 
requires m

ore 
resources and 
m

any different 
departm

ents 
involved

D
iffer. IoT does 

not create value 
in itself, but 

creates 
opportunities for 
new

 revenues, 
so it w

ill be an 
initial 

investm
ent from

 
our side, unlike 
new

 products 
that create 

value directly

S
am

e, but new
 

perspective

Fundam
entally 

not, but since 
it's so new

 all 
parts are critical 
and sensitive. 

H
ow

 do w
e 

m
ake m

oney? 
H

as to be 
verified. 

C
am

eras m
ake 

m
oney but w

e 
don't have 
know

ledge 
around IoT

Y
es, before w

e 
only handled IT, 
now

 w
e directly 

inluence the 
custom

er's 
revenue through 

IoT

I don't think so
N

o, custom
er 

needs are focus

Y
es, it's a bigger 
change than it 

other areas of the 
business 

N
o, its generic in 
sim

ilar areas
N

ot different




