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Abstract 
 

The Internet of Things (IoT) refers to the use of sensors, actuators, and data communication 

technology built into physical objects that enable those objects to be tracked, coordinated, or 

controlled across a data network or the Internet. This technology will unlock new revenue 

opportunities in the future, but to fully exploit the potential of IoT technology, thought will have 

to be put into new business models that help to unlock these new opportunities. Currently, the 

research field of IoT business models is still unexplored and little previous work is done to build 

upon. Therefore, this Master’s thesis focuses on how business models for IoT applications 

should be configured. By the use of a mixed model design and by using the business model 

canvas as framework to define business models, this thesis provides an overview of the building 

blocks that constitute an IoT business model and the factors that have to be addressed within 

each building block. Moreover, a ranking of these factors is provided per building block, based 

on their importance. Finally, a tool is designed which presents the relations between different 

building blocks of IoT business models. These results can help companies to decide how to 

configure business models for their future IoT applications. 
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“We’re physical, and so is our environment. Our economy, society and survival aren’t based on ideas or 

information—they’re based on things. Ideas and information are important, but things matter much more. 

Yet today’s information technology is so dependent on data originated by people that our computers know 

more about ideas than things. In the real world, things matter more than ideas.” 

- Kevin Ashton, 2009 - 
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Executive summary 
 

The Internet of Things (IoT) refers to the use of sensors, actuators, and data communication 

technology built into physical objects that enable those objects to be tracked, coordinated, or 

controlled across a data network or the Internet. Its basic idea is that virtually every physical 

thing in this world can also become a computer that is connected to the Internet. This 

technology will unlock new revenue opportunities in the future, but to fully exploit the potential 

of IoT technology, thought will have to be put into new business models that help to unlock 

these new opportunities. Moreover, the research field of IoT business models is still unexplored 

and little previous work is done to build upon.  

 

Therefore, this Master’s thesis focuses on how business models for Internet of Things 

applications should be configured. It therewith aims to both fill the gap in academic literature 

regarding IoT business models and help organizations to find out how IoT business models 

should be given shape. To do so, a sequential exploratory design was used. This means that first 

semi-structured interviews were conducted and second a survey was conducted. The results of 

the interviews served as input for the composition of the survey. Furthermore, the combination 

of the results of both methods together led to one discussion. 

 

The business model canvas (BMC) was used as business model framework to define business 

models. The BMC is a tool for describing, analyzing, and designing business models. It consists of 

nine building blocks that show the logic of how a company intends to make money. Moreover, 

each of the BMC’s building blocks describes factors which can describe how a building block is 

constructed. To validate these factors, interviews were held with experts of 11 different 

companies that offer IoT applications. 

 

Next, based on the validated factors, a survey was conducted. The survey was spread online and 

taken by respondents with IoT experience. After several data preparation steps 72 cases 

remained. The following statistical analyses were performed:  

1. Mean comparisons within each building block in order to rank the factors based on their 

importance. The result of this analysis is presented in Figure 1. 

2. Group comparisons between data grouped by specific characteristics, such as B2B 

versus B2C focused applications and product versus service based IoT applications, in 

order to find significant differences between the groups. This analysis did not lead to 

identifiable different business models, but led to the composition of hypotheses that 

could be investigated in further research. 

3. Correlations between all factors in order to find inter-building block relations. This 

analysis led to the composition of a tool that presents all correlations with factors of the 

building block value proposition.  

Moreover, by combining the results of the survey and the interview, the most important factors 

per building block were validated by either being indicated as important by both research 

methods or being able to explain the difference. This result of this combination is presented in 

Figure 2. 
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Figure 1: Results of the mean comparison analysis 

 

 

In addition, based on the interviews and the survey, the following findings can be enumerated: 

- Value propositions of IoT business models should focus on offering convenience, 

performance and cost reduction. 

- IoT business models should use recurring payment models (i.e. subscription fees and 

usage fees) and asset sales as ways to generate revenue streams.  

- The data generated by IoT applications provides new opportunities. First, the data is not 

yet used to generate additional revenue streams but this will start happening in the near 

future. While doing so, privacy has a high priority and maximizing transparency to 

enhance user trust should be a point of focus. Second, data streams enable quicker and 

more personalized ways of customer relationships. Third, the connection of products 

and the associated data enables products to become services. 

- Capabilities for the digitalization of objects are needed. This impacts the channels, key 

resources, key activities and key partners of IoT business models by the requirement of 

web sales, software and data analysis. These requirements also impact the cost 

structure, as IT costs rise. Moreover, employee capabilities are indicated to be an 

important resource in IoT business models. 

- Partnerships in IoT business models are complex due to several reasons: the need for 

other partners such as data analysts and software builders; customers become partners 

by co-creating in the product development of IoT applications; companies change focus 
to emphasize growing partnerships rather than building internal capabilities. 

Figure 2: The validated most important factors per building block 
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1 Introduction 
 

This thesis describes an exploratory research on business models for Internet of Things. 

Specifically, it pursues the goal of determining how business models should be configured in 

order to successfully offer Internet of Things applications. This chapter first describes the thesis 

motivation in section 1.1. Second, the research goal is presented in section 1.2. In section 1.3, 

the research approach is described. Next, section 1.4 describes the scope of this thesis and 

finally, section 1.5 presents the thesis outline. 

1.1 Motivation 

 
Imagine a world in which physical objects are connected using a network and can interact with 

other objects, systems or people. This general idea is referred to as the Internet of Things (IoT). 

McKinsey Global Institute (2013) defined the Internet of Things as follows: “The Internet of 

Things refers to the use of sensors, actuators, and data communication technology built into 

physical objects that enable those objects to be tracked, coordinated, or controlled across a data 

network or the Internet.” In other words, the Internet of Things concerns the general idea to 

embed sensors to physical objects which enables them to take in information about the 

environment. This information could on its turn be sent and shared via the internet. Apart from 

tracking, coordination and control of the objects itself, objects could also trigger actions or 

initiate processes, based on the information they receive from their environment. 

Internet of Things (IoT) stands on the verge of a big growth. It is indicated that the number of 

connected machines has grown by three times over the past five years (Digitimes, 2013). Today, 

over 10 billion objects in the world are connected to the internet. This number is estimated to 

be 50 billion in 2020 (Cisco, 2013). Moreover, in May 2013 Cisco indicated that the global 

Internet of Things market will generate $14 trillion in profit over the next decade (Bort, 2013). 

Gartner (2013a) predicts that the total global economic added value for the Internet of Things 

will be $1.9 trillion dollars in 2020. At present time, numerous applications using Internet of 

Things technology are already seen in businesses and offered to consumers. Digitimes (2013) 

stated that IoT enables a new revolutionary thinking of how we look at the things we have to 

deal with every day. Moreover, Roberts (2013) argued that sudden change fomented by the 

adoption of IoT technology in the home and office may soon be upon us. As the price of 

connected devices comes down and their performance improves, we may soon reach a tipping 

point that leads to rapid and widespread adoption of IoT technology.  

The Economist Intelligence Unit (2013) stated that the biggest incentive for businesses to move 

ahead with the IoT are arguably the potential financial returns from its “productisation”. In 

other words, for the Internet of Things to be fully adopted by businesses, financial returns are 

key. Therefore, business models and ways to create value for IoT technology are needed. 

Furthermore, on the question how IoT will change the way companies operate, respondents of 

the survey performed by The Economist Intelligence Unit (2013) particularly answered that it 

will unlock new revenue opportunities from existing products and services and that it will 

change existing business models. Moreover, the Economist Intelligence Unit (2013) indicated 
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that fitting sensors to existing products can result in new revenue streams and INEX advisors 

(2013) also stated that old business model frameworks do not apply for the Internet of Things. 

In spite of the thought that along with the introduction of the Internet of Things new revenue 

opportunities will rise and old business models will not be applicable to do so, the question 

what business models will be applicable remains. The Economist Intelligence Unit (2013) stated 

that nobody knows what the winning business models for the Internet of Things are going to be. 

Moreover, literature review found out that little information on suitable business models for 

these applications is currently available.  

 

Concluding, IoT technology will unlock new revenue opportunities. However to fully exploit the 

potential of IoT technology, thought will have to be put into new business models that help to 

unlock these new opportunities. In order to make IoT grow to its full potential, new unknown 

business models are needed. Therefore, this Master’s thesis focuses on mapping how IoT 

business models are configured. It therewith aims to both fill the gap in academic literature 

regarding IoT business models and help organizations to find out how IoT business models 

should be given shape. 

1.2 Research goal 
 

This thesis is meant as an exploratory research in the research field of IoT business models. In 

order to structure this research project, the following research goal was defined.  

Research goal 

To determine how business models for Internet of Things applications should be configured 

 

As is stated before, this Master’s thesis aims to both fill the gap in academic literature regarding 

IoT business models and helps organizations to find out how IoT business models should be 

shaped. The next section describes more in depth how the research goal will be reached. 

1.3 Research approach 
 

The research field of IoT business models is still unexplored and little previous work is done to 

build upon. This implies that no grounded hypotheses can be constructed. Therefore, in this 

Master’s thesis a sequential exploratory design was chosen. The exploratory nature of this 

method (rather than an explanatory method) is useful for exploring relationships when study 

variables are not known (Hanson et al., 2005), which is the case in this study. In such a design, 

qualitative data are collected and analyzed first, followed by quantitative data. Afterwards, the 

inferences of both strands are integrated in one discussion. Furthermore, using two different 

methods increases the construct validity of the method (Greene, 1989), which means that the 

drawn conclusions are stronger. 

The sequential character of the method implies that there are at least two strands of research 

that occur chronologically. Teddlie & Tashakkori (2006) described that the conclusions that are 

made on the basis of the results of the first strand lead to formulation of questions, data 

collection, and data analysis for the next strand. Moreover in sequential mixed designed studies, 

the final conclusions are based on the results of both strands of the study. Figure 3, provided by 

Teddlie & Tashakkori (2006), describes a graphical presentation of a sequential mixed design. 
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Figure 3: Graphical presentation of a Sequential Mixed Model (Teddlie & Tashakkori, 2006) 

The approach of this study is based on the work of Teddlie & Tashakkori (2006) as described 

above, yet it is slightly altered. First, the conceptualization stage in the second strand was not 

needed and thus neglected. Second, the inferential stages are not described within each strand. 

Both strands end with described analyses and results, the inference (i.e. abstract explanations 

and understanding) is jointly described in the meta-inference. Lastly, Tashakkori & Teddlie 

(2003) described that the second strand of the study is conducted either to confirm/disconfirm 

the inferences of the first strand or to provide further explanation for findings from the first 

strand. However, in this thesis the first strand is mainly used to validate the business model 

framework in order to be used in the second strand to collect data on how IoT business models 

are configured. 

Concluding, in this study the exploratory sequential model is designed as follows: 

1. In the conceptualization stage, a literature study is performed to 1) map the literature 

on IoT business models and 2) determine which business model framework can be used 

to distinguish different factors within IoT business models. 

2. In the experiential stage (methodological), semi-structured interviews are composed 

and conducted in order to validate the chosen business model framework for IoT 

business models. 

3. In the experiential stage (analytical), the interview analyses and results are presented. 

The results of this stage are a collection of factors that are present in IoT business 

models. These results will, besides being used in the meta-inference, simultaneously 

serve as input for the second research strand.  

4. In the second experiential stage (methodological), a survey is composed and conducted 

based on the results of the interviews. 

5. In the second experiential stage (analytical), the analyses and the results of the survey 

are presented. The results in this stage will contain which factors of IoT business models 

are considered to be most important in order to successfully offer IoT applications and 

will contain which factors are related to each other.  

6. In the meta-inference, the results of the interview and the survey are combined into one 

discussion. This discussion will describe the abstract explanation and understanding of 

the results combined from the both strands.  
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Figure 4 presents a graphical presentation of the total research approach, including the 

accompanied chapters in which each stage is described.  

 

Figure 4: Graphical presentation of the total research approach 

1.4 Scope  
 

This thesis is performed in cooperation with Deloitte Innovation B.V. in the Netherlands. Since 

2008 Deloitte Innovation B.V. takes promising ideas that are put forward by Deloitte’s staff and 

helps to turn such ideas into marketable propositions. Deloitte Innovation B.V. has special 

interest in disruptive technologies and their impact on businesses, among them the Internet of 

Things.  

Furthermore, several restrictions are drawn: 

- The focus of this study is only on single firm and single application business models 

- Only business models from the perspective of the IoT technology seller are considered. 

Business models from the view of a potential buyer or user of the IoT applied product 

are thus not considered. 

- The scope on what is considered to be an IoT application is clarified in chapter 2. 

1.5 Thesis outline 
 

The remainder of this thesis is structured as indicated by the chapter numbering in Figure 4. 

Chapter 2 will describe the theoretical background of the study. In this chapter, the definition 

and background of IoT technology and application will be explained, furthermore as described 

above, a literature review on IoT business models will be presented. In chapter 3, the 

methodology of as well the qualitative research approach as the quantitative research approach 

will be described. It thus contains the composition and the conduction of both the interviews 

and the survey. Chapter 4 presents the analyses and the results of the interview, while chapter 5 

presents the analyses and the results of the survey. In chapter 6, the results of the interviews 

and the survey are combined into one discussion. Chapter 7 presents a tool that is designed 

based on the survey results. Finally, the thesis is concluded with main conclusions, research 

contribution, limitations and suggestions for further research in chapter 8.  
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2 Theoretical background 
 

This chapter describes the theoretical background for this research project. First, section 2.1 

defines and elaborates on the concept of IoT. Second, section 2.2 defines the concept of business 

model and business model frameworks. Third, section 2.3 elaborates on one of the business 

model frameworks: the business model canvas. 

2.1 The Internet of Things 
 

This section describes what the Internet of Things is. It successively addresses the definition of 

the Internet of Things, the history and future of its emergence, the technology which enables 

these possibilities of the Internet of Things, IoT applications and sectors and IoT business 

models. 

2.1.1 What is the Internet of Things? 

Multiple definitions of the Internet of Things can be found. McKinsey Global Institute (2013) 

defined the Internet of Things as follows: “The Internet of Things refers to the use of sensors, 

actuators, and data communication technology built into physical objects that enable those 

objects to be tracked, coordinated, or controlled across a data network or the Internet.” Further, 

Mattern & Floerkemeier (2010) described that “the Internet of Things represents a vision in 

which the Internet extends into the real world embracing everyday objects: physical items are 

no longer disconnected from the virtual world, but can be controlled remotely and can act as 

physical access points to Internet services.” Atzori, Iera, & Morabito (2010) stated that IoT is ‘‘a 

world where things can automatically communicate to computers and each other providing 

services to the benefit of the human kind”. Moreover, The International Telecommunication 

Union (2005) explained that “The basic idea of the IoT is that virtually every physical thing in 

this world can also become a computer that is connected to the Internet”. Fleisch (2010) added 

that “things do not turn into computers, but they can feature tiny computers”, after which they 

are often called smart things. Concluding, the term Internet of Things represents technologies to 

connect physical objects to the internet and therewith enables the merge of physical world and 

the digital world.  

To elaborate on the purpose of IoT, the following example is considered: a car is fully equipped 

with sensors which are able to indicate the occurrence of an accident and are moreover 

connected to the local hospital. If an accident occurs while driving, it immediately informs the 

local hospital about the whereabouts and the possible injuries of the drive. This all happens 

before the driver can even unbuckle his/her seatbelt. In this case, the time difference between 

the event and the response is brought done to zero, which creates value. 

2.1.2 IoT past, present & future 

Probably the first example of an internet connected device was seen as early as 1990. As recent 

as in this year, John Romkey connected a toaster to the internet being challenged to do so by 

Dan Lynch, in the internet networking show “Interop”. The recentness of this event is 

astonishing. To illustrate: this event took place prior to the introduction of the first webpage in 

1991 (Blum, 2011). Only nine years later, the term “Internet of Things” was used first by Kevin 

Ashton, co-founder of the Auto-ID center at the MIT, as the title of a presentation for Procter & 
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Gamble. In 2002, Kevin Ashton was quoted in Forbes Magazine as saying, “We need an Internet 

for Things, a standardized way for computers to understand the real world” (Mattern & 

Floerkemeier, 2010). Later, in 2005 the term the Internet of Things could already be found in 

book titles1 and in 2008 the first scientific conference was held in this research area (Mattern & 

Floerkemeier, 2010). In 2008 IoT was included by the US National Intelligence Council (NIC) in 

the list of six Disruptive Civil Technologies with potential impacts on US national power. NIC 

foresaw that ‘by 2025 Internet nodes may reside in everyday things – food packages, furniture, 

paper documents, and more (National Intelligence Council, 2008).  

 

Recently, the price and size of IoT technologies are constantly decreasing. Simultaneously, the 

performance and possibilities of these technologies are increasing. Therefore, at present time 

more and more connected devices such as Nest, Hue and Toon2 are offered to consumers. Cisco 

indicated the number of internet connected objects today to be over 10 billion and estimate this 

number to be 50 billion in 2020 (Cisco, 2013b). Anticipating on this, the introduction of IPv6 

allows 3.4 × 1038 IP addresses available for future connected devices, meaning that the IP 

addresses can only run out in theory (WorldPress, 2012). Furthermore, as described in the IoT 

technology roadmap (Figure 5), the application of IoT technology will evolve to the overall 

possibility to monitor and control distant objects in 2020 (WorldPress, 2011). Lastly, as visible 

in Figure 6, Gartner’s hype cycle for Emerging Technologies 2014 (LeHong, Fenn, & Leeb-du 

Toit, 2014) indicated that IoT is currently on the ‘peak of inflated expectations’. 

 

 

Figure 5: Technology roadmap of the Internet of Things (WorldPress, 2011) 

 

                                                             
1  Fleisch, E., Mattern, F.: Das Internet der Dinge. Springer, Heidelberg (2005) &  

    International Telecommunication Union: The Internet of Things. ITU (2005) 

2 Nest:   https://nest.com/  
   Hue:    http://www.meethue.com/en-NL 
   Toon:  http://thuis.eneco.nl/energie-besparen/toon-thermostaat/?gclid=CPq- rt68gL0CFQcewwodz7QAHg 

https://nest.com/
http://www.meethue.com/en-NL


- 7 -  
 

 

Figure 6: Gartner’s hype cycle for Emerging Technologies 2014 (LeHong, Fenn, & Leeb-du Toit, 2014) 

 

2.1.3 From physical object to connected object 

A physical object is turned into a digital object by realizing a connected digital representation of 

a physical object and connecting this digital representation to the object itself. This works as 

follows: 

First, a physical object needs to be able to store a small amount of information to be digitally 

and uniquely recognized as the object it is. This technology is already used since the 

introduction of the barcode by the Association of American Railroad in the late 1960s. The 

information storage can thus be as simple as a barcode or QR code. More advanced and costly 

solutions require chips and sensors built into the object and relevant devices, such as RFID, NFC 

and Bluetooth (Rosemann, 2014). Fleisch (2010) argued that one could question when objects 

are actually smart. For instance, an object could be considered to be already smart, when tagged 

with a visual code such as a bar code or QR code, instead of attaching a small computer to the 

object.   

 

Second, the object requires a digital representation and must be able to communicate with the 

internet to interact. Additionally, the object might have sensors to detect sensible information 

about its environment. These sensors can vary from positioning, heat, pressure and movement 

detectors and so on. Now, the object is linked to its digital part and the object can possibly share 

sensed information with the internet. The digital representation and its attributes are now part 

of the object and a digital thing has risen. 

2.1.4 Types of IoT applications and IoT sectors 

Chui et al. (2010) identified six distinct types of IoT applications in the two broad categories 

information and analytics and automation and control. Figure 7 describes the six different types 

of IoT applications3. As can be seen, the types of applications range from simple tracking 

purposes to complex autonomous systems. 

                                                             
3 For more elaborate descriptions, see: 
http://www.mckinsey.com/insights/high_tech_telecoms_internet/the_internet_of_things  

http://www.mckinsey.com/insights/high_tech_telecoms_internet/the_internet_of_things
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Figure 7: The description of six distinct types of IoT applications (Chui et al., 2010) 

 

Furthermore, various papers described application possibilities of IoT technology in a wide 

range of sectors. For instance, Atzori et al. (2010) explained that IoT applications will be visible 

in both business and domestic fields. Domotics, assisted living, e-health, enhanced learning are 

only a few examples of possible application scenarios in the domestic field. Moreover, Sprenkels 

(2014) described a literature review on IoT applications and presented an overview of the 

number of papers that described IoT applications per sector, which is shown in Figure 8.  

 

 

Figure 8: The number of papers which described possible IoT applications per sector (Sprenkels, 2014) 
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2.1.5 IoT business models literature 

The question which forms the foundation of this thesis is how IoT technology can create value. 

It has been argued that the Internet of Things is changing company processes and consumer 

interactions and even entire business models (Chui et al., 2010). Furthermore it has been stated 

that business models based on today’s largely static information architectures face challenges as 

new ways of creating value arise. Companies that take advantage of the capabilities of IoT 

technology stand to gain against competitors that do not (Chui et al., 2010). Moreover, Mattern 

& Floerkemeier (2010) stated that the real-time interpretation of data from the physical world 

will most likely lead to the introduction of various novel business services and may deliver 

substantial economic and social benefits. In other words, the application of IoT technology 

demands new business models and new ways of value creation. 

Yet, only five papers were found that described IoT business model research.4 First, Fan & Zhou 

(2011) focused on key partners of IoT business models in postal logistics. It proposed an outline 

of the IoT technology stakeholders and their relations in terms of services flow and payment 

flows in the field of postal logistics. Second, Liu & Jia (2010) described the exchange of value 

objects between specific actors in the industry chain of IoT and also proposed an outline of the 

stakeholders and their relations but in their case in the field of drug based supply chain. Third, 

Sun, Yan, Lu, Bie & Thomas (2012) described the Business DNA Model, which is partly based on 

the Business Model Canvas (Osterwalder & Pigneur, 2010) and provided a representation of a 

business model in terms of Design, Needs, and Aspirations, which simplified presentation, 

analysis, and design of business models. Furthermore, one exemplary IoT business model 

scenario of an application for smart logistics is described. Fourth, Li & Xu (2013) presented an 

overarching business model for IoT based on Multiple Open Platform model, which explained 

which different parties should be involved in the facilitation of the transformation and 

application of the Internet of Things. Fifth, Bucherer & Uckelmann (2011) created four separate 

IoT business models scenarios named Product as a Service, Information Service Providers, End-

user Involvement and Right-time Business Analysis and Decision making. Nevertheless, these 

four business models were indicated to be exemplary possible scenarios. It merely presented 

four ways how IoT business models could be configured. 

Summarizing, some research is done but focused on either specific parts of IoT business models 

in specific sectors or interpreted business models from a multi-company level, in which multiple 

companies in an ecosystem together form a business model for IoT applications. This 

interpretation of business models is in this research project out of scope. It can be concluded, 

that, although the application and attempts to create value using IoT technology are on the rise, 

little knowledge is formed on how value should be created for IoT applications. Therefore, this 

thesis will address the question how IoT business models should be configured. 

2.2 Business model frameworks 
 

In order to define business models in this thesis, first an understanding has to be established on 

what business models are. Moreover, a business model framework is needed to be able to 

distinguish different business models from each other. Therefore, this section describes both 

successively. 

                                                             
4 For the complete literature study, see Sprenkels (2014) 
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The origin of the concept of business models lies in the concept of business strategy. In 1962, 

Alfred Chandler presented the first systematic and comparative account of growth and change 

in the modern industrial corporation (Chesbrough & Rosenbloom, 2002). After this work, 

various researches built upon this work5. Although the origin of the concept of business models 

lies in the concept of business strategy, the two concepts are not the same. Zott, Amit & Massa 

(2010) described two main differences between business models and strategy. First, business 

models aim for creating value, whereas strategy aims for value capture for a firm. Second, 

business models focus on the value proposition and a generalized emphasis on the role of 

customers, whereas strategy does not (Zott et al., 2010). 

The concept of business models really became prevalent with the advent of the internet in the 

mid-1990s, and it has been gathering momentum ever since (Zott et al., 2010). Moreover, 

various papers were written in the research field of business models and various definitions of 

business models were described. Zott et al. (2010) presented an overview of these definitions 

described in business model literature over the years. The most recent one, presented by Teece 

(2010) stated that “a business model articulates the logic, the data and other evidence that 

supports a value proposition for the customer, and a viable structure of revenues and costs for 

the enterprise delivering that value”. Furthermore, Osterwalder et al. (2005) described a 

business model as follows: 

“A business model is a conceptual tool that contains a set of elements and their 

relationships and allows expressing the business logic of a specific firm. It is a 

description of the value a company offers to one or several segments of customers 

and of the architecture of the firm and its network of partners for creating, 

marketing, and delivering this value and relationship capital, to generate profitable 

and sustainable revenue streams” (Osterwalder et al., 2005) 

 

Osterwalder et al. (2005) argued that business model literature is written on three different 

levels: 

 

- Level 1: Overarching Business Model Concept. “Authors that describe the business 

model concept as an abstract overarching concept that can describe all real world 

businesses.” 

- Level 2: Taxonomies. “Authors that describe a number of different abstract types of 

business models each one describing a set of businesses with common characteristics.” 

- Level 3: Instance Level. “Authors presenting aspects of or a conceptualization of a 

particular real world business model.” 

 

Furthermore, Osterwalder et al. (2005) described the evolution of the business model concept 

until 2005. Based on their literature research, they proposed five phases in the evolution of 

business model literature, which are presented in Figure 9. In the first phase, authors mainly 

suggested business model definitions and classifications. In the second phase, authors started 

proposing elements of business models. It has been stated that at first, these elements were 

simple “shopping lists”, and only in the third phase detailed descriptions of these elements 

became available. In the fourth phase authors started to model the business models’ 

                                                             
5 For an extensive description of the antecedents to the business model concept, see Chesbrough & Rosenbloom 
(2002) 
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components conceptually. This phase led to meta-models in the form of frameworks and 

ontologies. In phase five, the models started to be applied in management and IS applications 

(Osterwalder et al., 2005). This Master’s thesis focuses only on the overarching business model 

concept (i.e. level 1 of business model literature) and only on the level business model 

ontologies (i.e. phase four of the evolution of the business model concept).  

 

 
Figure 9: Evolution of the business model concept (Osterwalder et al., 2005) 

One of the most recent, well known and widely recognized overarching business model 

concepts that focuses on the business model ontology level is the Business Model Canvas (BMC) 

(Osterwalder & Pigneur, 2010). The business model canvas finds its origin in a thesis of 

Osterwalder (2004) and the subsequent paper of Osterwalder et al. (2005). One of the strengths 

of the business model canvas is that the proposed business model ontology is based on other 

previously presented business model ontologies. Osterwalder (2004) eventually synthesized 

these ontologies into nine building blocks, which together cover all business model elements 

described by others. In Appendix B.1, the original table presenting this comparison of 

Osterwalder (2004) is shown. Furthermore, Fielt (2011) argued that another advantage of the 

business model canvas is derived from the fact that it makes use of a visualization template, 

which is a major strength when it comes to designing and communicating business models. The 

usability is thus considered to be high. Moreover, the business model canvas is currently the 

best known and most used business model framework in business environments. Accordingly, 

the original work of Osterwalder et al. (2005) is cited more6 than other business model 

framework literature. Other business model frameworks could be useable and could in this 

study also have been used. Yet, due to the completeness, usability and popularity of the business 

model canvas, in this thesis the business model canvas is used as framework to define business 

models. 

2.3 Business model canvas 

 
This section describes the business model canvas (BMC) of Osterwalder & Pigneur (2010) more 

in depth. The business model canvas is a tool for describing, analyzing, and designing business 

models. It consists of nine building blocks that show the logic of how a company intends to 

make money. The nine described building blocks are: customer segments, value propositions, 

channels, customer relationships, revenue streams, key resources, key activities, key 

partnerships and cost structure. Figure 10 shows a graphic representation of the business 

model canvas and presents a brief description of each building block.  

                                                             
6 1197 citations as per 2nd of October 2014 
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Figure 10: The business model canvas (Osterwalder & Pigneur, 2010) and descriptions of the building blocks 

Moreover, each of the BMC’s building blocks describes elements which can describe how a 

building block is constructed. These elements are used in this thesis to describe the building 

blocks and are referred to as ‘factors’. An overview of the factors described by Osterwalder & 

Pigneur (2010) is presented in Figure 10. Moreover the definitions of each factor, including 

examples, are presented in Appendix B.2. 

 

 

Figure 11: The factors of the business model canvas 
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3 Methodology 
 

In this thesis, research is done on how IoT business models should be constructed. This chapter 

describes the methodology to achieve this. Successively, the chosen methodological approach is 

elaborated on in section 3.1, the interview method is described in section 3.2, the interview 

analysis is elaborated on in section 3.3, section 3.4 describes the survey method is described 

and section 3.5 describes the survey analysis. 

3.1 Exploratory sequential approach 

 
As elaborated on in Chapter 1, this thesis uses an exploratory sequential approach. First, 

qualitative methods were used to validate and complement the factors described by the 

business model canvas. Subsequently, a survey was composed based on the validated business 

model factors. The survey was used to collect quantitative data on what factors of business 

models should be used when offering IoT applications.  

3.2 Interview design 

 
First, interviews were conducted. The interviews primarily served the goal of validating and 

complementing the business model canvas as business model framework to use in the survey. 

Furthermore, some findings could be derived from the interviews, which are presented in 

Chapter 4. These findings were used to amplify the findings of the quantitative research. It 

should therefore be clear that the interviews serve the main goal to validate and complement 

the BMC in order to construct the survey and that the findings derived from the interviews are 

subordinate to the findings of the quantitative research. The remainder of this section 

successively describes the method, participant selection, interview structure and data 

processing of the interviews. 

3.2.1 Interview method 

The method of semi-structured interviewing was used in order to allow for deviations in the 

interview, while focusing on a specific set of topics. As is described in chapter 2, the business 

model canvas describes business models in a complete way. Moreover, the business model 

canvas was designed to document existing business models. Therefore, the topics of the 

interview were based on the questions stated about each building block of the BMC, as 

presented by Osterwalder & Pigneur (2010, p. 19-42). These questions were structured per 

building block. Since some questions stated in this book were either redundant or not suitable 

to use in an interview, some questions were left out. Appendix C.1 presents an overview of 

which questions where derived from the BMC. 

Furthermore, in addition to the interview protocol, the list of factors of the building blocks 

described by Osterwalder & Pigneur (2010) was also used to inform the interviewees on what 

factors could be present in a specific building block (see Appendix B.2 for an overview of the 

factors). The used interview protocol is presented in Appendix C.1. The interviews were 

conducted over a course of 2 months and were conducted face to face. 
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3.2.2 Participant selection 

While looking for participants for the interviews, the criterion that a participant should have 

built up enough knowledge of the specific IoT application and its business model to answer the 

interview’s questions was used. This was validated prior to the interview by briefly explaining 

the interview’s topics to the participant and asking the participant whether questions on the 

topic could be answered. All found participants were first approached by email. When after 

possible referrals the correct person was found, this person was contacted by telephone to 

briefly inform him/her about what was expected during the interview and to validate the 

knowledge of the participant on the topic. Participants were searched in the following ways: 

A. Referrals from own network 

B. Referrals from IoT specialists 

C. Contacts of Deloitte 

D. Contact to IoT companies found on the internet 

E. Referrals from prior interviewees 

To safeguard to feasibility, interviews were held with experts of 11 companies that offer IoT 

applications. In order to ensure sample validity, companies in seven different sectors were 

interviewed. While choosing the interviewed companies, the sectors in which IoT applications 

are seen most, as described in Figure 8 were taken into account. To safeguard the feasibility, 

only one person per company was interviewed.  

Interview  

Number 

Company Sector IoT application Way of 

finding 

1 Focus Cura Healthcare/independent living ThuisMeetApp A 

2 Dutch Domotics Healthcare/independent living Zorgdomotica C 

3 Hoogendoorn Agriculture iSii compact D 

4 Essent Energy e-thermostaat C 

5 Bundles Smart home Wasbundles E 

6 Blinq Systems Smart buildings Mapiq C 

7 Ambient systems Supply chain Ambient supply chain B 

8 GSETrack Transportation GSETrack D 

9 Prometheus Supply chain Telematica oplossingen B 

10 Philips Smart home Philips Hue A 

11 Mieloo & Alexander Supply chain ScanGreen A 
Table 1: Overview of the interviewed companies 

3.2.3 Interview structure and data processing 

The structure of each interview was as follows: 

- Personal introductions  

- Elaboration of the purpose of the research and the interview 

- General questions about the company and the IoT application 

- Questions on the IoT product’s business model building blocks 

- General questions on the business model of the IoT application 

- General questions about the future of IoT business models 
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To assure the reliability and validity of the reports derived eventually from the interviews, 

several actions were taken. The interviews were immediately captured by noting down the 

answers of the interviewee. Furthermore, all interviews were recorded. After the interview the 

notes as well as the recordings were used to type a report of the interviews. Since the questions 

in the interviews were already structured by the building blocks, there was no need for 

transcription. The summarized interviews were sent to the interviewees to check the data on 

completeness and correctness and possible remarks were processed into final interview 

reports. All interviewees responded and sent revisions on the interview’s report. All revision 

only included minor changes.  

3.3 Interview analysis 

 
As described previously in this chapter, the interviews were done to validate the factors of each 

building block in the business model canvas. The following two ways of validation were needed: 

1) check whether the given lists of factors are complete and 2) possibly making the used factors 

more specific and more understandable to include in a survey.  

To validate the factors, the results of the first five conducted interviews were used. The 

description of the building blocks in each of these five interviews were checked on both the 

presence of the factors stated by the business model canvas as well as the presence of other 

factors which were not stated by the business model canvas. 

Based on the results of the interviews (confidential Appendix F.1), the following 

transformations were applied to the factors of each building block: 

- Retention: nothing was changed, as the interviews did not obtain factors which were not 

already listed. This was done in the building blocks customer segments, channels and 

customer relationships. 

- Addition: factors were added to the list, as the given factor classification was not able to 

include all factors found in the interviews. This was done in the building blocks value 

propositions, revenue streams and key resources. 

- Split: factors were split in multiple factors because the given factor was too broad and 

different sub-factors were found in the interviews. This was only done in the building 

block key resources with the factor ‘intellectual’. 

- Merge: factors were merged since the individual factors were interrelated. This was only 

done in the building block key resources by merging the factors ‘human’ and 

‘knowledge’ (of which the latter was added) into ‘employee capabilities’. 

- Alternative classification: a new classification was offered since the given classification 

was not clear enough to use in the survey and/or not complete. This was done in the 

building blocks key activities, key partnerships and cost structure.  

Due to the usage of the factors of Osterwalder & Pigneur (2010) and the improvement of the 

factors using the interviews, the measurement error was minimized. Appendix C.2 describes the 

analysis and the realized factor classification. Furthermore, appendix C.3 describes the 

meanings of each factor. 

In addition, the interviews also provided findings on, among other things, what factors are used 

in IoT business models. In order to report these findings, the results of the six other interviews 
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were also classified in the factor classification realized by the analysis described above. The 

results of the interviews are elaborated on in chapter 4. 

3.4 Survey design 

 
Based on the conducted interviews, a survey was composed. This section successively describes 

the structure, composition, deployment and participants of the survey. 

3.4.1 Survey structure 

The survey is divided into two branches. In the first question, participants were asked whether 

they were previously involved in one or multiple IoT initiatives. The answer on this question 

divides the participants into two groups, namely people who were previously involved in IoT 

initiatives and people who were not. Figure 12 presents a graphic presentation of the branches. 

The first branch is the group consisting of people that were previously involved in an IoT 

initiative. First, they were asked to state several facts about their last experience in an IoT 

initiative. Second, participants were asked to refer to how the building blocks should have been 

configured in their IoT experience, instead of how they actually were configured, since this gives 

data about how an IoT business ideally should be configured instead of how they are actually 

configured. Finally, four additional questions on IoT business models not focused on a specific 

building block were asked, again with a referral to the previous experienced IoT initiative. 

Participants in the second branch are people that were not previously involved in an IoT 

initiative. They were first asked to what extent different business model factors should be 

involved in the accompanied building block, without referring to a specific previous IoT 

experience. Second, four additional questions on IoT business models not focused on a specific 

building block were asked, again without any referral to previous IoT experience.  

Both branches returned to a common section which contained two parts. First, general 

demographic questions such as age, gender and expertise on IoT and business models were 

asked. Second, three open questions about the future of IoT business models were asked. These 

questions were optional to take.  

The difference between the data in the two branches is derived from the fact that the data in the 

first branch describes specific cases of IoT experience. This means that this data can be used to 

uncover different configurations of IoT business models in different situations. By grouping data 

on variables such as, sector of the IoT application, company size, B2B or B2C applications and 

product or service oriented applications, differences between these groups could be found. In 

the second branch, the data does not describe specific IoT experiences. Although this data is still 

valuable since it can be used to identify patterns within the data, there is however no possibility 

for group comparison. 

Figure 12 presents a graphical representation of the two branches distinguished in this survey. 
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Figure 12: A graphical representation of the two branches of data in the survey 

3.4.2 Survey composition  

In this section, the content of each of the survey’s sections as presented in Figure 12 is described 

more thoroughly.  

Question about last IoT experience (section 2) 

In this section of the survey, only performed by participants in branch 1, participants described 

their latest experienced IoT initiative. To be able to compare the outcomes of different groups 

within the survey, the following dividing characteristics of the IoT initiative were asked: 

- IoT initiative sector7 

- Company size8  

- Company age 

- B2B or B2C initiative 

- Product or service based initiative 

- Age of the IoT application in the initiative  

- Role of the participant in the initiative9 

                                                             
7 The list of sectors was based on the list of IoT application sectors described in Figure 8. 
8 The company size groups were based on the classification given by the European Commission. See 
http://ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/sme-definition/index_en.htm. The amount of 
employees was used as size indicator. 
9 The roles were based on the result of the key activities found in the first five interviews, see Appendix C.2. 

http://ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/sme-definition/index_en.htm
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These questions were constructed using categorical scales. 

Validation of the building block factors (section 3) 

The main part of the survey is the section which discussed the business model factors. The goal 

of this section was to be able to determine which factors in the building blocks should be used in 

IoT business models. This section of the survey was based on the factors resulted from 

analyzing the first five interviews (see Appendix C.2 for the analysis) as described in section 3.3. 

Per factor, one question was used. The degree of agreement on statements about what factors 

should be used for IoT applications was asked. The questions on the factors were presented per 

building block. See appendix C.5 for the complete survey10. 

To indicate the degree of agreement, Likert scales were used. According to Dawes (2008), there 

is very little difference among 5, 7 and 10 scale formats in terms of variation in the results. A 7-

point Likert scale was used, because it allowed more dispersion then a 5 point Likert scale and 

has a clear point in the middle, where a 10 point Likert scale does not. The scalar concept 

‘strongly disagree’ to ‘strongly agree’ was used, as suggested by Dillman (2000). It was chosen 

to not use reversed coding. Although the usage of reversed coding decreases the risk of 

acquiescence bias (i.e. yeah-saying), it could also potentially increases measurement error due 

to the fact that participants do not carefully read the scales.  

Besides the questions of the factors of each building block, three other questions were posed in 

this section. Firstly, the importance of each building block in an IoT business model was asked. 

Secondly, in the revenue streams building block the question whether the data gained from the 

IoT application was used to generate additional revenue streams was asked. Lastly, in the cost 

structure segment the question whether either the fixed or the variable cost were dominant was 

asked. The interviews gave reason to pose these questions specifically, since discussion on these 

topic recurred in multiple interviews. For these questions, 7 point Likert scales were also used. 

Additional questions on IoT business models (section 4) 

Next to the questions on the business model factor, additional general questions on IoT business 

models were posed. The interviews gave reason to pose four questions specifically, since 

discussion on these four topics recurred in multiple interviews (see Appendix C.2). Successively, 

the participants were asked their degree of agreement on (1) whether IoT will mainly be 

applied in B2B or B2C markets, (2) whether IoT will be used to offer services or products, (3) 

whether data gained from IoT propositions will be used to generate additional revenue streams 

and (4) whether the partner structure in an IoT business model is more complex than the 

partner structure of business models of conventional ‘not connected’ products and services. To 

indicate the degree of agreement, Likert scales were used. 

Demographic questions (section 5) & open questions (section 6) 

Five demographic questions were asked, in order to describe the nature of the population. 

Successively, the participants were asked to indicate their level of expertise on Internet of 

Things and on business model development, their gender, their age and their level of education. 

These questions were constructed using categorical scales. Moreover, space was given for 

comments and feedback. Lastly, three open questions on the future change of IoT business 

                                                             
10 A pdf version of the entire survey, as constructed in the online tool surveygizmo, is found here 

https://www.dropbox.com/s/mykmergh64pbfig/survey_final.pdf?dl=0
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models were asked. These questions were identically asked in the interviews. Participants were 

given the option to skip these questions. 

3.4.3 Survey deployment 

The survey was made in the online survey tool ‘surveygizmo’ since through the usage of an 

online tool it was easiest to reach a large group of participants in a short time. Ilieva, Baron and 

Healey (2002) presented that the average response time in online surveys is 5.59 days. 

Therefore, the survey was kept online for two weeks. The survey approximately took 20 

minutes. A pilot with six participants was performed. Apart from spelling errors, minor 

improvements for understandability and layout, no significant changes were made.  

3.4.4 Survey participants 

The survey was distributed online in various IoT focused groups. For all participants, it is 

assumed that they have basic understanding of what IoT is. Moreover, it is assumed that people 

who do not know what IoT is and are not familiar with basic understanding of IoT business 

models, would not start the survey. For the reasons above, it is assumed that participants with 

the correct knowledge are reached and that the coverage error is therewith minimized. The 

different ways of distribution are listed below.  

- Posts in IoT Linkedin groups 

- Posts in IoT Meetup groups 

- Posts in IoT facebook groups 

- Usage of mailing lists 

- Posts on intranets of both Deloitte NL and Deloitte Global 

- Mails to encourage people to refer to the online survey in their social networks 

An extensive overview of all different used distribution channels is presented in Appendix C.4. 

This thesis does not aim to give an exhaustive overview of the different IoT products in the 

world. It is however an exploratory research in a new research field which aims to discover the 

configuration of IoT business models. This implies that there are no issues with regards to 

sample error. Since the surveys were taken by individuals who tell about their experiences in an 

IoT initiative, single respondent bias occurs. Yet, since the survey was distributed via channels 

in which only people with basic understanding on IoT are reached, the respondent are 

considered to be knowledgeable single respondents.  

3.5 Survey analysis 

 
Before the data was analyzed, the data was cleaned in order to increase validity and minimize 

error. Successively, the data was examined for: 

1. Missing data and outliers 

2. Several sanity checks 

3. Comparison of the data based on respondent’s expertise  

4. Measurement error 

5. Non-response error 

6. Acquiescence bias 

7. Likewise responding 

8. Extreme and mild responding 
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Next, in order to find out what factors of business models should be used in offering IoT 

applications, the following three analyses were performed: 

4. Mean comparisons: within each building block, the means of the factors were 

compared. Significant differences were reported, as well as notable high and low means. 

5. Group comparisons: a search for significant differences in groups of data. This means, 

based on the variables described in section 2 of the survey (see paragraph 3.4.2), such as 

B2B versus B2C focused applications, product versus service based applications and age 

and size of the company, the data was divided into two or more groups. Significant 

differences between the means of the factors of the groups were looked for. This 

analysis is only performed on data from branch 1, as data from branch 2 does not 

contain the grouping variables.  

6. Bivariate correlations: regardless of the building blocks, bivariate correlations were 

computed between all factors. Significant correlations were looked for.  

Lastly, additional findings were reported, based on the questions described in section 5 of the 

survey. Figure 13 describes a graphical representation of the three performed analyses. 

 

Figure 13: A graphical representation of the performed analyses 
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4 Interview results 
 

Although the composition of the survey was the primary goal of conducting the interviews, the 

interviews also provided findings. These findings are presented is this chapter. Section 4.1 

elaborates on the descriptives of the interviews. Section 4.2 describes the results of the 

interviews on the business model factors. Lastly, section 4.3 describes additional findings. 

4.1 Interview descriptives 

 
Table 1 in Chapter 2 describes in which companies and on what IoT applications interviews 

were conducted. Furthermore, Appendix D.1 presents the descriptives of the interviews. As 

mentioned before, interviews were conducted in seven different sectors. Figure 14 describes 

which sectors were represented in the interviews. When comparing this distribution to Figure 8 

in Chapter 2, which describes the sectors in which IoT applications were found most in 

academic literature, it can be seen that of the six sectors in which the most IoT applications are 

seen (these sectors contain two-thirds of the IoT applications), only the sector ‘environmental 

monitoring and disaster warning’ is not represented in the interviews. This implies one should 

be cautious with generalizing the results of the interviews to this specific sector. 

 

Figure 14: The sectors in which interviews were conducted 

Figure 15 describes the division of the product and service based IoT applications, as well as the 

B2B and B2C targeted applications. 8 interviews described B2B targeted IoT applications and 3 

interviews described B2C targeted applications. Furthermore, 4 applications were product 

based, 2 applications were service based and the latter 5 applications were based on the both a 

product and service. The majority of interviews was on IoT applications in the B2B sector which 

were offered as a product and service combination. Moreover, no interviews were done on 

companies in the B2C sector in which both a product and a service was offered. There is no 

explainable reason for this. 
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4 of the 9 companies that either offered a product or a combination of a product and a service 

indicated to have the desire to offer IoT solutions as a service only. Figure 16 describes the 

division of these companies. 

 

 

 

 

 

 

 

 

Table 2 and Table 3 respectively describe the size of the companies that were interviewed and 

the age of the IoT applications described in the interviews. As can be seen in Table 2, a majority 

of companies are in the ‘micro’ category. This implicates that one should be cautious with 

generalizing the results of the interviews to larger companies. Moreover, Table 3 indicates that 

the majority of the IoT applications is under 5 years old. This is quite logical since IoT 

technology was only adopted in the majority of markets in recent years. Lastly, both 

applications older than 5 years are IoT applications in the supply chain sector. This is also 

logical, since IoT technology is already longer used in this sector. 

 

 

 

 

Table 2: Size of the companies that were interviews 

 

 

 

 

 

Table 3: Age of the IoT applications described in the interviews 

 

 

Company category Employees Companies 

Large >250 2 

Medium 50- 250 2 

Small 10-50 2 

Micro < 10 5 

Application age Applications 

<1 3 

1-5 6 

5-10 1 

>10 1 
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Product Both

Number of companies that indicated to offer their IoT
solutions as a product, service or both

Number of companies that indicated a desire to offer
IoT solutions as a service only

0
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Product Service Both

B2B B2C

Figure 15: Division of the product and service based IoT 
applications, both in B2B and B2C sectors 

 

Figure 16: Division of the product and service based IoT 
applications, both in B2B and B2C sectors 
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4.2 Results business model factors 

 
This section describes the results of the interviews on the business model factors. In each 

interview, the presence of the business model factors were looked for. Over the next two pages, 

Table 4 presents the results of this factor classification.  
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Building Blocks

Customer Segments

Mass Market x x 2

Niche Market x x x x x x x x x 9

Segmented 0

Diversified 0

Multi-sided platforms 0

Newness x 1

Performance x x x x x x x 7

Customization x x x 3

"Getting the job done" x x 2

Design 0

Brand/status 0

Price x 1

Cost reduction x x x x x x x 7

Risk reduction x x 2

Accessibility x x 2

Convenience/usability x x x x x x x x x x 10

Comfort x 1

Possibility for updates x 1

Sales force x x x x x x x x 8

Web sales x x x x 4

Own Stores 0

Partner stores x x x 3

Wholesaler x x x 3

Personal assistance x x x x x x x 7

Dedicated personal assistance x x 2

Self-service x x x x x x x 7

Automated service 0

Communities x 1

Co-creation x x x x 4

Value Propositions

Channels

Customer Relationships
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Table 4: Results of the factor classification of the interviews 
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Asset sale x x x x x x x x x 9

Usage fee x x x 3

Subscription fees x x x x 4

Lending/renting/leasing 0

Licensing x x 2

Brokerage fees 0

Advertising 0

Startup fees x 1

Installation fees x x 2

Physical resources x x x 3

Intellectual Property x x x x x 5

Employee capabilities x x x x x x x x x x x 11

Financial resources x x 2

Software x x x x x x x x 8

Relations x x x 3

Customer development x x x x x x x x 8

Product development x x x x x x x x x x x 11

Implementation x x x x 4

Service & support x x x x x 5

Marketing x x x x x x 6

Sales x x x x x x x 7

Platform development x x x 3

Software development x x x x 4

Partner & Vendor Management x x x x x 5

Logistics x x x 3

Hardware producers x x x x x x x x x x 10

Software & app developers x x x x x x x x 8

Other suppliers x x x x x x x 7

Data interpretation x 1

(Launching) customers x x x x x x x x x 9

Distributors x x x x x x x 7

Logistics x x 2

Service Partners x 1

Product development x x x x x x x x 8

IT costs x x x x x x 6

Personnel x x x x x x x x x 9

Hardware/production x x x x x x x x 8

Logistics x x x 3

Marketing & sales x x x 3

Revenue Streams 

Key Resources

Key Activities

Key Partnerships

Cost Structures
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4.3 Additional findings 

 
Firstly, interviewees mainly indicate the building blocks value proposition, customer 

relationships and key partners to be among the most important in their IoT applications. 

Furthermore, the building block channels was indicated to be among the most important once. 

Figure 17 describes this. 

 

Figure 17: A graphical representation of building blocks indicated to be among the most important 

Secondly, 9 of the 11 interviewed companies indicated to have access to the data which is 

generated by the IoT application. All companies however indicated that this data was not used 

to generated additional revenue streams. Though, 8 of the 11 companies indicated to be 

benevolent to possibly doing so in the future. Lastly, 9 of the 11 companies indicated that fixed 

costs are dominant in their IoT application’s business model. Appendix D.2 describes the results 

of the additional findings of the interviews more thoroughly. 
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5 Data results 
 

This chapter describes the results of the quantitative data, derived from the conducted survey. It 

on describes the results of the data analyses. The interpretation of the results will be described 

in Chapter 6. First, in section 5.1 the actions in order to prepare the data for analysis are 

described. Next, in section 5.2 the actual performed analyses are presented.  

5.1 Data preparation 

 
Before different analyses can be performed, the dataset was prepared for analysis. In this 

section, consecutively data cleaning will be performed, data validity will be assessed and the 

data will be compared based on the IoT and business model development expertise of the 

respondents. 

5.1.1 Data cleaning 

 

Missing data & outliers 

The survey resulted in 300 cases, of which 96 were completed and 204 were only partially 

completed. All partial finished cases in which all questions on the building blocks were 

completed were added (case IDs 48, 66, 136, 194, 271, 290, 306), which resulted in a total of 

103 cases. Of these cases, 69 are branch 1 cases (of respondents that were previously involved 

in an IoT initiative) and 34 are branch 2 cases (respondents that were not involved in an IoT 

initiative). Since all variables were constructed using either a categorical scale or an ordinal 

(Likert) scale, outliers are of no concern.  

Sanity checks 

First, a check on double IP addresses in the cases was done to delete cases of respondents who 

intentionally took the survey twice. No double IP addresses were found. Second, the time spent 

to take the survey was checked for all cases. Since the tests on the survey pointed out that taking 

the survey appropriately took at least 15 minutes, every case which was finished in under 10 

minutes could not be considered to be valid. Based on this criterion, 24 cases were deleted. 

Appendix E.1 shows the case ID numbers of the deleted cases. 

5.1.2 Validity & survey error 

 

Measurement error 

Measurement validity refers to the validity of the measurement instrument, in this case the 

survey. As described in the methodology, measurement validity is assured by (1) designing the 

survey based on the work of Osterwalder & Pigneur (2010), (2) validating this work with the 

interview results and (3) pre-testing the survey. In addition to this, specific abortion points 

within the survey could be found. If multiple respondents quit the survey at a specific point, this 

could indicate that the question after the abortion point is hard to understand. Appendix E.2 

presents the abortion behavior of the respondents who took the survey partially. No clear 

abortion point was found throughout the survey 
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Non-response error 

Non-response error refers to a change in the data due to a difference between the answers of 

the respondents and potential other respondents who did not take the survey. Non-response 

bias can be indicated by comparing early responder’s data to late responder’s data. If these 

responses are similar, it can be assumed that the ‘no response’ is also similar to these sets. 

Therefore, for each question of the 9 building blocks and the question on the importance of the 

building blocks11, the differences of the means of the early responses (7-8-2014 till 14-8-2014, 

N=69) and late responses (15-8-2014 till 22-8-2014, N=10) are calculated.  

Appendix E.3 describes the results of the total analysis. Based on the histograms, skewness, 

kurtosis and normality tests on the differences and t-tests on the means of both groups, it can be 

concluded that there are no significant differences measured between the early and late 

responders, which implies that the non-response bias is low. 

Acquiescence bias 

Acquiescence bias refers to the tendency of respondents to mainly agree to the giving questions 

or statements, which is also referred to as yea-saying. A possible course of action to prevent this 

is to make balanced response sets in the survey, which means that questions are posed both 

positively and negatively. In this study, the decision has been deliberately made not to do this, 

since it also affects the readability and understandability of the survey. 

Likewise responding 

Per building block, the standard deviations of the factors were calculated (the question on the 

importance of each building block was also added). If a standard deviation is 0, this implies that 

the respondent filled out all factors within that building block with the exact same value. This 

could of course be honest and intentional. However, if this happened multiple times, it can be 

assumed that respondents filled out the questions without the intention of giving appropriate 

answers. Based on this criterion, 7 cases were deleted. The total analysis and the case IDs of the 

deleted cases are presented in Appendix E.4. 

Extreme and mild responding 

Extreme and mild responding refers to the fact that respondents either mainly select extreme 

answers or tend to mainly select intermediate answers. This can be assessed by examining 

whether the standard deviations of each case are normal distributed. Appendix E.5 presents a 

histogram of the standard deviations of the data of each case. As can be seen the standard 

deviations are reasonably distributed. The z-values of the skewness and kurtosis are 

respectively 1.201 and -0.885 (see appendix E.5 for calculations), which means that skewness 

and kurtosis are not significantly measured. Shapiro-Wilk test of normality shows non-

significant results (p=0.201), which implies normality of the data. Kolmogorov-Smirnov’s test 

shows however significant results (p=0.018) which implies non-normality of the data. There is 

no explanation for the gap in the middle of the graph. There is no difference between the 

distribution of the both data branches, people with experience in an IoT initiative (µ=1.30, 

σ=0.29) and people with no experience in an IoT initiative (μ=1.34, σ=0.331). Based on the 

                                                             
11 In total, 79 variables 
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different tests, it can be concluded that the standard deviations of the cases seem to be normally 

distributed, although the Kolmogorov-Smirnov normality test showed significant results.  

5.1.3 Expertise comparisons 

The results of participants based on their level of expertise on IoT and on business model 

development were compared. If the results from novice practitioners would deviate too much 

from expert practitioners the two groups could be split into two datasets. For both comparisons, 

the data of both branches was combined. Furthermore, the questions on the 9 building blocks 

and the questions on the importance of the building blocks were used for these comparisons.12 

Appendix E.6 and Appendix E.7 respectively present the extensive analyses on the IoT expertise 

comparison and the business model development comparison. Based on the histograms, 

skewness, kurtosis and normality tests on the differences and t-tests on the means of both 

groups, it can be concluded that there are no significant differences measured between both the 

results of IoT experts and novices and business model development experts and novices. 

In conclusion, 72 cases remain for the analysis. Of these cases, 49 cases derive from branch 1 

and 23 cases derive from branch 2. Figure 18 shows a graphical representation of the exclusion 

of the cases based on the different data preparation actions. 

 

Figure 18: Graphical representation of the exclusion of cases based on the data preparation actions 

5.2 Analysis 

 
After the data preparation, the data was analyzed. First, this section describes the data 

descriptives. Second, the assumptions required for parametric tests are checked. Third, the 

results on the means of the factors in each building block are described. Fourth, differences in 

the data based on groups are described. Fifth, inter-building block correlations are investigated. 

Lastly, additional finding are presented. 

5.2.1 Descriptives 

As described in the previous section, 72 cases remained after different data preparation actions. 

87.5% of the respondents of the survey is male. Since IoT is part of computer science 

technology, this is not an alarming finding (to compare, in 2012 in the USA the number of 

females enrolled in computer and information science Bachelor degree was 18%. (National 

Center for Education Statistics, 2012)). Furthermore, 32% of the respondents has an age 

between 25 and 34 and 50% has an age between 35 and 54. The education level of the 

respondents is high. Almost 80% of the respondents has either a Master’s degree (66.7%) or a 

                                                             
12 In total, 79 variables 
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doctorate (12.5%). This could also be expected, since it can be assumed that mainly highly 

educated people are, in this early stage of adoption, interested in IoT technology. Although 

respondents originate from various countries, 32 respondents (44.4%) come from The 

Netherlands and 13 respondents (18.1%) come from the USA. According to (Hofstede, 2014), 

the culture of The Netherlands and the USA are similar and both cultures are quite different 

from other cultures such as Asian and South American culture. This implicates that one should 

be cautious with generalizing the conclusions of this thesis among different IoT business models 

developed around the world. A full overview of the descriptives is presented in appendix E.8. 

It is examined whether the data in the two different branches show different results. As 

mentioned before, the first branch (N=49) describes data of respondents that answer the 

question about the experience of a specific IoT initiative, whereas the second branch (N=23) 

describes data of respondents that did not experience a specific IoT initiative. In the latter case, 

the respondents were asked to answer the questions in a general way. Although a difference in 

the data of both branches could be expected, no significant difference was found. The 

differences between the means of the variables of branch 1 and branch 213 appear to be normal 

distributed, since the z-values of the skewness and kurtosis are respectively -0.62 and -0.77 and 

the significance levels of Kolmogorov-Smirnov and Shapiro-Wilk normality tests score 

respectively 0.200 and 0.797. Furthermore, the histogram follows a Bell shaped curve (μ= -0.01, 

σ= 0.317).  

Moreover, independent sample t-tests were performed comparing the means of first and second 

branch per factor. The results are presented in appendix E.9. The t-tests gave significant results 

for 3 of the 79 variables (i.e. CHwebsales, RSassetsale and KPservicepartners), therefore similar 

means of both groups cannot be assumed in these variables.  

In conclusion, based on the tests described above, little significant difference between the data 

of branch 1 and branch 2 is found. Therefore, the data of both branches are combined for the 

data analyses. The analysis in which groups of data will be compared (section 5.2.4) will 

however be done using the data of the first branch only, since the data of the second branch 

cannot be classified in either of the groups. 

5.2.2 Assumptions 

The assumptions required for parametric tests such as t-tests and ANOVA are performed. Field 

(2009) described three assumptions of parametric tests, normally distributed data, 

homogeneity of variances and independence, which will be considered accordingly.  

Normality 

In order to test the normality of all variables, z-values of the skewness and kurtosis and 

Kolmogorov-Smirnov’s and Shapiro-Wilk’s normality tests were used. Appendix E.10 presents 

the skewness and kurtosis of the variables14. On 25 variables the skewness test showed no 

significant results. The other 58 variables are all negatively skewed. This means that the 

response to all those questions is unusually positive. Moreover, 58 variables do not show 

kurtosis. All other variables are leptokurtic. All variables that are leptokurtic are also skewed. 

Furthermore, Appendix E.10 presents an overview of the scores of Kolmogorov-Smirnov and 

Shapiro-Wilk normality tests. All variables score significant on both tests, which indicates non-

                                                             
13 The variables of the 9 building blocks and the variables of the importance of each building block were used. 
14 That is, all variables with Likert scales. 
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normality. In conclusion, it is clear that the majority, if not all variables cannot be considered to 

be normal distributed. It can be concluded that respondents answered the questions congruent 

in an optimistic way. In other words, acquiescence bias occurs. Moreover, this symptom is 

intensified by the fact that Likert scales are used. 

Homogeneity of variances 

The homogeneity of the variance is assessed per building block. This means that the variances of 

the factors within each building block are compared to each other. To do so, variance ratios are 

used. The variance ratio is calculated by dividing the highest variance in a group of variables 

with the lowest variance. Field (2009) indicated that if this number is lower than 2, 

homogeneity can be assumed. Appendix E.11 presents the variance ratios. In the building blocks 

customer relationships, key resources, key activities and key partners the variance ratio is 

higher than 2, which indicates that the variance in these building blocks are less homogeneous. 

Independence 

This assumption dictates that the behavior of one participant should not influence the behavior 

of another participant. Due to the online nature of the survey and due to the geographically 

wide spreading of the survey, it can be assumed that respondents took the survey 

independently. Theoretically, it could be that two respondents took the survey together while 

discussing what to answer. Apart from the fact that there is no way of finding this out, it is also 

unlikely.  

Concluding, for the bigger part of the factors, the assumptions do not hold. Specifically, the 

majority of the factors are skewed (70%), besides, in 30% of the data kurtosis occurs. This 

means that non-parametric tests should be used in the analyses. 

5.2.3 Comparison of means within the building blocks 

For this analysis, the means of the factors within each building block were compared to each 

other. Appendix E.11 shows the results. First, the means of the factors were compared to the 

average of all the factors in a building block and significant differences were searched for. 

Although the data indicates to be non-parametric, one sample t-test was used because this test 

is considered to be robust enough to deal with non-parametric data. For each building block, 

Appendix E.11 shows the results on the tests. Furthermore, Figure 19 shows a complete 

overview of which factor mean significantly deviates from the average of each building block. 

Green colored factors scored significantly higher than the average, red colored factors scored 

significantly lower than the average and yellow colored factors did not show significant 

deviation from the average. 
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Figure 19: Graphical representation of the factors in each building block that are significantly low or high 

Second, a closer look at the means per building block was taken, in order to compare the 

differences of single factors to each other. Therefore, the significance of the differences between 

all factors within a building block were calculated. This was done using Wilcoxon signed-rank 

test (i.e. the non-parametric counterpart of paired sample t-tests). For each building block, these 

differences are shown in Figure 20 up until Figure 29. They illustrate significant positive 

differences in green, significant negative differences in red and insignificant differences in 

yellow. These matrices ought to be read per row. That means, the colored icons indicate the 

effect of the factors in the rows on the factors in the columns, not the other way around. 

 

 

Customer Segments 

The factor multisided platforms scored highest (μ=5.39), 

although there are no significant differences between any 

of the five factors. It can be concluded that respondents 

do not indicate a difference in the usage of the customer 

segment factors in IoT business models. 

 

 

 

 

Figure 20: Matrix of the significance of the differences 
between the factors in the building block customer segments 
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Value Proposition 

Three factors were ranked higher than 

others, which are performance (μ=5.82), 

getting the job done (μ=5.92) and 

convenience (μ=6.07). Convenience 

scored highest and was measured 

significantly higher than 10 other factors. 

Respondents indicated that the newness 

(μ=4.74), brand status (μ=4.33) and the 

price (μ=4.85) are less important in IoT 

business models. These three factors 

respectively scored significantly lower 

than 9, 11 and 9 other factors. 

 

Channels 

The factor web sales scored significantly higher than the 

other factors (μ=5.57), except for the factor partner 

stores (μ=5.13). Respondents indicate that the channel 

own stores (μ=4.28) is the least suitable for IoT business 

models, which is also significantly lower than 3 of the 4 

other factors. 

 

 

 

Customer relationships 

The factors self service (μ=5.76), communities 

(μ=5.89) and co-creation (μ=5.82) scored equally 

high. In contrast, respondents indicate that the 

customer relationship factors personal assistance 

(μ=5.22) and dedicated personal assistance (μ=4.83) 

are less suitable for IoT business models. The latter 

factor scored significantly lower than all other 

factors, personal assistance scored lower than 3 of 

the 5 other factors. 
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Figure 21: Matrix of the significance of the differences between the  
factors in the building block value proposition 

Figure 22: Matrix of the significance of the differences 
between the factors in the building block channels 

Figure 23: Matrix of the significance of the differences between 
the factors in the building block customer relationships 
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Revenue streams 

The factor subscription fees scored highest 

(μ=5.42), followed by usages fees (μ=5.03) 

and asset sale (μ=4.85). Subscription fees 

scores significantly higher than all other 

factors. On the other hand the factor 

brokerage fee is ranked lowest (μ=3.68) 

and moreover significantly lower than 6 of 

the 7 other factors.  

 

 

Key resources 

The factor software (μ=6.17) scored significantly 

higher than all other factors. Moreover, the factor 

employees (μ=5.82) also scores high. Both are thus 

indicated to be important key resources in IoT 

business models. The remaining factors scored 

similar to each other. 

 

 

 

Key activities 

The factor product development (μ=6.19) scored 

highest and moreover significantly higher than 7 

of the 9 other factors. Further, respondents 

indicate that the factors partner management 

(μ=5.40), logistics (μ=5.10) and marketing are less 

important to be involved in the key activities of 

IoT business models. 

Figure 24: Matrix of the significance of the differences 
between the factors in the building block revenue streams 

Figure 25: Matrix of the significance of the differences 
between the factors in the building block key resources 

Figure 26: Matrix of the significance of the differences between the 
factors in the building block key activities 

Adve
rti

sin
g

Ass
et s

ale

Bro
ke

ra
ge

 fe
es

In
st

alla
tio

n fe
es

Le
ndin

g/
re

ntin
g/

le
as

in
g

Lic
ensin

g

St
artu

p fe
es

Su
bsc

rip
tio

n fe
es

Usa
ge

 fe
e

Advertising - +  o  o  o  o - -

Asset sale + + +  o  o + -  o

Brokerage fees - -  o - -  o - -

Installation fees  o -  o -  o  o - -

Lending/renting/leasing  o  o + +  o + -  o

Licensing  o  o +  o  o + -  o

Startup fees  o -  o  o - - - -

Subscription fees + + + + + + + +

Usage fee +  o + +  o  o + -

Em
plo

ye
e C

ap
abili

tie
s

Fi
nan

cia
l r

es
ourc

es

In
te

lle
ct

ual P
ro

perty

Phys
ica

l r
es

ourc
es

Rela
tio

ns

So
ftw

are

Employee Capabilities - + + +  o -

Financial resources -  o  o  o -

Intellectual Property -  o  o  o -

Physical resources -  o  o  o -

Relations  o  o  o  o -

Software + + + + +

Cust
om

er d
ev

elo
pm

ent

Im
ple

m
en

ta
tio

n

Lo
gist

ics

M
ark

etin
g

Par
tn

er &
 V

endor M
gt

Pla
tfo

rm
 d

eve
lo

pm
ent

Pro
duct

 d
eve

lo
pm

en
t

Sa
le

s
Se

rv
ice

 &
 su

pport

So
ftw

are
 d

eve
lo

pm
ent

Customer development  o + + +  o  o +  o  o

Implementation  o + + +  o -  o  o  o

Logistics - - -  o - - - - -

Marketing - - +  o  o -  o - -

Partner & Vendor Mgt - -  o  o - -  o - -

Platform development  o  o +  o + -  o  o  o

Product development  o + + + + + + +  o

Sales -  o +  o  o  o -  o -

Service & support  o  o + + +  o -  o  o

Software development  o  o + + +  o  o +  o



- 34 -  
 

 

 

Key partners 

The factor software partners (μ=6.26) is scored 

highest and is indicated to be significantly higher 

than all other factors except for launching 

customers. Moreover the factors data analytics 

(μ=5.89) and launching customers (μ=6.03) also 

scored high. Both factors scored significantly higher 

than 4 of the 7 other factors. The factors logistics 

(μ=4.83), other suppliers (μ=4.96) and distributors 

(μ=5.08) score low.  

 

 

Cost structure 

The factor product development is ranked highest 

(μ=6.26) and significantly higher than all other 

factors. Other cost factors are considered to be 

equally important in IoT business models, except 

for logistic costs (μ=5.17), which scored 

significantly lower than all other factors. 

 

 

 

Importance building blocks 

Respondents significantly scored the value 

proposition (μ=6.38) as most important building 

block for IoT business models. Further, the measured 

differences between the importance of the other 

building blocks is low, although channels are 

considered significantly less important than 5 of the 

8 other building blocks. 

 

5.2.4 Comparison of groups  

Next, it was assessed whether significant differences exist between groups of data. The grouping 

factors are: B2B or B2C initiative, product or service based initiative, company size of the IoT 

application, company age of the IoT application, age of the IoT application itself and the sector of 

the company that offers the IoT application. 

Figure 27: Matrix of the significance of the differences 
between the factors in the building block key partners 

Figure 28: Matrix of the significance of the differences 
between the factors in the building block cost structure 

Figure 29: Matrix of the significance of the differences 
between the importance of the building blocks 
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All grouping factors were measured using a categorical scale. Appendix E.12 presents the 

descriptives of those six factors. Based on their distribution, the grouping factors were 

transformed as follows: 

- B2B or B2C initiative: no transformation. Group 1: B2B, group 2: B2C, group 3: both 

- Product or service based initiative: no transformation. Group 1: product, group 2: 

service, group 3: both 

- Company age: group 1: age lower than 5 years, group 2: age 5 years or higher  

- Company size: group 1: sizes micro and small (<50 employees), group 2: sizes medium 

and large 

- Age of the IoT application: group 1: age lower than 1 year, group 2: age 1 year or higher 

- Sector: based on the industry codes indicated by NAICS (North American Industry 

Classification System, 2014), four groups15 were composed. The analysis is presented in 

Appendix E.13. 

For the comparisons of two groups, Kolmogorov-Smirnov Z (i.e. the non-parametric counterpart 

of the t-test) was used, since it tends to have better power than the Mann-Whitney test when 

sample sizes are less than about 25 per group (Field, 2009). Moreover, the Kruskal-Wallis test 

(i.e. the non-parametric counterpart of one-way ANOVA) is used in case more than 2 means are 

compared (i.e. in the B2B vs. B2C, product vs. service and sector comparisons). Exact two tailed 

significances (p<0.05) were considered because the sample sizes are small (Field, 2009). 

Appendix E.13 shows whether significant differences were measured within each factor, based 

on the six grouping factors. Significant differences (p<0.05) are marked. Moreover, Levene’s test 

is performed to assess the homogeneity of variances of the created groups. Heterogeneity 

(p<0.05) is also marked. For all factors where significant differences were found, bar charts are 

presented to indicate the direction of the difference. The results for each grouping factor are 

described below.  

B2B versus B2C 

- No significant differences were found. 

Product versus service 

- The factor niche market in the building block customer segments scored significantly 

higher (𝜒2 = 8.77, 𝛼 = 0.09) in service based IoT applications.  

- The factor price in the building block value proposition scored significantly higher (𝜒2 =

8.901, 𝛼 = 0.008) in product based IoT applications.  

- The factor personal assistance in the building block customer relationships scored 

significantly higher (𝜒2 = 6.359, 𝛼 = 0.039) in product-service combination based IoT 

applications.  

- The factor implementation in the building block key activities scored significantly higher 

(𝜒2 = 10.328, 𝛼 = 0.004) in service based IoT applications and in the product-service 

combination based IoT applications. 

                                                             
15 Group 1: Agriculture & breeding, energy, environmental monitoring & disaster warning and smart homes & smart      
buildings 
Group 2: Manufacturing industry, automotive industry, retail, logistics & supply chain and transportation 
Group 3: Services smart cities, insurance, security & surveillance and telecommunications industry 
Group 4: Education, independent living, media & entertainment industry and tourism 
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Company age 

- The factor software partners in the building block key partners scored significantly 

higher (𝑍 = 1.055, 𝛼 = 0.049) by companies older than five years. 

- The factor IT costs in the building block cost structure scored significantly higher (Z=

1.109, 𝛼 = 0.019) by older companies. 

Company size 

- The factor sales force in the building block channels scored significantly lower (Z=

1.101, 𝛼 = 0.048) by small companies (<50 employees). 

- The factor hardware producers in the building block key partners scored significantly 

lower (𝑍 = 1.179, 𝛼 = 0.023) by small companies (<50 employees). 

- The factor software suppliers producers in the building block key partners scored 

significantly lower (Z= 1.149, 𝛼 = 0.039) by small companies (<50 employees). 

Age of the application 

- The factor mass market in the building block customer segments scored significantly 

higher (𝑍 = 1.184, 𝛼 = 0.036) in business models with older IoT applications (>1 year). 

- The factor personal assistance in the building block customer relationships scored 

significantly higher (𝑍 = 1.211, 𝛼 = 0.023) in business models with older IoT 

applications (>1 year). 

- The factor communities in the building block customer relationships scored significantly 

higher (𝑍 = 1.156, 𝛼 = 0.046) in business models with younger IoT applications (<1 

year). 

- The factor co-creation in the building block customer relationships scored significantly 

higher (𝑍 = 1.184, 𝛼 = 0.031) in business models with younger IoT applications (<1 

year). 

- The factor subscription fees in the building block revenue streams scored significantly 

higher (𝑍 = 1.128, 𝛼 = 0.035) in business models with younger IoT applications (<1 

year). 

Sector 

- The factor possibility for updates in the building block value proposition scored 

significantly higher (𝜒2 = 8.808, 𝛼 = 0.027) in business models with in the sector 

categories 1 and 2. 

- The factor personal assistance in the building block customer relationships scored 

significantly higher (𝜒2 = 12.491, 𝛼 = 0.003) in business models with in the sector 

categories 1 and 2. 

- The factor lending/renting/borrowing in the building block revenue streams scored 

significantly higher (𝜒2 = 12.835, 𝛼 = 0.005) in business models with in the sector 

categories 1 and 2. 

- The factor hardware producers in the building block key partners scored significantly 

higher (𝜒2 = 10.749, 𝛼 = 0.009) in business models with in sector category 2. 

- The factor data analysis partners in the building block key partners scored significantly 

higher (𝜒2 = 9.363, 𝛼 = 0.020) in business models with in sector category 2. 

Figure 30 presents an overview of all findings per grouping factor, as described above. 
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Figure 30: Overview of all findings per grouping factor 

 

5.2.5 Correlations 

Business models are shaped by combinations of building blocks, instead of a collection of 

standalone building blocks. Therefore, to examine the relationships between the building 

blocks, correlations between all factors were performed. Polychoric correlations were applied, 

since this correlation measure is indicated to be appropriate for use on non-parametric data 

(Field, 2009) and is indicated to outperform other correlation measures when ordinal data is 

considered (Babakus & Ferguson, 1988). Appendix E.14 presents all significant correlations 

between factors (R(pLRO)<0.01), sorted by the correlation coefficient. Furthermore, because 

the value proposition is indicated as the most important building block, the correlations in 

which the factors of the value proposition are involved have been investigated further. 

Appendix E.15 presents the correlations of the factors in the building block value proposition. 

These correlations were used to construct a tool which graphically illustrates the relations 

between factors, which is described in Chapter 7. 

 

5.2.6 Additional findings 

6 additional questions were posed. The results are presented in Appendix E.16. The findings are 

described below. 

- The question whether the data gained from the IoT application is used to generate 

additional revenue streams is answered above average (μ = 5.36, σ = 1.59) by 

respondents. The question whether this will be done in the future is answered more 

positive (μ = 5.87, σ = 1.24). 

- To the question whether variable costs are dominant compared to fixed costs in the cost 

structure of IoT application's business models, respondents answer just above average 

(μ = 4.85, σ = 1.44). 
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- To the question whether IoT technology will be applied mainly for B2B markets instead 

of B2C markets, respondents answer below average (μ = 3.19, σ = 1.57). In other words, 

respondents indicated that IoT technology will not only be applied in B2B markets, but 

also in B2C markets. This answer does however not state anything about the importance 

of either of the markets compared to the other. 

- To the question whether IoT technology will be used mainly to offer services instead of 

products, a positive answer is given (μ = 5.73, σ = 1.64). 

- Lastly, To the question whether the partner structure of IoT product’s business models 

is more complex than the partner structure of conventional business models, 

respondents answer above average, though not convincingly high (μ = 5.43, σ = 1.34). 
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6 Discussion 
 

In this chapter, the results of the interviews and the survey are, if possible, combined into the 

meta-inference (Teddlie & Tashakkori, 2006). Moreover, the found results are discussed. In this 

chapter, first, the discussion of the building blocks is presented. Next, the discussion of the 

group comparisons is pointed out.  

6.1 Discussion building blocks 

 
In this section, the results of the interviews are used to validate the results of the survey. In 

order to do so, the results of the survey (Figure 19) are compared to the results of the 

interviews (Table 4). The number of times that the interviewees indicated that a factor was 

present in their business model (from a total of 11 interviews) was compared with rankings of 

importance of the factors, resulted from the survey. Figure 31 presents a combined graphical 

overview of the comparisons of the interview results and the survey results.  

Next, using the interview results, it was checked whether the factors that were indicated as 

important by the survey also indicated as important in the interviews. If the results prove to be 

similar (i.e. either both high ranked or both low ranked), this means that both the qualitative 

and the quantitative methods indicate similar results. If however the results differ, based on the 

nature of the data and based on literature, a logical explanation was searched for. Finally, it has 

to be noted that the results of the interviews are based on current IoT business models, whereas 

the results of the survey is based on how future IoT business models should be configured. This 

could affect the outcome of the results. 

 

Figure 31: The interview and survey results combined 
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The following sections describe the comparisons of the interview results and survey results for 

each building block. Moreover, additional findings are presented. 

6.1.1 Most important building blocks 

The survey indicated that only the value proposition is the most important building block in IoT 

business models. In addition, the interviewed companies indicated that, next to the value 

proposition, the customer relationships and key partnerships are also considered to be 

important building blocks in IoT business models. This result is also amplified by the fact that in 

4 of the 11 interviews the specific combination of these three building blocks was most 

important in their business model. It can be concluded that the value proposition is considered 

to be the most important building block. Moreover, the building blocks customer relationships 

and key partnerships seem to be important as well. 

6.1.2 Customer segments 

No significant differences between any of the factors were found in the survey. The fact that the 

survey did not result in significant results could imply that 1) there is no difference between the 

importance of different customer segments, 2) respondents do not know the answers. The 

average on the factors in this building block is very low (only on 2 of the 9 other building blocks, 

the average is lower) and the variance of the results within each factor is high (only on 1 of the 9 

building blocks the average variance is higher). Both can be considered signs for the second 

explanation. This could mean that the posed classification for customer segments is incorrect. 

As alternative customer segments, sectors, demographic or geographic segments could have 

been chosen.  

Strikingly, the interview results indicated that IoT business are focused on niche markets. 9 of 

the 11 companies answered accordingly, 2 of the 11 companies indicated to serve a mass 

market customer segment. A possible reason for the difference of the results in the interviews 

and survey might lie in the fact that the interviews consider current IoT business models. As the 

IoT technology is relatively new, it makes sense that it is deployed in niche markets and did not 

yet reach mass markets. Dutch Domotics supported this, since it was mentioned that “future 

opportunities are in B2C markets, because this market is both much bigger and simpler. Our 

business in B2B carries out that we build up capital and development of knowledge to start our 

solution in the B2C market.” Moreover, LeHong et al. (2013) stated that IoT is evolving from a 

niche area into a mainstream activity in the next three years. 

Based on the interviews alone, it can be concluded that IoT applications are meant for niche 

markets, but this cannot be generalized widely. It does however tell us something about the 

stage of adoption in which IoT is currently in: niche markets are probably the current focus 

point of IoT applications and IoT will likely move to mainstream markets.   

6.1.3 Value proposition  

Respondents in the survey found the factors convenience, performance, getting the job done, 

comfort and possibility for updates more important in IoT business models. For the first two 

factors, the interview results were accordingly (respectively 10 and 7 of the 11 companies 

indicated the presence of the factors in their business models). For the second two factors 

getting the job done and comfort, the interview results did not match (respectively 2 and 1 of 

the companies indicated the presence of the factors in their business model). No assignable 

explanation for this difference is found. Lastly, also the factor possibility for updates was not 

scored high in the interviews (1 of the companies indicated the factor). No logical explanation of 
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the difference is found. Though, Hui (2014) stated that in a connected world, products are no 

longer one-and-done. Thanks to over-the-air updates, new features and functionality can be 

pushed to the customer on a regular basis. This implies that the possibility to update products is 

indeed a specific feature facilitated by IoT technology. Thus, it could be argued that the 

possibility for updates is indeed an important feature of IoT business models. 

Strikingly, 7 of the 11 interviewed companies indicated cost reduction to be present as a factor 

of their value proposition, but the survey did not confirm thes results. Openshaw et al. (2014) 

argued that cost reduction in IoT business models is not bad, but it also is not enough. 

Businesses should extend from cost reduction models to exploring revenue models, such as 

additional revenues from the data being generated. This implies that, although cost reduction is 

not the only possible type of value proposition, it belongs to the most important value 

proposition types.  

 

Lastly, the factors price, newness and brand/status were indicated to be the least important to 

offer in an IoT business models in both the survey and the interviews. 

6.1.4 Channels 

The survey results indicated that customers of IoT application should particularly be reached 

via web sales. Yet, only 4 of the 11 companies indicated to currently use web sales. The channel 

sales force was indicated to be the most used by the interviewed companies (8 of the 11 

companies indicated as such). Although in the interviews any form of networking and other 

sales activities were classified in the factor sales force, the disparity between the results is 

notable. A possible explanation is given by the fact that the majority of the interviewed 

companies offered IoT applications to B2B markets (i.e. 8 of the 11 companies), in which case 

the use of sales is more likely. Although a significant difference is not found, the data results 

indeed point out that the channel sales force is more used in B2B business models. Moreover, 

the three interviewed companies that offer to B2C markets indicated that sales force was not 

one of the main used channels. Furthermore, Enright (2014) indicated that the U.S online retail 

sales will account for 11% of the total retail sales in 2018 (i.e. a growth of 57% since 2013). The 

survey results therefore make the most sense as customers will be reached via the web in the 

future. Based on the explanations above, it can be concluded that only web sales belongs to the 

most important channels in IoT business models. 

 

Lastly, both the survey results as the interview results indicated the channel own stores to be 

the least suitable to use in IoT business models. Due to the recent rise of online sales and due to 

the connected nature of IoT applications, this makes sense. 

6.1.5 Customer relationships 

Respondents of the survey indicated that customer relationships of IoT applications will be 

focused on co-creation and communities. 4 of the 11 companies pointed out to use co-creation 

in their business model, which was the third most measured type of customer relationship 

measured. For instance, Philips indicated to use of co-creation as type of customer relationship 

for their IoT product ‘Hue’, since customers can design their own light recipes and sell it via 

Philips ‘market places’. Mieloo & Alexander indicated that co-creation is only used in the 

development phase of their product. Communities were however indicated to be used by 1 of 

the 11 companies. This difference in findings between the interviews and the survey could 
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imply that the adoption of customer involvement in product development in mainstream 

markets is in its infancy. 

7 of the 11 companies indicated that the relationship type self-service is present in their 

business model. The survey results confirm this, since the factor is scored higher, though not 

significantly higher, than the average in the building block and significantly higher than 2 of the 

5 other factors. Moreover, 7 of the 11 companies indicated that personal assistance is present in 

their business model. This is however not confirmed by the survey, as it is ranked second 

lowest. This can be explained by the fact that the interviews describe current IoT business 

models instead of future IoT business models. As web sales is increasingly prominent as 

channel, it is plausible that personal assistance is less used as type of customer relationship type 

in the future. Moreover, also personal assistance could be considered a customer relationship 

type mainly for B2B markets. The interview results also confirm this, since only 1 of the 3 

interviews on IoT applications in B2C markets indicated that personal assistance was part of 

their business model. Based on the explanations above, self-service could be considered as one 

of the most important customer relationship types and personal assistance cannot.  

Furthermore, both the survey results as the interview results indicated that dedicated personal 

assistance is less suitable type of customer relationship. This is in line with expectations, mainly 

since web sales become increasingly prominent as channel and dedicated personal assistance is 

less suitable for online channels. Instead, three of the four interviewed companies that use web 

sales as preferred channel use self-service as type of customer relationship.  

Lastly, the data generated by IoT applications enables customer involvement, among which on 

an individual basis. For instance, conventional washer manufacturers only have after sales 

customer contact when the machine breaks down. In the business model of Bundles, which 

offers a connected washer, customers get monthly feedback about their washing behavior. 

Furthermore, where customers of Essent used to see their energy usage once a year, the E-

thermostaat currently enables customers to monitor their use of energy daily. Also Hui (2014) 

stated that IoT business models add personalization and context through information gained 

over time. In conclusion, access to the customer data enables quicker and more personalized 

customer contact.  

6.1.6 Revenue streams 

Respondents of the survey indicated subscription fees, usage fees and asset sale to be the most 

suitable ways to generate revenue for IoT applications. For all three factors, this is supported by 

the interviews, as respectively 4, 3 and 9 of the 11 companies indicated to use this payment 

model (and these were the three highest scores found in the building block). Hui (2014) 

indicated that making money in the connected space is not limited to physical product sales: 

other revenue streams become possible after the initial product sale, including value-added 

services, subscriptions, and apps, which can easily exceed the initial purchase price. 

Furthermore it is stated that things that generate recurring revenue are actually more appealing 

to venture capitalists. So, this supports both subscription fees and usage fees as suitable ways to 

generate revenue for IoT applications. Moreover, Essent indicated to expect a trend in 

subscription structured models, in which a product is once bought after which recurring 

additional services are sold for a periodic price. 
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It can be concluded that respondents agree that recurring revenues are the most suitable 

payment models for IoT applications. The interviews companies also agree, yet in a less strong 

extent. Though, asset sale is by far considered to be the most important by the interviewed 

companies. A possible explanation to this fact could lie in the fact companies and customers are 

currently not ready for recurring revenue models. 

Strikingly, brokerage fees are in both the survey as the interview results indicated as the least 

suitable payment model for IoT applications. However, online business are recently getting 

known for their suitability for brokerage models. Companies as eBay, airbnb and Uber are built 

around this model. Of the three, one could argue that Uber belongs to the IoT domain. Miorandi 

et al. (2012) also proposed brokerage services as possible model to use for IoT applications, and 

stated an example in which a brokerage system negotiates for you what food to buy, based on 

the fridge content, dietary constraints, your agenda and quality and price of food. Concluding, it 

could be argued that brokerage systems are an obvious payment model in order to generate 

revenue streams for IoT applications, because the generation of data out of IoT applications 

makes it possible to combine any supply and demand. There is no identifiable explanation for 

the deviation findings of the survey and the interviews. Based on the explanations above, it can 

be concluded that subscription fees, usage fees and asset sale belong to the most important 

payment models in IoT business models. 

 

On the question whether the data gained from the IoT application is used to generate additional 

revenue streams will in the future, respondents agreed (μ = 5.87, 1-7 scale). 9 of the 11 

interviewed companies indicated to have access to the data generated by the IoT application, 

yet all companies indicated that the generated data is currently not used to generate additional 

revenue streams. Doing so, privacy issues are stated to occur. For instance, Dutch Domotics 

stated that using the data is “a future possibility, albeit considering privacy restrictions as a high 

priority”. Furthermore, Philips indicated that “to use the collected data (social listening, 

connected product usage data, website visits and son) for the generation of additional revenue 

streams, you have tocomply to local privacy- and other legal regulations”. Openshaw et al. 

(2014) indicated maximizing transparency to enhance user trust as one of the six focus points to 

unlock the business value of connected devices. 

3 of the 11 companies pointed out never to use the data for the generation of additional revenue 

streams. The other 8 companies indicated to be benevolent to possibly doing so in the future 

and several companies, including Bundles and Focus Cura indicated the data is “an asset which 

is currently being built”. It was pointed out that if the usage of gathered data for generating 

additional revenue streams was considered, permission and transparency to their customers 

that produced the data would be needed. For instance, Hoogendoorn Growth Management 

indicated that “if there would be demand for benchmarks or brokerage of the data, then we 

would, with permission of our customers, consider to offer this.” Moreover, GSETrack stated 

that “if we want to use the data for other purposes, then we would have to make very clear 

agreements with our customers.” LeHong & Velosa (2014) pointed out the question ‘who owns 

the data?’ as core IoT challenge. 

 

Furthermore, Bundles, Philips, GSETracks and Prometheus Informatics stated that the 

additional revenue streams would be generated by using the data for upselling purposes, and to 

engage with the individual users of their products, instead of using the data to generate revenue 

streams by selling the data to third parties. Again, this is due to privacy issues. All four 
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companies consider providing advice to customers based on their data. For instance, Bundles, 

which offers connected laundry machines, stated that it “could offer the suitable laundry 

detergents based on analysis of wash behavior” and Prometheus Informatics, a telematics 

systems provider, indicated that “the selling of analyses of driving behavior and waiting times 

would be interesting in the future.” GSETracks also mentioned that “parties which for instance 

monitor noise pollution at airports could be interested in acquiring our data, thus it would be 

possible to generate additional revenue streams from the data.” Only 1 of the 12 companies 

indicated never to use the gathered data to generate additional revenue streams.  

It can be concluded that, although privacy should be taken serious, there is agreement on the 

fact that data will be used to generate additional revenue streams in the future. At all the 

interviewed companies, this is currently however not yet the case. This could be because the 

fact that companies are currently not ready for this, as collection of the data, knowledge and 

skills on how to create value with it is still in development. 

6.1.7 Key resources 

The survey results indicated software and employee capabilities as most important resources in 

IoT business models. The interview results confirm this, as respectively 8 and 11 of the 11 

companies pointed out that the both factors are among the key resources in their business 

models. Furthermore, Bradley (2013) stated that the combination of ‘people’ and ‘process’ 

enablers represent more than half of the total value realized in IoT. Specifically, people-centric 

management practices and strong information management loom large as the top priorities 

(Bradley, 2013). Furthermore, financial resources are in both the survey as the interviews 

indicated as the least important resource to be involved in IoT business models. Based on the 

explanation above, it can be concluded that software and employee capabilities belong to the 

key resources in IoT business models. 

6.1.8 Key activities 

The survey results indicated product development as the most important key activity in IoT 

business models. The interview results confirm this, as 11 of the 11 companies pointed out that 

the product development is among the key activities in their business models. Furthermore, 

although the factor customer development was not considered to be among the most important 

factors, the interviews indicated otherwise (8 of the 11 companies indicated the presence of this 

factor in their business model). No assignable explanation is found for this difference. Lastly, 

partner management and logistics are in the survey indicated as the least important activities to 

be involved in IoT business models. Logistics is indicated accordingly in the interviews, since 

only 3 of the 11 interviewed companies indicated logistics to be a key activity. 5 of the 11 

interviewed companies however indicated partner management as key activity. No assignable 

explanation is found for this difference. Based on the explanation above, it can be concluded that 

only product development belongs to the key activities in IoT business models. 

 

6.1.9 Key partnerships 

The survey results indicated that software & app developers, launching customers, hardware 

partners and data analysis partners are the most important partnerships to acquire in IoT 

business models. The interview results confirm the first three, as respectively 8, 9 and 10 of the 

11 interviewed companies pointed out that these factors are among the key partnerships in 

their business models. Data analysis partners were however only once indicated as key partners 
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by the interviewed companies. This makes sense because, as indicated above, none of the 

interviewed companies indicated to actually use the data generated by their IoT applications. 

Only Bundles pointed out to partner with a data analysis firm in order to analyze the washing 

behavior of the customers. Based on the explanations above, it can be concluded that software & 

app developers, launching customers, hardware partners and data analysis partners all belong 

to the key partnership types in IoT business models. 

 

Furthermore, logistics partners are in the survey indicated as the least important partnerships 

in IoT business models. This is indicated accordingly in the interviews, only 2 of the 11 

interviewed companies indicate logistics partners to be key partners. This is similar as the 

results found on the key resources, as logistics were also indicated as the least important key 

resource.  

Lastly, some indicators for the complexity in partnerships of IoT applications is found. On the 

question whether the partner structure of IoT applications’ business models is more complex 

than the partner structure of conventional business models, respondents on averages indicated 

to agree (μ = 5.43). Hui (2014) supported this, since they argued that firms change focus to 

emphasize growing partnerships rather than building internal capabilities. Furthermore, it is 

stated that understanding how others in the ecosystem make money becomes important to 

long-term success. Also some interviewed companies reacted likewise. For instance, Bundles 

argued that it is not possible to build your solution alone and IoT companies will have to 

outsource also crucial activities to partners. Moreover, Mieloo & Alexander stated that 

partnerships are becoming crucial and that more collaboration causes long term relations, 

information sharing and jointly cost reduction.  

6.1.10 Cost structure 

The survey results indicated product development as the most important cost factor in IoT 

business models. The interview results confirm this, as 8 of the 11 companies pointed out that 

the product development is among the key cost factors in their business models. Furthermore, 

this is similar as the results found on the key activities, as product development was also 

indicated as the most important key activity. Furthermore, the interview results also indicated 

costs related to personnel and hardware production to be presents in their business models 

(respectively 9 and 8 of the 11 times present). No assignable explanation for the difference in 

results can be identified. Moreover, although employees are also indicated as one of the most 

important key resources, this does however not directly imply that it is one of the largest cost 

factors. Based on the explanations above, it can be concluded that product development belongs 

to the most important cost factors in IoT business models. 

 

Furthermore, logistic costs are in the survey indicated as the least important cost factor in IoT 

business models. The interview results support this, as only 3 of the 11 interviewed companies 

indicate logistic costs to be one of their important cost factors. This is similar as the results 

found on the key resources and key activities, as logistics were also indicated as the least 

important key resource and key activity.  

The interviewed companies also indicated that costs regarding personnel are among the most 

important costs. Although this is not supported by the findings in the survey, it corresponds 

with the findings in the building block key resources which indicate that employee capabilities 

are one of the key resources in IoT business models. 
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Lastly, in both the survey and the interviews, the participants were asked whether either 

variable or fixed costs are dominant in IoT business models. The survey indicated variable costs 

marginally higher that fixed costs. This implies that there is no real dominant cost structure. 

Moreover, 8 of the 11 interviewed companies indicated that fixed costs are dominant in their 

IoT business model. This figure could however be exaggerated since four of these companies are 

startups that are still in the middle of the product development phase. In this phase, fixed costs 

are known to be dominant over variable cost. Moreover, 2 of the 11 companies are large 

companies that allocate cost centrally, which implicates that the majority of all costs are 

internally treated as fixed costs. Concluding, no dominant cost structure was found for IoT 

business models. 

6.1.11 Conclusion 

The most important factors per building block, validated by either being indicated as important 

by both research methods or by an explained difference, are presented in Figure 32. Only in two 

building blocks, alterations were made compared to Figure 17. In the building block customer 

relationships, the factor communities was omitted and the factor self-service was added. In the 

building block revenue streams, the factors getting the job done, possibility for updates and 

comfort were omitted and the factor cost reduction was added. 

 

Figure 32: The validated most important factors per building block 
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6.2 Discussion group comparisons 

 
Based on the used grouping variables, not much significant differences in factors were found. 

This section describes only the significant differences in factors seen in the survey for the 

factors of which a logical explanation of the difference in the groups could be found. In addition, 

it discusses the findings on the grouping factors found in the interviews. Based on the 

discussion, possible hypotheses that could be investigated in further research are posed. 

6.2.1 B2B versus B2C markets 

No significant differences between B2B and B2C markets were found in the survey. On the 

question whether IoT technology will be applied mainly for B2B markets instead of B2C 

markets, respondents answer below average (μ = 3.19). In other words, respondents indicated 

that IoT technology will not only be applied in B2B markets, but also in B2C markets. This 

answer does however not state anything about the importance of either of the markets 

compared to the other. 8 of the 11 interviewed companies currently deploy their IoT solution in 

the B2B market. However, Focus Cura pointed out that they could “serve consumers directly in 

the future, but that individuals are currently not inclined to buy such product by themselves.” 

Dutch Domotics mentioned that “opportunities lie in B2C markets, because this market is both 

much bigger and simpler. Our business in B2B carries out that we build up capital and 

development of knowledge to start our solution in the B2C market.” 

- B2C markets are the focus markets for future IoT applications 

6.2.2 Product vs. service offered IoT solutions 

On the question of the survey whether IoT technology will be used mainly to offer services 

instead of products, respondents agreed. In the interviewed results, only 2 of the 11 companies 

offered IoT solutions based on a service only. Of the latter 9 companies, 4 companies offered IoT 

solutions based on product and 5 companies offered IoT solutions based on both a product and 

a service. Yet, of these latter 9 companies, 4 companies explicitly stated to have the desire to 

offer the IoT solutions as a service only. Moreover, Dutch Domotics stated that value 

propositions will mainly be found by offering services and not by only offering products. 

Further, both Bundles and Blinq Systems indicated to think that more and more service minded 

business models will arise. Based on this finding, the following hypothesis is posed: 

- Service based business models are more suitable for IoT applications 

6.2.3 Company age and size 

It is found that key partners in software and hardware are more important to larger and older 

companies. Although there is no evidence, this could be explained by the fact that larger and 

older companies rely more on partnerships in general. Moreover, the channel sales force is 

considered to be more suitable by larger companies. This could be explained by the fact that 

small companies probably do not have the budget or resources to use a sales force anyway and 

have to rely on less expensive channels such as web sales. Based on the findings above, the 

following hypothesis are posed: 

- In IoT business models, partnership are more important for both larger and older 

companies that for smaller and younger companies. 

- The channel type sales force is not suitable for young and small businesses that offer IoT 

applications. 
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6.2.4 Age of the application 

It is found that for young IoT applications (<1 year) communities and co-creation are more 

important types of customer relationships than for older IoT applications. This makes sense, 

since new IoT applications need customer involvement for product development and to get a 

starting customer base. Comparable, it is found that older companies rely more on personal 

assistance as a type of customer relationship. Based on these findings, the following hypotheses 

are posed: 

- Communities and co-creation are suitable types of customer relationships for new IoT 

applications. 

- Personal assistance is a suitable type of customer relationships for older IoT 

applications. 

As stated before, there is agreement on the fact that subscription fees is a suitable payment 

model for IoT applications, yet companies might not yet be ready to use it. The fact that it is 

found that older IoT applications rely significantly less on subscription models than younger IoT 

applications supports this theory. It would imply that new IoT solutions are adopting 

subscription fees as payment model, while older IoT applications are still build on conventional 

payment models such as asset sale. Based on this finding, the following hypothesis is posed: 

- IoT applications should be offered by using recurring payment models.  

Lastly, it is found that older IoT applications rely more on mass markets than younger IoT 

applications. This could make sense, since new IoT applications likely do not yet have access to 

mass markets and focus therefore on smaller markets, while successful older IoT applications 

are adopted by mainstream markets. Based on this finding, the following hypothesis is posed: 

- Targeting mass markets only works for older IoT applications. 

6.2.5 Sector 

Five significant differences between sectors were found. Notably, for all five differences, the 

industrial sector scored higher than the other sectors. This could imply that the industrial 

sectors are more suitable for IoT applications in general. Bradley (2013) stated that companies 

in high tech and telecommunications and financial services (sector group 3) are realizing a 

higher percentage of IoT value. Furthermore, companies in manufacturing and retail (sector 

group 2) have captured the smallest share of IoT value. These findings contradicts the posed 

explanation above. Based on the findings, the following hypothesis is posed: 

- The industrial sectors is the most suitable sector to offer IoT applications. 
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7 Tool design 
 

Finally, based on the correlations of factors found between and within the building blocks, as 

described in section 5.2.5, a tool is designed. When selecting a factor in the building block that is 

indicated to be the most important, the value proposition, the tool shows all factors in other 

building blocks that are positively correlated to that factor. These correlations are graphically 

presented in the business model canvas, whereby a user of the tool can easily get an overview of 

the correlation factors for a specific type of value proposition. To illustrate, Figure 33 presents a 

screenshot of the tool. In this example, all significantly correlated factors (p<0.05) of the 

underlined factor in the value proposition, in this case performance, are presented. 

 

Figure 33: A screenshot of the design tool 
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8 Conclusion 
 

This chapter concludes this thesis. Successively, section 8.1 answers the research goal and 

presents the main findings, section 8.2 describes the research contributions, section 8.3 

describes the limitations of the research project and finally, section 8.4 closes with suggestions 

for further research. 

8.1 Research goal and main findings 
 

The following research goal was defined: 

To determine how business models for Internet of Things applications should be configured. 

This thesis achieved this goal by: 

1. Providing business model factors for IoT business models and ranking them based on 

their importance. This was done by ranking the average factor results found in the 

survey. This resulted in lists of factors in order of importance per building block of the 

business model canvas (i.e. Figure 17).  

2. Validating the most important factors in IoT business models. This was done by 

checking whether the factors that were indicated to be important by the survey were 

also indicated to be important by the interviews. This resulted in validated lists of the 

most important factors per building block (i.e. Figure 32). 

3. Defining which correlations exist between business model factors and creating a tool to 

visualize those correlations. This was done by the using the significant correlations 

(p<0.05) of factors of the building block value proposition with other factors. This 

resulted in a tool which visualizes these correlations (i.e. Figure 33). 

Furthermore, based on the interviews’ and the survey’s insights, the following findings can be 
enumerated: 

- Value propositions of IoT business models should focus on offering convenience, 

performance and cost reduction. 

- IoT business models should use recurring payment models (i.e. subscription fees and 

usage fees) and asset sales as ways to generate revenue streams.  

- The data generated by IoT applications provides new opportunities. First, the data is not 

yet used to generate additional revenue streams but this will start happening in the near 

future. While doing so, privacy has a high priority and maximizing transparency to 

enhance user trust should be a point of focus. Second, data streams enable quicker and 

more personalized ways of customer relationships. Third, the connection of products 

and the associated data enables products to become services. 

- Capabilities for the digitalization of objects are needed. This impacts the channels, key 

resources, key activities and key partners of IoT business models by the requirement of 

web sales, software and data analysis. These requirements also impact the cost 

structure, as IT costs rise. Moreover, employee capabilities are indicated to be an 

important resource in IoT business models. 

- Partnerships in IoT business models are complex due to several reasons: the need for 

other partners such as data analysts and software builders; customers become partners 
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by co-creating in the product development of IoT applications; companies change focus 

to emphasize growing partnerships rather than building internal capabilities 

Yet, due to the explorative nature of this thesis, these findings should be interpreted as 
directions on how IoT business models should be configured.  

8.2 Research contributions 
 

For academics, this research project contributes by filling the literature gap regarding IoT 

business models and can serve as starting point of future research on IoT business models. It is 

the first study that extensively maps what factors of IoT business models exist, what factors of 

IoT business models are important and what relations between factors of IoT business models 

exist. Moreover, based on the business model canvas, it proposed and validated a measuring 
instrument to determine how IoT business models are configured.  

For business purposes, this research project helps managers in their decisions on how to 

construct the business models of their future IoT applications. When a company decides to 

apply IoT technology into a specific proposition, this study serves as a tool to guide on how the 

IoT application’s business models could be configured and how the different factors in the 
business model relate to each other.  

8.3 Limitations 
The most important limitations in this thesis are: 

Methodological limitations 

- Since current IoT business models were the focus point in the interviews and future IoT 

business models were the focus point in the survey, a difference in the interpretation of 

the interview and the survey occurred. Although this difference is taken into account in 

the inference of the results, the conclusion of the project would have been stronger 

when both research approaches would have had the same focus point. 

Interview limitations 

- Since only one person per company was interviewed, single response bias may occur. 

Naturally, it would have been better to conduct multiple interviews per company. 

Moreover, also the conduction of more interviews on more IoT initiatives would 

improve the validity of as well the proposed business model factors for IoT applications 

as the used interview results. 

- Due to the fact that the interviews were not transcribed, less depth in the interview data 

was achieved. When transcription and coding the interview was performed, underlying 

reasons for the found configuration of the IoT business model could have been revealed. 

Survey limitations 

- After data preparation, only 72 cases remained. In order to assure validity of the found 

results and in order to find significant results at all, it would have been better to have at 

least the double amount of data. 

- Although multiple data preparation actions were taken to reduce bias and increase the 

data validity, detected occurred and undetected bias may have occurred: 
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o The assumptions for parametric tests did not hold. More specific, the data 

resulted to be not-normal and heterogenetic. Moreover, acquiescence bias 

occurred. Although non-parametric tests were used accordingly, normal and 

homogenate data would have been more reliable. 

o It is likely that the quality of the survey data suffers from the high length of the 

survey.  

o Since the survey was distributed via various different online channels, it was 

impossible to exactly know how knowledgeable the respondents actually were. 

Moreover, it was not possible to calculate a response rate, and when this would 

have been possible, it would have been very low. Although sample validity is of 

less importance in exploratory research, it still affects the quality of the survey 

data.  

o Although it was found that the data in the two branches were similar, merging 

the data is in fact wrong, since in both branches the questions were posed 

slightly different. 

o Single response bias may occur on the data in the first branch. It would have 

been better to have multiple responses per IoT initiative. 

o Some questions in the survey such as the questions on the customer segments 

building block could have been multi interpretable or unclear.  

Result limitations 

- Argyris & schon (1999) stated that a researcher's challenge is to define and meet 

standards of appropriate rigor without sacrificing relevance of a study. In terms of this 

rigor-relevance debate, this research project resulted to be quite rigorous and lacked 

relevance. Namely, in spite of the creation of a tool, the practical usefulness of the thesis 

could have been stronger. It lacks results on what specific decisions should be made by 

managers that would like to apply IoT technology on a product or service in a specific 

market or sector. In future research, this could be improved by narrowing the scope of 

the study, for instance by only focusing on one specific sector, and by increasing the 

sample size. 

- The correlation study did not identify specific business models for different types of IoT 

applications. Since business models are composed of specific combinations of building 

blocks, it would have been interesting to find specific configurations of the building 

blocks in different situations. In future research, this could be also improved by 

narrowing the scope of the study by for instance focusing on one specific sector. 

Moreover, within a sector, explanatory research could be done to identify the 

performance of specific preset combinations of building blocks. 

8.4 Suggestions for further research 
Suggestion for further research that can build upon this thesis are: 

- The conduction of similar research with a more narrow scope. For instance, it would be 

interesting to only focus on a specific sector when investigating the configuration of IoT 

business models. 

- Redo the research to collect more survey data, preferably in different countries. This 

would provide more validity and the chances of finding more significant results would 

increase.  
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- The complementation of the proposed tool. As the tool only presents the correlations of 

the factors of the building block value proposition, it would be interesting to expand the 

tool by adding all other correlations. Moreover, research could be done on whether 

different business model configuration patterns occur in the data visualized by the tool. 

Naturally, more data would in this case also increase the validity of the tool. 

- The conduction of similar research by the usage of other business model frameworks. 

For the research field of business models, it would be interesting to investigate whether 

the results of this research project would either be similar or different when using 

another business model framework. 

- Test the posed hypotheses introduced in Chapter 6. By doing so, insight could be created 

in what specific business model configuration should be used in different sectors and 

markets and with different IoT applications (e.g. product or service based). For instance, 

it would be interesting to investigate if a difference is found between IoT business 

models applied in B2B markets or B2C markets, as this thesis unfortunately did not 

reveal this. 

- Validate the composed measurement instrument as an appropriate instrument to 
capture the configuration of IoT business models.  
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A Abbreviations 

 

B2B Business to business 

B2C Business to consumer 

BMC Business model canvas 

CH Channels 

CF  Cost structure 

CR Customer relationships 

CS Customers segments 

IoT Internet of Things 

KA Key activities 

KR Key resources 

KP Key partnerships 

RS Revenue streams 

VP Value proposition 
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B Appendices theoretical background 

B.1 Business model ontology comparisons 
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B.2 Definitions of factors for each business model 

This appendix describes the factors in each building block, as proposed by Osterwalder & Pigneur 

(2010). It has to be noted that Osterwalder & Pigneur (2010) did not claim that these lists of factors 

per building block are exhaustive. Hence, among other reasons described, the lists of factors were 

validated. 

Customer segments 

 

Value proposition 

 

Channels 

 

In the interviews, due to time constraints, it was chosen to only focus on the channel types.  
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Customer relationships 

 

 

Revenue streams 

 

Moreover, Osterwalder & Pigneur also distinguish fixed and dynamic pricing models, which were included in 

the interview. 

Key resources 

 

Key activities 

 

 

  

Customer Relationships Description Examples

Personal assistance Offering help during the sales process or after the purchase • Onsite at the point of sale, through call centers, by e-mail, or through other means

Dedicated personal assistance Dedicating a customer representative specifically to an individual client• In private banking services dedicated bankers serve high net worth individuals

• Account managers who maintain personal relationships with important customers

Self-service Providing the necessary means for customers to help themselves

Automated service • Automated services can recognize individual customers and their characteristics  

• Amazon.com offering specific book or movie recommendations

Communities

Co-creation • Amazon.com invites customers to write reviews

• YouTube.com ask customers to create content for public consumption

• Pharmaceutical giant GlaxoSmithKline launched a private online community to  

increase understanding of the challenges faced by overweight adults

Co-create value together with customers instead of the traditional 

customer-vendor relationship

Mixes a more sophisticated form of customer self-service with 

automated processes

Utilizing user communities to become more involved with customers 

and to facilitate connections between community members
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Key partnerships 

Primarily, Osterwalder and Pigneur (2010) presented four different types of partnerships: 

- Strategic alliances between non-competitors 
- Coopetition: strategic partnerships between competitors 
- Joint ventures to develop new businesses 
- Buyer-supplier relationships to assure reliable supplies 

 
Moreover, three motivations of key partnerships were presented:  
 
 

 
  

Cost structure 

The following characteristics of cost structures were distinguished: 

 

Moreover, two classes of business model cost structures were presented: 

- Cost-driven: focuses on minimizing cost wherever possible. 

- Value-driven: focuses on value creation instead of cost minimization. 

The classes of business model cost structures were not included in the interviews. 
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C Appendices methodology  

 

C.1 Interview protocol 

Questions which were not used from the questions stated in the Business Model Canvas 

(Osterwalder & Pigneur, 2010) are colored grey 

 

Interview protocol business models for Internet of Things 

 

Date:   

Time: 

Duration:   

Sector:   

Company:   

IoT application:   

Interviewee:   

1. Introduction 

a) Introduce myself, explain the background of the study: as part of my Master’s thesis 

at the Eindhoven University of Technology 

2. Elaboration of the purpose of the research and the interview and elaboration business 

model canvas 

The purpose of this research is to find patterns into what business models are used for IoT 

products. Therefore, in this interview, I will ask you questions about the used business model of the 

[product]. I would like to only consider the business model of this product and thus not that of 

possible other of your company’s IoT products. Furthermore, I would like to consider the current 

situation of the business model, and thus not a future or desired situation. 

In order to guide this interview and describe the business model, I will use the business model 

canvas. Did you hear of the business model canvas before? 

I will briefly explain what the business model canvas is. [Give handout business model canvas]. The 

business model canvas is a framework to create new business models and to document existing 

business models. It divides a business model into nine different building blocks. These are: 

- Customer segments: the different customer groups for which the product adds value 

- Value proposition: the value the product delivered to satisfy the customer needs 

- Channels: how your company reaches its customer segments to deliver the value  

- Customer relations: the types of relationships your company maintains with the customer 

segments 
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- Revenue streams: the ways how a company generates revenue from offering value to each 

customer segment 

- Key resources: resources which allow a company to create and offer a value proposition 

- Key activities: actions a company undertakes in order to create and offer value  

- Key partners: partnerships a company makes in order to create and offer value  

- Cost structure: the different costs a company makes in order to create and offer value and 

the main cost structure. 

In this interview I will ask several questions on the IoT product in general and then some questions 

on each of the described building blocks. The interview will approximately take 90 minutes of your 

time. Is this clear? Do you have any questions before we start the interview? 

 

3. Questions on the company 

a) Size?  

b) Sector? 

c) B2B or B2C? 

d) Product or Service? 

 

4. Questions on the IoT product  

a) Could you describe the IoT product? 

i. How did you come to the idea? 

ii. How did the process of development and market entry go? 

iii. Do competitors also offer a product like this? 

b) Did this product exist without being connected? 

c) What is the age of the not connected version of this product? 

i. What is the age of the (new) connected product? 

 

5. Questions on the IoT product’s business model building blocks 

 

a) Customer segments 

i. Who are the most important customers? What is the focus group? 

ii. Are there different customer segments which are not similar? Which ones? 

 If so, do these different customer segments have a totally different business 

model? 

(If so, the two business models will be discussed separately from here. Data customers vs. 

product customers) 

 

iii. How did the customer segments change for the connected product, compared to the not 

connected version of the product? 

b) Value Propositions 

i. Which customer problems are you helping to solve?  

ii. Which customer needs are you satisfying? 
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iii. What bundles of products and services are you offering to each Customer Segment? 

iv. If only a product business earlier: are you now also offering a service? 

 

v. How did the value proposition change for the connected product, compared to the not 

connected version of the product? 

 What are the benefits of the connection of this product? 

 

 

c) Channels 

i. How are you reaching your customers? 

ii. How do they want to be reached?  

iii. Which ones work best? 

 

iv. How did the channels change for the connected product, compared to the not connected 

version of the product? 

 

d) Customer relationships 

i. What type of relationship do you have with your Customer Segments? 

ii. Is this different then Customers would expect the relationship to be? How? 

 

iii. How did the customer relationships change for the connected product, compared to the 

not connected version of the product? 

 

e) Revenue streams 

i. Which different revenue streams are used? 

ii. What payment model(s) do you use? 

f) Why? 

i. Are the prices fixed or dynamic? 

ii. Does the customer earn or save money by using this product? How? 

 E.g. success fee based? 

 

iii. How did the revenue streams change for the connected product, compared to the not 

connected version of the product? 

 Is there a big price difference between the initial and the IoT product? How much? 

 

g) Key Resources 

i. Which resources are needed to create and offer your product? 

ii. Which resource is the most important? 

 

iii. How did the key resources change for the connected product, compared to the not 

connected version of the product? 

 How did you acquire new resources/technology? 
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 i.e. 1) develop; 2) buy; 3) partner 

 

h) Key Activities 

i. Which activities are needed to create and offer your product? 

ii. Which activity is the most important? 

 

iii. How did the activities change for the connected product, compared to the not connected 

version of the product? 

 

i) Key partnerships 

i. What kind of partners (other organizations) are partnered with to deliver the product? 

ii. Which Key Resources or Activities do you acquire from these partners? 

 

iii. How did the key partnerships change for the connected product, compared to the not 

connected version of the product? Are there other partners then before?  

 

j) Cost Structure 

i. What are the most important cost factors in this business model?  

ii. On what kind of cost structure is this business model based? 

 

iii. How did the cost structure change for the connected product, compared to the not 

connected version of the product? 

 

6. General questions on the business model of the IoT product 

a) What would be the most important building block to make this product successful? 

b) Are there any exceptions in which the business model is build up differently? 

c) Are there other IoT products currently sold in your company?  

i. If so, are the business models similar to the one of this product or really different? 

ii. What is different? 

d) In general, how would you expect that business models of connected products will change 

in the future? 

i. Which change have the biggest impact on companies (and on your company)? 

ii. Which questions have to be answered by companies (and by your company)? 

e) Is the product considered to be successful by your company? In what extends is it 

successful? 
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C.2 Interview analysis  

 

 

  

Building Blocks Factors Alternative Classification Interview 1 Interview 2 Interview 3 Interview 4 Interview 5

Customer Segments

Mass Market x x

Niche Market x x x

Segmented

Diversified

Multi-sided platforms

Value Propositions

Newness x

Performance x x x

Customization x

"Getting the job done"

Design

Brand/status

Price x

Cost reduction x x x

Risk reduction x

Accessibility x

Convenience/usability x x x x x

Added Comfort x

Added Possibility for updates x

Channels

Sales force x x x

Web sales x x

Own Stores

Partner stores x

Wholesaler x x x

Customer Relationships

Personal assistance x x x

Dedicated personal assistance

Self-service x x x

Automated service

Communities

Co-creation x x

Revenue Streams 

Asset sale x x x x

Usage fee x

Subscription fees x x

Lending/renting/leasing

Licensing

Brokerage fees

Advertising

Added Startup fees x

Added Installation fees x

Key Resources

Physical resources x

Changed Intellectual Property x x x

Changed Employee capabilities x x x x x

Financial resources x

Added Software x x x

Added Relations x x
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Key Activities

Alternative Production Customer development x x x x

Problem solving Product development x x x x x

Platform/network Implementation x x

Service & support x x

Marketing x x x

Sales x x x x

Platform development x

Software development x x

Partner & Vendor Management x x x

Logistics x

Key Partnerships

Alternative Strategic alliances between non-competitors Hardware producers x x x x x

Coopetition: strategic partnerships between competitors Software & app developers x x x x

Joint ventures to develop new businesses Other suppliers x x

Buyer-supplier relationships to assure reliable supplies Data interpretation x

Launching Customers x x x

Distributors x x x

Logistics x

Service Partners x

Cost Structures

Cost-drive Product development x x x

Value-driven IT costs x x

Personnel x x x x

Fixed cost Hardware/production x x x

Variable cost Logistics x

Marketing & sales x

Other questions

Most important Building Block(s) Value PropositionValue PropositionValue PropositionValue PropositionCustomer Relationship

Customer Relationship Customer Relationship

Partners Partners

Product or Service CombinationService Product Product Service

Desire to move to service? yes NA yes no NA

Current Market: B2B or B2C B2B B2B B2B B2C B2C

Desire to move to the other market? yes yes yes

Access to the generated data? yes yes no yes yes

Usage of data to generate additional revenu no no no no no

Possibly doing so in the future? yes yes yes yes yes

Fixed or variable cost dominant Variable variable Fixed Fixed Fixed

      Charactaristics of cost structures
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C.3 Meaning of the factors 

 

 

 

  

Building Block Factor Description

Customer Segments Mass Market Mass markets focus on one large group of customers with broadly similar needs and problems

Niche Market Niche markets cater to specific, specialized customer segments

Segmented Serving specific market segments with slighty different needs and problems

Diversified Serving two or more unrelated customer segments with different needs and problems

Multi-sided platforms Serving two or more interdependent customer segments

Value Propositions Newness Satisfy an entirely new set of needs

Performance Improving product or service performance

Customization Tailoring products and services to the specific needs of customers

"Getting the job done" Simply helping a customer get certain jobs done

Design A product may stand out because of superior design

Brand/status Value due to the simple act of using a specific brand

Price Offering similar value at a lower price

Cost reduction Helping customers reduce costs

Risk reduction Reducing risks customers incur when they purchase products or services

Accessibility Making products and services available to customers who previously lacked access to these products and services 

Convenience/usability Making things more convenient or easier

Comfort Making a customer's situation less unpleasant and more comfortable

Possibility for updates Offering the possibility to update the product or service

Channels Sales Force One or more persons in the company spend time selling products and services directly to customers

Web Sales Selling products and services through a web site

Own stores Selling products and services through a self owned store

Partner stores Selling products and services through the store of a partner

Wholesalers Selling products and services to customers via wholesalers

Customer Relationships Personal assistance Offering help during the sales process or after the purchase

Dedicated personal assistance Dedicating a customer representative specifically to an individual client

Self-service Providing the necessary means for customers to help themselves

Automated service Mixes a more sophisticated form of customer self-service with automated processes

Communities Utilizing user communities to become more involved with customers and to facilitate connections between community members

Co-creation Co-create value together with customers instead of the traditional customer-vendor relationship

Revenue Streams Asset sale Selling ownership rights to a physical product

Usage fee Selling the use of a particular service

Subscription fees Selling continuous access to a service

Lending/renting/leasing Selling the exclusive right to a particular asset for a fixed period

Licensing Selling permission to intellectual property

Brokerage fees Selling intermediation services performed for two or more parties

Advertising Selling advertisement for a particular product, service, or brand

Startup fees Selling non-recurring costs associated with the startup of a project 

Installation fees Selling non-recurring costs associated with the installation of a project 

Key Resources Physical resources Physical assets such as manufacturing facilities, buildings, vehicles, machines, systems, point-of-sales systems, and distribution networks

Intellectual Property Intellectual property such as brands, proprietary knowledge, patents and copyrights, partnerships, and customer databases 

Employee Capabilities The people involved in an organization and their knowledge and skills

Financial resources Financial resources and/or financial guarantees, such as cash, lines of credit, or a stock option pool for hiring key employees

Software Bought or developed software, applications or platforms

Relations Relations acquired or developed over time

Key Activities Customer development Discovering the right market and researching customer needs

Product development The creation and commercialization of ideas into a product or service

Implementation Putting the offered solution into place

Service & support Offering after sales services and support to customers

Marketing Communicating the value of the product or service to potential customers

Sales All activities involved in selling products or services

Platform development Creation and updating of the platform used to support the products or services

Software development Creation and updating of the software used to support the products or services

Partner & Vendor Management Coordination of suppliers and other partners

Logistics All activities involved in the transportation of the products or services to the customers

Key Partners Hardware producers Manufacturers and assemblers of hardware

Software & app developers Developers and suppliers of any kind of software

Other suppliers Suppliers such as designers and consultants

Data analysis partners Partners which interpret and analyse generated data

Launching Customers Customers which are involved in the development of the products or services

Distributors Partners which distribute products and services to customers

Logistics Partners involved in the transportation of the products or services to the customers

Service Partners Partners involved in offering after sales assistance such as installation, update or maintenance

Cost structure Product development Costs involved in the creation of products or services

IT costs Costs accompanied with acquiring or developing of software and IT systems

Personnel Costs of compensations of employees

Hardware/production Costs accompanied with buying or making products

Logistics Costs involved in the transportation of the products or services to the customers

Marketing & sales Costs involved in communicating and selling products and services
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C.4 Distribution channels of the survey 

(The number of members per group as per 14-8-2014 is given in between brackets) 

1. Linkedin groups       

o Internet of Things      (24,815) 

o M2M and IoT communication     (14,414) 

o The Internet of things      (5,003) 

o Wearably Technology, IoT     (4,353) 

o Internet of Things, Big Data and Internet of People  (2,191) 

o IEEE Internet of Things     (1,573) 

o Business Intelligence, Big Data, Analytics, MIS  (82,297) 

o Information Technology Professionals   (83,330) 

2. Posts in IoT meetup groups 

o IoT Zurich       (504) 

o IoT Chicago       (452) 

o IoT BE        (412) 

o IoT Israel       (702) 

o Internet of Things Paris     (1,448) 

3. Posts in facebook groups 

o Internet of Things Cisco    (2,765) 

o Internet of Things Intel    (23,082) 

4. Mailing lists 

o Association of Information Systems    (unkown) 

o Meetup Sensemakers Amsterdam     (788) 

o Meetup Internet of Things meetup NY City   (465) 

o Meetup NCY IOT      (470) 

o Meetup Mobile, Cloud IoT & emerging tech   (538) 

o Internal list of theinternetofthings.eu    (unknown) 

5. IoT forums 

o theinternetofthings.eu  

6. Posts on intranets of both Deloitte NL as Deloitte Global 

o Deloitte insite       (pending) 

o Deloitte NL yammer     (2,609) 

o Deloitte Global 

 US consulting     (2,988) 

 IoT and makers    (28) 

 Deloitte Digital     (3,544) 

 Deloitte Analytics    (6,609) 

7. Mails to encourage people to refer to the online survey in their social networks 

o Deloitte Innovation NL     (53)    

o Deloitte EMEA Innovation leaders   (45) 

o Deloitte America Innovation leaders    (7) 

o Yuri van der Geest 



- 71 -  
 

C.5 Survey 

Below, a simplified version of the survey is presented. The total version, printed from surveygizmo 

can be found here. 

Survey business models for Internet of Things

 

Section 1 

IoT involvement: 

Please indicate your degree of involvement in IoT initiatives or projects* 

( ) No involvement 

( ) No involvement, but probably in the near future 

( ) 0-1 year 

( ) 1-3 years 

( ) More than 3 years 

 

Section 2 

IoT project Questions 

Company sector of the IoT initiative* 

( ) Agriculture and breeding 

( ) Automotive industry 

( ) Border security and military 
application 

( ) Education 

( ) Environment monitoring and disaster 
warning 

( ) Energy 

( ) Independent living 

( ) Insurance industry 

( ) Manufacturing industry 

( ) Marine terminal operation 

( ) Media, entertainment industry 

( ) Pharmaceutical industry 

( ) Process industry 

( ) Recycling 

( ) Retail, logistics and supply chain 
management 

( ) Security and surveillance. 

( ) Smart cities 

( ) Smart homes & smart buildings. 

( ) Telecommunications industry 

( ) Tourism 

https://www.dropbox.com/s/mykmergh64pbfig/survey_final.pdf?dl=0
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( ) Transportation industry ( ) Other 

 

Company size* 

( ) Micro ( 

( ) Small (10-50 employees) 

( ) Medium sized (50-250 employees) 

( ) Large (>250 employees) 

 

Company age* 

( ) No company 

( ) Not started yet 

( ) 0-1 year 

( ) 1-5 years 

( ) 5-10 years 

( ) >10 years 

 

Business to Business or Business to 

Consumer IoT initiative* 

( ) Business to Business 

( ) Business to Consumer 

( ) Both 

 

Product or Service IoT initiative* 

( ) Product 

( ) Service 

( ) Both 

Logic: Hidden unless: Question 
"Product or Service IoT initiative" #6 is 
one of the following answers 
("Product") 

Desire to move to service IoT initiative?* 

( ) Yes 

( ) No 

Logic: Hidden unless: Question 
"Product or Service IoT initiative" #6 is 
one of the following answers 
("Service") 

Desire to move to product IoT initiative?* 

( ) Yes 

( ) No 

 

Age of the IoT application* 

( ) No application      ( ) No yet started     ( ) 0-1 year     ( ) 1-3 years     ( ) 3-5 years 

( ) >5 years 

Your role in the IoT initiative* 

( ) Customer development     ( ) Product development       ( ) Implementation 

( ) Service & support       ( ) Marketing        ( ) Sales       ( ) Platform development 

( ) Software development        ( ) Partner & Vendor Management      ( ) Logistics 

( ) Other: _________________________________________________ 
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Section 3 

[The first stated question was displayed in branch 1, the second stated question was displayed in 

branch 2] 

Customer Segments 

Based on my IoT experience, IoT applications should be focused on the following types of 

customer segments:  

In my opinion, IoT applications should be focused on the following types of customer segments:  

 
Strongly 

disagree 
Disagree 

Somewhat 

disagree 
Neutral 

Somewhat 

agree 
Agree 

Strongly 

agree 

Mass 

Market  

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Niche 

Market  

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Segmented ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Diversified  ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Multi-

sided 

platforms  

( )  ( )  ( )  ( )  ( )  ( )  ( )  

 

Value propositions 

Based on my IoT experience, IoT applications should be offering the following value 

propositions:  

In my opinion, IoT applications should be offering the following value propositions: 

 

 

Strongly 

disagre

e 

Disagre

e 

Somewha

t disagree 

Neutra

l 

Somewha

t agree 

Agre

e 

Strongl

y agree 
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Newness  ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Performance  ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Customization ( )  ( )  ( )  ( )  ( )  ( )  ( )  

"Getting the job done" ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Design ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Brand/status ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Price ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Cost reduction  ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Risk reduction ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Accessibility ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Convenience/usabilit

y 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Comfort ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Possibility for 

updates 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

 

Channels 

Based on my IoT experience, customers of IoT applications should be reached via the 

following channels:  

In my opinion, customers of IoT applications should be reached via the following channels: 
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Strongly 

disagree 
Disagree 

Somewhat 

disagree 
Neutral 

Somewhat 

agree 
Agree 

Strongly 

agree 

Sales force ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Web sales ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Own 

Stores 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Partner 

stores 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Wholesaler ( )  ( )  ( )  ( )  ( )  ( )  ( )  

 

Customer Relationships 

Based on my IoT experience, companies should establish the following types of customer 

relationships with IoT customers:  

In my opinion, companies should establish the following types of customer relationships with 

IoT customers: 

 

Strongly 

disagre

e 

Disagre

e 

Somewha

t disagree 

Neutra

l 

Somewha

t agree 

Agre

e 

Strongl

y agree 

Personal 

assistance 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Dedicated 

personal 

assistance 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Self-service ( )  ( )  ( )  ( )  ( )  ( )  ( )  
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Automated 

service 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Communitie

s 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Co-creation ( )  ( )  ( )  ( )  ( )  ( )  ( )  

 

Revenue streams 

Based on my IoT experience, companies should use the following ways to generate revenue 

streams with IoT applications:  

In my opinion, companies should use the following ways to generate revenue streams with IoT 

applications: 

 

Strongl

y 

disagr

ee 

Disagr

ee 

Somewh

at 

disagree 

Neutr

al 

Somewh

at agree 

Agre

e 

Strong

ly 

agree 

Asset sale ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Usage fee ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Subscription fees ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Lending/renting/lea

sing 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Licensing ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Brokerage fees ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Advertising ( )  ( )  ( )  ( )  ( )  ( )  ( )  
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Startup fees ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Installation fees ( )  ( )  ( )  ( )  ( )  ( )  ( )  

In my IoT experience, the data gained from the IoT application was used to generate additional 

revenue streams  

* 

( ) Strongly disagree  ( ) Disagree  ( ) Somewhat disagree  ( ) Neutral  ( ) Somewhat 
agree  ( ) Agree  ( ) Strongly agree 

 

Key resources 

Based on my IoT experience, the following key resources should be involved in an IoT business 

model:  

In my opinion, the following key resources should be involved in an IoT business model: 

 
Strongly 

disagree 
Disagree 

Somewhat 

disagree 
Neutral 

Somewhat 

agree 
Agree 

Strongly 

agree 

Physical 

resources 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Intellectual 

property 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Employee 

capabilities 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Financial 

resources 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Software ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Relations ( )  ( )  ( )  ( )  ( )  ( )  ( )  
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Key Activities 

Based on my IoT experience, the following key activities should be involved in an IoT business 

model:  

In my opinion, the following key activities should be involved in an IoT business model: 

 

Strongl

y 

disagre

e 

Disagre

e 

Somewha

t disagree 

Neutra

l 

Somewha

t agree 

Agre

e 

Strongl

y agree 

Customer 

development 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Product 

development 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Implementatio

n 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Service & 

support 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Marketing ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Sales ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Platform 

development 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Software 

development 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Partner & 

vendor 

management 

( )  ( )  ( )  ( )  ( )  ( )  ( )  
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Logistics ( )  ( )  ( )  ( )  ( )  ( )  ( )  

 

Key Partnerships 

Based on my IoT experience, the following key partners should be involved in an IoT business 

model:  

In my opinion, the following key partners should be involved in an IoT business model: 

 

Strongly 

disagre

e 

Disagre

e 

Somewha

t disagree 

Neutra

l 

Somewha

t agree 

Agre

e 

Strongl

y agree 

Hardware 

producers 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Software & 

app 

developers 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Other 

suppliers 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Data 

analysis 

partners 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Launching 

customers 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Distributor

s 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Logistic 

partners 

( )  ( )  ( )  ( )  ( )  ( )  ( )  
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Service 

partners 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

 

Cost structure 

Based on my IoT experience, the following cost factors should be involved in an IoT business 

model:  

In my opinion, variable costs are dominant compared to fixed costs in the cost structure of an 

IoT application's business model: 

 

Strongl

y 

disagre

e 

Disagre

e 

Somewh

at 

disagree 

Neutr

al 

Somewh

at agree 

Agre

e 

Strongl

y agree 

Product 

development 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

IT costs ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Personnel ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Hardware/producti

on 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Logistics ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Marketing & sales ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Based on my IoT experience, variable costs were dominant compared to fixed costs in the cost 

structure of the IoT application's business model:  

 

( ) Strongly disagree  ( ) Disagree  ( ) Somewhat disagree  ( ) Neutral  ( ) Somewhat 
agree  ( ) Agree  ( ) Strongly agree 
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Importance building blocks 

Based on your IoT experience, please indicate to what extent the appropriate configuration of 

each business model factor is essential to successfully offer an IoT application:  

Please indicate to what extent you think the appropriate configuration of each business model 

factor is essential to successfully offer an IoT application:  

 

Strongly 

disagre

e 

Disagre

e 

Somewha

t disagree 

Neutra

l 

Somewha

t agree 

Agre

e 

Strongl

y agree 

Customer 

segments 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Value 

proposition 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Channels ( )  ( )  ( )  ( )  ( )  ( )  ( )  

Customer 

relationship

s 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Revenue 

streams 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Key 

resources 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Key 

activities 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Key 

partnerships 

( )  ( )  ( )  ( )  ( )  ( )  ( )  

Cost 

structure 

( )  ( )  ( )  ( )  ( )  ( )  ( )  
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Section 4 

In my opinion, IoT technology will be applied mainly for business to business 

markets instead of business to consumer markets:  
 

( ) Strongly disagree  ( ) Disagree  ( ) Somewhat disagree  ( ) Neutral  ( ) Somewhat 
agree  ( ) Agree  ( ) Strongly agree 

In my opinion, IoT technology will be used mainly to offer services instead of 

products:  
 

( ) Strongly disagree  ( ) Disagree  ( ) Somewhat disagree  ( ) Neutral  ( ) Somewhat 
agree  ( ) Agree  ( ) Strongly agree 

In my opinion, the data gained from IoT products will be used to generate 

additional revenue streams in the future:  
 

( ) Strongly disagree  ( ) Disagree  ( ) Somewhat disagree  ( ) Neutral  ( ) Somewhat 
agree  ( ) Agree  ( ) Strongly agree 

In my opinion, the partner structure of IoT product’s business models is more 

complex than the partner structure of business models of 

conventional products:  
 

( ) Strongly disagree  ( ) Disagree  ( ) Somewhat disagree  ( ) Neutral  ( ) Somewhat 
agree  ( ) Agree  ( ) Strongly agree 

 

Section 5 

What is your level of expertise on Internet of Things? 

( ) No experience  ( ) Novice  ( ) Advanced beginner  ( ) Competent  ( ) 
Proficient  ( ) Expert  ( ) Master 

What is your level of expertise on business model development? 

( ) No experience  ( ) Novice  ( ) Advanced beginner  ( ) Competent  ( ) 
Proficient  ( ) Expert  ( ) Master 

What is your gender? 

( ) Male 
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( ) Female 

Please select your age range 

( ) under 18    ( ) 18-24 ( ) 25-34    ( ) 35-54    ( ) 55+ 

Please select your level of education 

( ) No degree ( ) High school degree    ( ) Bachelor's degree      ( ) Master's degree   ( ) 
Doctorate 

Please state if you have any comments or feedback 

____________________________________________  

____________________________________________  

____________________________________________  

____________________________________________  

Thank you very much for participating in this survey. If you are as passionate about IoT 

business models as I am and you have some time left, I would like to invite you to also 

fill in last three open questions on the next page.* 

( ) Yes, I would like to fill in the last three open questions 

( ) No, thanks 

If you would like to receive the results of this Master's thesis, please fill in your email address  

(Your email address will only be used to send you the thesis' results) 

_________________________________________________ 

 

If you would like to receive a copy of the book Exponential-Organizations by Salim Ismail 

(global ambassador Singularity University), Peter Diamandis and Yuri van Geest, 

please fill in your address information below 

(Only the first 50 participants will receive a copy. This information is needed to send you the 

book by mail, and will only be used for this purpose) 

 

Company Name: _________________________________________________ 

First name: _________________________________________________ 

Last name: _________________________________________________ 

Street address: _________________________________________________ 

Street number: _________________________________________________ 

Zip Code: _________________________________________________ 

City and state/province: _________________________________________________ 

Country: _________________________________________________ 
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Section 6 (optional) 

 

How do you think IoT business models change in the future? 

____________________________________________  

____________________________________________  

____________________________________________  

____________________________________________  

 

Which upcoming changes do you think will be the most impactful on businesses? 

____________________________________________  

____________________________________________  

____________________________________________  

____________________________________________  

 

What are the most important questions that still need to be answered on business models for 

IoT products and services? 

____________________________________________  

____________________________________________  

____________________________________________  

____________________________________________  

 

 

Thank You! 
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D Appendices results interviews 

 

  

D.1 Descriptives interviews 

 

  

 

 

 

 

D.2 Additional findings interviews 
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1

Size [FTE] 100 10 125 3100 1 8 6 4 25 115000 18

Sector Healthcare Healthcare Agriculture Energy Smart Home Supply Chain Smart Buildings Transportation Supply Chain Smart Homes Supply Chain

B2B or B2C B2B B2B B2B B2C B2C B2B B2B B2B B2B B2C B2B

Desire to move to the other market? yes yes unknown yes yes no unknown unknown unknown yes unknown

Product vs Service Both Service Product Product Service Product Both Both Both Product Both

Desire to move to service (only)? yes NA yes no NA no no unknown unknown yes unknown

Age product [years] 1 2 2 3 <1 5 3 0 15 2 0

Additional findings Interview 1 Interview 2 Interview 3 Interview 4 Interview 5 Interview 6 Interview 7 Interview 8 Interview 9 Interview 10 Interview 11

Most important Building Block(s) VP VP VP VP CR CR VP VP VP VP VP

CR CR CH KP KP CR

KP KP CR KP

Access to the generated data? yes yes no yes yes yes yes yes yes yes no

Data to generate revenue streams no no no no no no no no no no no

Possibly doing so in the future? yes yes yes yes yes no no yes yes yes no

Fixed or variable cost dominant Variable variable Fixed Fixed Fixed Equal Fixed Fixed Fixed Fixed Fixed
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E Appendices results data analysis 

 

E.1 Data preparation 

Cases IDs of the case deleted based on the time spent to take the survey 

 

 

 

 

 

E.2 Abortion point 

As can been seen in the figure below, of the 204 respondents that did not finish the survey, only 

25% started the questions on the first building block. These remaining 54 cases did not show a 

clear abortion point throughout the rest of the survey. At each building block (i.e. at each page) 

about one third of the total number of respondents that partially take the survey quit, later in the 

survey, from building block revenue streams, this rate dropped to 20%. 

 

 

 

  

0

50

100

150

200

250

Start Q1 CS VP CH CR RS KR KA KP CF IMP End

42 48 57 68 79 82 88 128 175 180 196 197 

203 206 212 221 222 228 255 271 272 285 302 306 
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E.3 Early and late responses compared 

This appendix describes the different results of the comparison of the early and late responses, in 

order to assess the non-response error. First, for all variables, Error! Reference source not 

ound.the differences between the means of the early and late response were calculated. The 

histogram of these differences shows normal proportions. Moreover, the z-values of the skewness 

and kurtosis of the differences are respectively 0.17 and 0.15, which means that skewness and 

kurtosis are not significantly measured. Furthermore, Kolmogorov-Smirnov and Shapiro-Wilk tests 

of normality both show non-significant results (respectively 0.200 and 0.962) which also means 

that the differences between early and late responses do not significantly differ from a normal 

distribution. 

Next, independent sample t-tests were performed comparing the means of the two groups for all 

variables. The results are presented in the next pages. The t-tests gave significant results for 5 of the 

79 variables (CHpartnerstores, RSadvertising, KRrelations, KAservice and KPservicepartn), thus in 

these five variables similar means of the both groups cannot be assumed. There is no logical 

explanation for the difference in means in these five variables.Based on the described tests, it can 

be concluded that, overall, the differences between the two groups are normal distributed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  Statistic z-value 

Early vs. Late response Skewness -,047 -0,17054 

 Kurtosis -,082 -0,14877 
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Results t-test 

Independent Samples Test 

 Levene's Test for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean Difference 

CSmassmarket 
Equal variances assumed 1,806 ,183 ,370 77 ,713 ,204 

Equal variances not assumed   ,476 14,733 ,641 ,204 

CSnichemarket 
Equal variances assumed 2,702 ,104 ,387 77 ,700 ,217 

Equal variances not assumed   ,300 10,357 ,770 ,217 

CSsegmented 
Equal variances assumed ,000 ,999 ,875 77 ,384 ,459 

Equal variances not assumed   ,807 11,210 ,436 ,459 

CSdiversified 
Equal variances assumed 3,279 ,074 ,729 77 ,468 ,346 

Equal variances not assumed   ,963 15,202 ,351 ,346 

CSmsplatforms 
Equal variances assumed ,361 ,549 1,040 77 ,302 ,522 

Equal variances not assumed   ,893 10,812 ,391 ,522 

VPnewness 
Equal variances assumed 1,559 ,216 -1,646 77 ,104 -,904 

Equal variances not assumed   -2,021 13,974 ,063 -,904 

VPperformance 
Equal variances assumed ,413 ,522 -,320 77 ,750 -,130 

Equal variances not assumed   -,358 12,794 ,726 -,130 

VPcustomization 
Equal variances assumed 2,504 ,118 -1,803 77 ,075 -,825 

Equal variances not assumed   -1,997 12,684 ,068 -,825 

VPgettingjobdone 
Equal variances assumed 2,272 ,136 -1,748 77 ,084 -,687 

Equal variances not assumed   -3,126 27,155 ,004 -,687 

VPdesign 
Equal variances assumed 3,911 ,052 -1,003 77 ,319 -,483 

Equal variances not assumed   -1,729 24,668 ,096 -,483 

VPbrand_status 
Equal variances assumed 1,068 ,305 -,568 77 ,572 -,294 

Equal variances not assumed   -,636 12,812 ,536 -,294 

VPprice 
Equal variances assumed 1,150 ,287 ,620 77 ,537 ,314 

Equal variances not assumed   ,766 14,059 ,457 ,314 

VPcostred 
Equal variances assumed ,224 ,637 1,126 77 ,264 ,523 

Equal variances not assumed   1,263 12,821 ,229 ,523 

VPriskred Equal variances assumed ,484 ,489 ,571 77 ,570 ,265 
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Equal variances not assumed   ,617 12,440 ,548 ,265 

VPaccessibility 
Equal variances assumed 4,475 ,038 1,392 77 ,168 ,554 

Equal variances not assumed   ,942 9,915 ,368 ,554 

VPconvenience 
Equal variances assumed 16,422 ,000 1,296 77 ,199 ,503 

Equal variances not assumed   ,695 9,417 ,504 ,503 

VPcomfort 
Equal variances assumed ,064 ,801 -,250 77 ,803 -,103 

Equal variances not assumed   -,205 10,595 ,841 -,103 

VPpossibilityupdates 
Equal variances assumed 1,674 ,200 -1,082 77 ,283 -,459 

Equal variances not assumed   -1,512 16,420 ,150 -,459 

CHsalesforce 
Equal variances assumed 4,550 ,036 -,728 77 ,469 -,391 

Equal variances not assumed   -1,091 18,359 ,289 -,391 

CHwebsales 
Equal variances assumed ,046 ,830 ,561 77 ,577 ,223 

Equal variances not assumed   ,562 11,781 ,585 ,223 

CHownstores 
Equal variances assumed 3,313 ,073 ,149 77 ,882 ,077 

Equal variances not assumed   ,200 15,460 ,844 ,077 

CHpartnerstores 
Equal variances assumed ,001 ,972 2,181 77 ,032 ,919 

Equal variances not assumed   2,152 11,663 ,053 ,919 

CHwholesaler 
Equal variances assumed 2,160 ,146 -,732 77 ,466 -,374 

Equal variances not assumed   -,992 15,727 ,336 -,374 

CRpersass 
Equal variances assumed ,326 ,570 ,334 77 ,739 ,161 

Equal variances not assumed   ,302 11,104 ,768 ,161 

CRdedpersass 
Equal variances assumed ,637 ,427 ,965 77 ,338 ,542 

Equal variances not assumed   1,093 12,933 ,294 ,542 

CRselfservice 
Equal variances assumed ,001 ,969 ,777 77 ,439 ,326 

Equal variances not assumed   ,762 11,615 ,461 ,326 

CRautoservice 
Equal variances assumed 2,389 ,126 1,464 77 ,147 ,710 

Equal variances not assumed   1,751 13,600 ,102 ,710 

CRcommunities 
Equal variances assumed ,082 ,776 -,004 77 ,997 -,001 

Equal variances not assumed   -,004 11,622 ,997 -,001 

CRcocreation 
Equal variances assumed 3,898 ,052 -,928 77 ,356 -,317 

Equal variances not assumed   -1,198 14,783 ,250 -,317 

RSassetsale 
Equal variances assumed ,078 ,780 -,109 77 ,913 -,058 

Equal variances not assumed   -,114 12,127 ,911 -,058 
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RSusagefee 
Equal variances assumed ,004 ,950 -,778 77 ,439 -,428 

Equal variances not assumed   -,796 11,948 ,442 -,428 

RSsubscription 
Equal variances assumed ,386 ,536 -1,733 77 ,087 -,823 

Equal variances not assumed   -1,830 12,222 ,092 -,823 

RSlending 
Equal variances assumed 2,540 ,115 ,237 77 ,813 ,125 

Equal variances not assumed   ,184 10,370 ,857 ,125 

RSlicensing 
Equal variances assumed 2,392 ,126 1,540 77 ,128 ,783 

Equal variances not assumed   1,194 10,362 ,259 ,783 

RSbrokeragefee 
Equal variances assumed ,069 ,794 1,922 77 ,058 ,928 

Equal variances not assumed   2,035 12,245 ,064 ,928 

RSadvertising 
Equal variances assumed 2,074 ,154 2,068 77 ,042 1,177 

Equal variances not assumed   2,411 13,272 ,031 1,177 

RSstartupfee 
Equal variances assumed ,006 ,940 -1,542 77 ,127 -,786 

Equal variances not assumed   -1,641 12,295 ,126 -,786 

RSinstallation 
Equal variances assumed ,058 ,811 -,719 77 ,474 -,442 

Equal variances not assumed   -,755 12,168 ,465 -,442 

KRphysical 
Equal variances assumed ,037 ,848 ,616 77 ,539 ,306 

Equal variances not assumed   ,653 12,247 ,526 ,306 

KRintellectual 
Equal variances assumed ,723 ,398 ,408 77 ,685 ,219 

Equal variances not assumed   ,367 11,061 ,721 ,219 

KRemployee 
Equal variances assumed 1,098 ,298 ,432 77 ,667 ,155 

Equal variances not assumed   ,374 10,850 ,716 ,155 

KRfinancial 
Equal variances assumed ,351 ,555 1,468 77 ,146 ,577 

Equal variances not assumed   1,620 12,648 ,130 ,577 

KRsoftware 
Equal variances assumed 2,040 ,157 ,539 77 ,591 ,174 

Equal variances not assumed   ,425 10,424 ,679 ,174 

KRrelations 
Equal variances assumed ,135 ,715 2,368 77 ,020 ,896 

Equal variances not assumed   2,532 12,336 ,026 ,896 

KAcustomerdev 
Equal variances assumed ,140 ,709 ,386 77 ,700 ,157 

Equal variances not assumed   ,480 14,154 ,639 ,157 

KAproductdev 
Equal variances assumed ,438 ,510 ,624 77 ,535 ,203 

Equal variances not assumed   ,634 11,896 ,538 ,203 

KAimplement Equal variances assumed ,095 ,759 1,548 77 ,126 ,513 
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Equal variances not assumed   1,566 11,858 ,144 ,513 

KAservice 
Equal variances assumed ,002 ,969 2,460 77 ,016 ,786 

Equal variances not assumed   2,516 11,946 ,027 ,786 

KAmarketing 
Equal variances assumed ,181 ,672 ,745 77 ,459 ,280 

Equal variances not assumed   ,717 11,492 ,488 ,280 

KAsales 
Equal variances assumed ,891 ,348 -,048 77 ,962 -,020 

Equal variances not assumed   -,059 14,110 ,954 -,020 

KAplatformdev 
Equal variances assumed ,343 ,560 -,217 77 ,829 -,088 

Equal variances not assumed   -,254 13,332 ,803 -,088 

KAsoftwaredev 
Equal variances assumed ,494 ,484 ,297 77 ,767 ,114 

Equal variances not assumed   ,285 11,453 ,781 ,114 

KApartnermgt 
Equal variances assumed ,818 ,369 ,484 77 ,630 ,178 

Equal variances not assumed   ,543 12,831 ,596 ,178 

KAlogistics 
Equal variances assumed ,007 ,933 ,891 77 ,376 ,432 

Equal variances not assumed   ,869 11,573 ,403 ,432 

KPhardware 
Equal variances assumed ,401 ,528 ,213 77 ,832 ,099 

Equal variances not assumed   ,184 10,832 ,858 ,099 

KPsoftware 
Equal variances assumed ,816 ,369 1,151 77 ,253 ,390 

Equal variances not assumed   1,060 11,199 ,311 ,390 

KPothersup 
Equal variances assumed 2,151 ,147 ,152 77 ,880 ,058 

Equal variances not assumed   ,131 10,837 ,898 ,058 

KPdataanalysis 
Equal variances assumed ,144 ,705 1,267 77 ,209 ,457 

Equal variances not assumed   1,252 11,675 ,235 ,457 

KPlaunchingcus 
Equal variances assumed 6,870 ,011 1,828 77 ,071 ,601 

Equal variances not assumed   1,291 10,038 ,226 ,601 

KPdistributors 
Equal variances assumed ,524 ,471 1,590 77 ,116 ,646 

Equal variances not assumed   1,365 10,812 ,200 ,646 

KPlogistics 
Equal variances assumed ,013 ,909 1,645 77 ,104 ,729 

Equal variances not assumed   1,616 11,629 ,133 ,729 

KPservicepartn 
Equal variances assumed ,492 ,485 2,117 77 ,038 ,936 

Equal variances not assumed   1,871 10,964 ,088 ,936 

CFproductdev 
Equal variances assumed ,184 ,669 -,466 77 ,643 -,154 

Equal variances not assumed   -,609 15,031 ,551 -,154 
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CFitcost 
Equal variances assumed 1,755 ,189 -,263 77 ,793 -,087 

Equal variances not assumed   -,357 15,765 ,726 -,087 

CFpersonnel 
Equal variances assumed ,866 ,355 -,176 77 ,861 -,075 

Equal variances not assumed   -,228 14,860 ,823 -,075 

CFhardwareprod 
Equal variances assumed ,055 ,816 -,781 77 ,437 -,259 

Equal variances not assumed   -,772 11,679 ,455 -,259 

CFlogistics 
Equal variances assumed 1,236 ,270 ,510 77 ,611 ,190 

Equal variances not assumed   ,382 10,226 ,711 ,190 

CFmarketingsales 
Equal variances assumed ,055 ,816 ,066 77 ,948 ,025 

Equal variances not assumed   ,063 11,459 ,951 ,025 
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E.4 Likewise responding 

The table below shows the standard deviations of the building blocks (and the question on 

importance of the building blocks) for the cases. Only those cases in which one or more of the ten 

standard deviations were 0 are presented. If 5 or more of the 10 standard deviations were 

measured to be 0 in a specific case, the case was deleted. Hence, the upper 7 cases were deleted (the 

case IDs are indicated in yellow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RID sdCS sdVP sdCH sdCR sdRS sdKR sdKA sdKP sdCF sdIMP Amount of 0s

67 0 0 0 0 0 0 0 0 0 0 10

161 0 1,24 0 0 0 0 0 0 0 0 9

61 2,74 0 0 0 0 0 0,84 0 1,33 0,33 6

112 0 1,44 0,84 1,64 0,67 0 0 0 0 0 6

243 0 0 2,17 0,41 2,07 0 0 0 0 0,33 6

287 0,55 0,96 0 0,98 1,05 0 0 0 0 0 6

265 0 0,83 1,34 0 1,32 2,45 0 0 0,52 0 5

251 0 0,28 0,89 0,63 1,32 0 0 0,46 0 0,5 4

85 0 0,48 0,89 0 1,05 0 0,82 0,93 0,75 0,67 3

126 1,73 1,39 1 2,23 1,45 1,1 0,63 0 0 0 3

277 0,84 0,83 0 1,97 0,71 0,41 0 0,52 0,53 0 3

31 1,95 1,76 2,05 0 1,59 1,97 1,96 1,64 1,24 0 2

72 0 0,96 1,1 0,82 1,32 1,03 0,71 1,19 0 0,52 2

76 2,39 0,95 1,79 0,75 1,45 1,6 0,42 0 0,93 0 2

77 1,3 1,24 1 1,37 1,41 0 1,06 0,76 0 1 2

130 1,79 2,48 3,13 2,66 2,24 0 1,79 1,6 2,12 0 2

193 0 1,83 0,89 0,89 1,76 0 1,18 1,13 1,17 0,71 2

266 0,45 1,22 0,89 0 1,12 0,75 0,88 0 0,5 0,41 2

297 0,84 0,9 0,45 1,03 1,69 0,75 0,71 0 0 0,88 2

311 1,34 1,04 0 1,17 1,01 0,75 0,79 0,89 0,83 0 2

37 1,34 1,14 2 1,75 1,66 1,79 0,92 0,53 0 0,78 1

51 2,12 1,33 1,14 1,26 2,37 0 1,15 0,99 0,71 1,03 1

66 2 1,65 0 0,75 1,67 0,82 1,23 1,41 1,2 1,55 1

99 2,24 0,88 0,84 0,75 0,6 0,84 1,06 0,53 0 0,73 1

125 0,89 1,44 0,89 0,55 1,05 1,03 0 0,76 0,41 0,97 1

136 1,34 0,95 1,1 0,52 1,27 0,98 0,32 0,52 0,55 0 1

156 1,3 1,08 0,55 0,98 1 0 0,74 0,52 0,89 0,53 1

159 2 0,58 1,79 1,55 1,01 0,52 0 1,06 0,84 0,67 1

162 1,3 1,19 0,84 1,21 0,87 0,55 0,52 0,46 0 0,53 1

194 1,22 1,56 2,41 1,33 2,18 0 1,32 1,89 0,82 1

200 0 1,26 1,67 1,03 1,48 1,47 0,84 0,83 0,98 1,01 1

267 1,14 1,07 1,34 1,21 1,58 0,84 0,42 1,3 0 0,87 1

270 0,55 1,32 1,52 0,98 0,87 0,55 0,57 0,99 0 0,73 1

293 1,41 1,97 0 1,37 1,51 1,55 0,92 1,41 0,98 0,53 1
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E.5 Analysis of mild and extreme responding 

 

 

 

 

 

 

  

  Statistic z-value 

standard deviations        

per case 

Skewness ,331 1,201063 

Kurtosis -,488 -0,88538 
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E.6 IoT expertise comparisons 

This appendix describes the different results on the comparison of IoT experts and novices. Experts are considered those who scored 5, 6 

and 7 (N=33) and novices those who scored 1, 2 and 3 (N=29). First, for all variables, Error! Reference source not found.the differences 

etween the means of the experts and novices were calculated. The histogram of these differences shows normal proportions. Moreover, 

the z-values of the skewness and kurtosis of the differences are respectively 0.99 and 0.85, which means that skewness and kurtosis are 

not significantly measured. Furthermore, Kolmogorov-Smirnov test of normality shows non-significant results (respectively 0.196 and 

0.266) which also means that the differences between the experts and novices on IoT do not significantly differ from a normal 

distribution. Shapiro-Wilk tests shows significant results, which implies that normality cannot be assumed. 

Next, independent sample t-tests were performed comparing the means of the two groups for all variables. The results are presented in 

the next pages. The t-tests gave significant results for 2 of the 79 variables (VPpossibilityforupdates and KRrelations), thus in these two 

variables similar means of the both groups cannot be assumed. There is no logical explanation for the difference in means in these 

variables. 

Based on the described tests, it can be concluded that, overall, the differences between the two groups are normal distributed and that 

there is therefore no identifiable difference between the data of both groups. 

 

  

 

 

 

 

 

T-tests 

 

  Statistic z-value 

IoT expertise Skewness ,274 0,994234 

Kurtosis ,468 0,84909 
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Independent Samples Test 

 Levene's Test for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean Difference 

CSmassmarket 
Equal variances assumed 1,235 ,271 ,317 53 ,753 ,152 

Equal variances not assumed   ,316 51,953 ,753 ,152 

CSnichemarket 
Equal variances assumed 1,599 ,212 -1,398 53 ,168 -,620 

Equal variances not assumed   -1,393 50,358 ,170 -,620 

CSsegmented 
Equal variances assumed ,093 ,762 -1,020 53 ,312 -,439 

Equal variances not assumed   -1,020 52,826 ,313 -,439 

CSdiversified 
Equal variances assumed ,966 ,330 ,621 53 ,537 ,226 

Equal variances not assumed   ,620 52,101 ,538 ,226 

CSmsplatforms 
Equal variances assumed ,579 ,450 -,325 53 ,746 -,128 

Equal variances not assumed   -,324 51,113 ,747 -,128 

VPnewness 
Equal variances assumed ,004 ,952 1,280 53 ,206 ,573 

Equal variances not assumed   1,280 52,957 ,206 ,573 

VPperformance 
Equal variances assumed 4,721 ,034 1,970 53 ,054 ,651 

Equal variances not assumed   1,985 46,298 ,053 ,651 

VPcustomization 
Equal variances assumed ,216 ,644 ,230 53 ,819 ,083 

Equal variances not assumed   ,230 51,874 ,819 ,083 

VPgettingjobdone 
Equal variances assumed 5,806 ,019 1,924 53 ,060 ,649 

Equal variances not assumed   1,935 49,363 ,059 ,649 

VPdesign 
Equal variances assumed 1,453 ,233 1,534 53 ,131 ,520 

Equal variances not assumed   1,526 48,281 ,133 ,520 

VPbrand_status 
Equal variances assumed 1,348 ,251 ,313 53 ,756 ,130 

Equal variances not assumed   ,311 49,355 ,757 ,130 

VPprice 
Equal variances assumed ,053 ,818 ,995 53 ,324 ,365 

Equal variances not assumed   ,996 52,940 ,324 ,365 

VPcostred 
Equal variances assumed ,453 ,504 ,498 53 ,620 ,169 

Equal variances not assumed   ,497 50,443 ,622 ,169 

VPriskred 
Equal variances assumed 1,125 ,294 ,720 53 ,475 ,270 

Equal variances not assumed   ,723 50,327 ,473 ,270 

VPaccessibility Equal variances assumed ,125 ,725 -,036 53 ,971 -,012 
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Equal variances not assumed   -,036 52,105 ,971 -,012 

VPconvenience 
Equal variances assumed ,045 ,833 -,103 53 ,918 -,034 

Equal variances not assumed   -,103 46,840 ,919 -,034 

VPcomfort 
Equal variances assumed ,132 ,718 ,192 53 ,849 ,065 

Equal variances not assumed   ,191 52,325 ,849 ,065 

VPpossibilityupdates 
Equal variances assumed 5,366 ,024 2,054 53 ,045 ,685 

Equal variances not assumed   2,071 45,474 ,044 ,685 

CHsalesforce 
Equal variances assumed ,745 ,392 ,129 53 ,898 ,056 

Equal variances not assumed   ,129 52,755 ,898 ,056 

CHwebsales 
Equal variances assumed ,313 ,578 ,199 53 ,843 ,061 

Equal variances not assumed   ,199 52,989 ,843 ,061 

CHownstores 
Equal variances assumed ,122 ,729 1,661 53 ,103 ,664 

Equal variances not assumed   1,660 52,517 ,103 ,664 

CHpartnerstores 
Equal variances assumed 2,579 ,114 1,945 53 ,057 ,623 

Equal variances not assumed   1,958 47,416 ,056 ,623 

CHwholesaler 
Equal variances assumed 1,001 ,322 ,739 53 ,463 ,291 

Equal variances not assumed   ,737 50,676 ,465 ,291 

CRpersass 
Equal variances assumed ,009 ,926 ,397 53 ,693 ,153 

Equal variances not assumed   ,397 52,938 ,693 ,153 

CRdedpersass 
Equal variances assumed 1,187 ,281 -1,095 53 ,279 -,484 

Equal variances not assumed   -1,092 51,688 ,280 -,484 

CRselfservice 
Equal variances assumed 2,926 ,093 -,681 53 ,499 -,225 

Equal variances not assumed   -,677 48,567 ,501 -,225 

CRautoservice 
Equal variances assumed 1,072 ,305 -,879 53 ,383 -,339 

Equal variances not assumed   -,877 51,958 ,384 -,339 

CRcommunities 
Equal variances assumed ,376 ,542 -,404 53 ,688 -,112 

Equal variances not assumed   -,403 51,518 ,688 -,112 

CRcocreation 
Equal variances assumed ,001 ,977 -,026 53 ,979 -,007 

Equal variances not assumed   -,026 52,702 ,979 -,007 

RSassetsale 
Equal variances assumed ,134 ,716 1,934 53 ,058 ,791 

Equal variances not assumed   1,938 52,758 ,058 ,791 

RSusagefee 
Equal variances assumed 7,980 ,007 -1,688 53 ,097 -,767 

Equal variances not assumed   -1,678 46,783 ,100 -,767 
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RSsubscription 
Equal variances assumed 6,446 ,014 -1,364 53 ,178 -,495 

Equal variances not assumed   -1,354 45,194 ,182 -,495 

RSlending 
Equal variances assumed ,251 ,618 -,676 53 ,502 -,266 

Equal variances not assumed   -,675 52,514 ,503 -,266 

RSlicensing 
Equal variances assumed 1,036 ,313 -,037 53 ,970 -,015 

Equal variances not assumed   -,037 50,654 ,971 -,015 

RSbrokeragefee 
Equal variances assumed ,145 ,705 -1,149 53 ,256 -,446 

Equal variances not assumed   -1,149 52,984 ,256 -,446 

RSadvertising 
Equal variances assumed 1,613 ,210 -,903 53 ,371 -,431 

Equal variances not assumed   -,906 51,782 ,369 -,431 

RSstartupfee 
Equal variances assumed ,730 ,397 -,791 53 ,433 -,320 

Equal variances not assumed   -,789 51,927 ,434 -,320 

RSinstallation 
Equal variances assumed ,001 ,974 -1,264 53 ,212 -,579 

Equal variances not assumed   -1,265 52,977 ,211 -,579 

KRphysical 
Equal variances assumed ,576 ,451 -,246 53 ,807 -,104 

Equal variances not assumed   -,246 52,133 ,806 -,104 

KRintellectual 
Equal variances assumed ,863 ,357 ,450 53 ,655 ,192 

Equal variances not assumed   ,448 50,815 ,656 ,192 

KRemployee 
Equal variances assumed 3,401 ,071 ,836 53 ,407 ,246 

Equal variances not assumed   ,840 50,376 ,405 ,246 

KRfinancial 
Equal variances assumed ,124 ,726 ,128 53 ,899 ,040 

Equal variances not assumed   ,127 51,803 ,899 ,040 

KRsoftware 
Equal variances assumed ,088 ,768 -,872 53 ,387 -,209 

Equal variances not assumed   -,871 52,669 ,387 -,209 

KRrelations 
Equal variances assumed 2,084 ,155 -2,346 53 ,023 -,710 

Equal variances not assumed   -2,336 49,350 ,024 -,710 

KAcustomerdev 
Equal variances assumed ,217 ,643 -,428 53 ,671 -,149 

Equal variances not assumed   -,429 52,053 ,670 -,149 

KAproductdev 
Equal variances assumed 1,613 ,210 ,584 53 ,562 ,151 

Equal variances not assumed   ,589 44,728 ,559 ,151 

KAimplement 
Equal variances assumed ,012 ,915 -,460 53 ,647 -,116 

Equal variances not assumed   -,462 52,224 ,646 -,116 

KAservice Equal variances assumed ,516 ,476 -,701 53 ,487 -,187 
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Equal variances not assumed   -,703 51,912 ,485 -,187 

KAmarketing 
Equal variances assumed 1,885 ,176 ,232 53 ,817 ,061 

Equal variances not assumed   ,231 48,167 ,818 ,061 

KAsales 
Equal variances assumed 1,590 ,213 ,081 53 ,935 ,024 

Equal variances not assumed   ,081 52,985 ,935 ,024 

KAplatformdev 
Equal variances assumed ,086 ,770 -,904 53 ,370 -,298 

Equal variances not assumed   -,903 52,749 ,370 -,298 

KAsoftwaredev 
Equal variances assumed ,155 ,695 -,344 53 ,732 -,107 

Equal variances not assumed   -,344 52,983 ,732 -,107 

KApartnermgt 
Equal variances assumed 2,685 ,107 ,209 53 ,836 ,056 

Equal variances not assumed   ,208 48,145 ,836 ,056 

KAlogistics 
Equal variances assumed ,015 ,903 ,580 53 ,564 ,224 

Equal variances not assumed   ,581 52,936 ,564 ,224 

KPhardware 
Equal variances assumed ,405 ,527 -,101 53 ,920 -,041 

Equal variances not assumed   -,101 52,588 ,920 -,041 

KPsoftware 
Equal variances assumed 2,918 ,093 ,411 53 ,683 ,118 

Equal variances not assumed   ,415 44,769 ,680 ,118 

KPothersup 
Equal variances assumed ,025 ,875 -,246 53 ,806 -,074 

Equal variances not assumed   -,246 52,971 ,806 -,074 

KPdataanalysis 
Equal variances assumed ,382 ,539 -,010 53 ,992 -,003 

Equal variances not assumed   -,010 50,991 ,992 -,003 

KPlaunchingcus 
Equal variances assumed ,569 ,454 -1,834 53 ,072 -,431 

Equal variances not assumed   -1,830 51,974 ,073 -,431 

KPdistributors 
Equal variances assumed 1,432 ,237 -,350 53 ,728 -,103 

Equal variances not assumed   -,351 52,440 ,727 -,103 

KPlogistics 
Equal variances assumed 1,162 ,286 ,520 53 ,605 ,181 

Equal variances not assumed   ,523 49,317 ,603 ,181 

KPservicepartn 
Equal variances assumed ,151 ,699 -,818 53 ,417 -,312 

Equal variances not assumed   -,820 52,843 ,416 -,312 

CFproductdev 
Equal variances assumed 1,578 ,215 ,669 53 ,507 ,189 

Equal variances not assumed   ,675 42,852 ,503 ,189 

CFitcost 
Equal variances assumed ,037 ,849 -,290 53 ,773 -,078 

Equal variances not assumed   -,291 52,389 ,772 -,078 
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CFpersonnel 
Equal variances assumed ,399 ,530 ,282 53 ,779 ,098 

Equal variances not assumed   ,283 51,951 ,778 ,098 

CFhardwareprod 
Equal variances assumed 1,050 ,310 -,291 53 ,772 -,079 

Equal variances not assumed   -,290 51,174 ,773 -,079 

CFlogistics 
Equal variances assumed ,293 ,591 ,014 53 ,989 ,004 

Equal variances not assumed   ,014 52,626 ,989 ,004 

CFmarketingsales 
Equal variances assumed ,177 ,675 -,278 53 ,782 -,083 

Equal variances not assumed   -,278 52,928 ,782 -,083 

IMPcs 
Equal variances assumed ,537 ,467 ,570 53 ,571 ,205 

Equal variances not assumed   ,573 50,986 ,569 ,205 

IMPvp 
Equal variances assumed 1,054 ,309 ,988 53 ,328 ,270 

Equal variances not assumed   ,994 47,615 ,325 ,270 

IMPch 
Equal variances assumed ,231 ,633 ,524 53 ,603 ,157 

Equal variances not assumed   ,526 50,950 ,601 ,157 

IMPcr 
Equal variances assumed ,001 ,981 ,499 53 ,620 ,168 

Equal variances not assumed   ,500 52,942 ,619 ,168 

IMPrs 
Equal variances assumed ,300 ,586 -,697 53 ,489 -,228 

Equal variances not assumed   -,697 52,994 ,489 -,228 

IMPkr 
Equal variances assumed 4,328 ,042 ,744 53 ,460 ,235 

Equal variances not assumed   ,750 46,059 ,457 ,235 

IMPka 
Equal variances assumed 2,051 ,158 ,571 53 ,571 ,197 

Equal variances not assumed   ,575 47,699 ,568 ,197 

IMPkp 
Equal variances assumed ,945 ,335 -,268 53 ,790 -,082 

Equal variances not assumed   -,269 51,037 ,789 -,082 

IMPcf 
Equal variances assumed 1,858 ,179 ,202 53 ,841 ,062 

Equal variances not assumed   ,203 47,571 ,840 ,062 
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E.7 business model development comparisons 

This appendix describes the different results on the comparison of business model development experts and novices. Experts are 

considered those who scored 5, 6 and 7 (N=34) and novices those who scored 1, 2 and 3 (N=25). The same method was applied as the IoT 

expertise analysis. The histogram of these differences shows normal proportions. Moreover, the z-values of the skewness and kurtosis of 

the differences are respectively -0.97 and 0.12, which means that skewness and kurtosis are not significantly measured. Furthermore, 

both Kolmogorov-Smirnov tests of normality show non-significant results (respectively 0.200 and 0.777) which also means that the 

differences between the experts and novices on IoT do not significantly differ from a normal distribution.  

Next, independent sample t-tests were performed comparing the means of the two groups for all variables. The results are presented in 

the next pages. The t-tests gave significant results for 5 of the 79 variables (i.e. CSnichemarket, CHpartnerstores, RSassetsale, RSusagefee, 

RSsubscriptionfee), thus in these five variables similar means of the both groups cannot be assumed. There is no logical explanation for 

the difference in means in these variables, although it is striking that 3 of the variables are all part of the building block revenue streams. 

Based on the described tests, it can be concluded that, overall, the differences between the two groups are normal distributed and that 

there is therefore no identifiable difference between the data of both groups. 

 

 

  

 

 

 

 

 

  Statistic z-value 

Business model 

development 

expertise 

Skewness -,267 -0,96883 

Kurtosis ,065 0,117929 
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T-tests 

 
Independent Samples Test 

 Levene's Test for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean Difference 

CSmassmarket 
Equal variances assumed ,008 ,930 1,010 53 ,317 ,472 

Equal variances not assumed   1,011 49,673 ,317 ,472 

CSnichemarket 
Equal variances assumed ,073 ,787 -2,620 53 ,011 -1,122 

Equal variances not assumed   -2,616 49,267 ,012 -1,122 

CSsegmented 
Equal variances assumed ,020 ,889 -1,616 53 ,112 -,656 

Equal variances not assumed   -1,638 51,715 ,108 -,656 

CSdiversified 
Equal variances assumed ,077 ,783 ,462 53 ,646 ,172 

Equal variances not assumed   ,462 49,534 ,646 ,172 

CSmsplatforms 
Equal variances assumed ,663 ,419 -,449 53 ,656 -,183 

Equal variances not assumed   -,461 52,915 ,646 -,183 

VPnewness 
Equal variances assumed 1,223 ,274 1,184 53 ,242 ,539 

Equal variances not assumed   1,218 52,921 ,229 ,539 

VPperformance 
Equal variances assumed 1,095 ,300 ,051 53 ,960 ,017 

Equal variances not assumed   ,052 52,978 ,958 ,017 

VPcustomization 
Equal variances assumed ,262 ,611 ,146 53 ,884 ,052 

Equal variances not assumed   ,144 46,350 ,886 ,052 

VPgettingjobdone 
Equal variances assumed ,519 ,474 -,749 53 ,457 -,259 

Equal variances not assumed   -,741 47,333 ,462 -,259 

VPdesign 
Equal variances assumed ,753 ,389 1,088 53 ,282 ,367 

Equal variances not assumed   1,116 52,816 ,269 ,367 

VPbrand_status 
Equal variances assumed 2,453 ,123 -,362 53 ,719 -,145 

Equal variances not assumed   -,356 45,754 ,724 -,145 

VPprice 
Equal variances assumed ,130 ,720 ,887 53 ,379 ,351 

Equal variances not assumed   ,905 52,346 ,370 ,351 

VPcostred 
Equal variances assumed ,196 ,660 -,453 53 ,652 -,159 

Equal variances not assumed   -,448 47,335 ,656 -,159 

VPriskred Equal variances assumed ,403 ,528 -1,041 53 ,303 -,376 
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Equal variances not assumed   -1,057 51,938 ,295 -,376 

VPaccessibility 
Equal variances assumed 4,767 ,033 ,569 53 ,572 ,188 

Equal variances not assumed   ,604 50,488 ,549 ,188 

VPconvenience 
Equal variances assumed ,929 ,339 -,309 53 ,759 -,106 

Equal variances not assumed   -,317 52,777 ,753 -,106 

VPcomfort 
Equal variances assumed 3,572 ,064 1,166 53 ,249 ,410 

Equal variances not assumed   1,186 52,094 ,241 ,410 

VPpossibilityupdates 
Equal variances assumed 6,586 ,013 1,549 53 ,127 ,535 

Equal variances not assumed   1,639 51,054 ,107 ,535 

CHsalesforce 
Equal variances assumed ,001 ,979 1,176 53 ,245 ,501 

Equal variances not assumed   1,182 50,536 ,243 ,501 

CHwebsales 
Equal variances assumed 2,648 ,110 1,473 53 ,147 ,465 

Equal variances not assumed   1,525 52,984 ,133 ,465 

CHownstores 
Equal variances assumed 2,730 ,104 1,335 53 ,187 ,542 

Equal variances not assumed   1,299 43,460 ,201 ,542 

CHpartnerstores 
Equal variances assumed 1,096 ,300 2,259 53 ,028 ,707 

Equal variances not assumed   2,336 52,999 ,023 ,707 

CHwholesaler 
Equal variances assumed 2,200 ,144 ,309 53 ,758 ,120 

Equal variances not assumed   ,298 40,737 ,768 ,120 

CRpersass 
Equal variances assumed ,079 ,779 1,292 53 ,202 ,504 

Equal variances not assumed   1,291 49,479 ,203 ,504 

CRdedpersass 
Equal variances assumed 3,738 ,059 ,144 53 ,886 ,063 

Equal variances not assumed   ,140 44,289 ,889 ,063 

CRselfservice 
Equal variances assumed 1,029 ,315 -,017 53 ,987 -,005 

Equal variances not assumed   -,016 44,750 ,987 -,005 

CRautoservice 
Equal variances assumed ,328 ,569 -,428 53 ,670 -,168 

Equal variances not assumed   -,428 49,572 ,670 -,168 

CRcommunities 
Equal variances assumed ,633 ,430 -,134 53 ,894 -,038 

Equal variances not assumed   -,131 45,020 ,896 -,038 

CRcocreation 
Equal variances assumed ,221 ,640 ,064 53 ,949 ,017 

Equal variances not assumed   ,064 50,649 ,949 ,017 

RSassetsale 
Equal variances assumed ,030 ,862 2,371 53 ,021 ,969 

Equal variances not assumed   2,398 51,419 ,020 ,969 
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RSusagefee 
Equal variances assumed 2,190 ,145 -2,058 53 ,044 -,938 

Equal variances not assumed   -2,012 44,641 ,050 -,938 

RSsubscription 
Equal variances assumed 5,531 ,022 -2,775 53 ,008 -,973 

Equal variances not assumed   -2,672 41,056 ,011 -,973 

RSlending 
Equal variances assumed 1,309 ,258 -,994 53 ,325 -,413 

Equal variances not assumed   -1,016 52,500 ,315 -,413 

RSlicensing 
Equal variances assumed ,759 ,388 -,992 53 ,326 -,390 

Equal variances not assumed   -1,012 52,411 ,316 -,390 

RSbrokeragefee 
Equal variances assumed ,677 ,414 -1,422 53 ,161 -,542 

Equal variances not assumed   -1,412 48,185 ,164 -,542 

RSadvertising 
Equal variances assumed ,122 ,729 -,448 53 ,656 -,212 

Equal variances not assumed   -,452 51,287 ,653 -,212 

RSstartupfee 
Equal variances assumed ,861 ,358 1,207 53 ,233 ,504 

Equal variances not assumed   1,229 52,292 ,224 ,504 

RSinstallation 
Equal variances assumed ,029 ,866 1,010 53 ,317 ,480 

Equal variances not assumed   1,006 48,838 ,319 ,480 

KRphysical 
Equal variances assumed ,001 ,977 -,476 53 ,636 -,198 

Equal variances not assumed   -,475 49,169 ,637 -,198 

KRintellectual 
Equal variances assumed ,053 ,819 -,830 53 ,410 -,349 

Equal variances not assumed   -,820 46,993 ,417 -,349 

KRemployee 
Equal variances assumed 1,843 ,180 ,628 53 ,533 ,188 

Equal variances not assumed   ,645 52,907 ,521 ,188 

KRfinancial 
Equal variances assumed 7,550 ,008 -,530 53 ,599 -,171 

Equal variances not assumed   -,501 36,720 ,619 -,171 

KRsoftware 
Equal variances assumed 1,623 ,208 -,659 53 ,513 -,156 

Equal variances not assumed   -,678 52,893 ,501 -,156 

KRrelations 
Equal variances assumed ,010 ,922 -,602 53 ,550 -,187 

Equal variances not assumed   -,597 48,104 ,553 -,187 

KAcustomerdev 
Equal variances assumed ,000 ,983 -,439 53 ,662 -,153 

Equal variances not assumed   -,444 51,291 ,659 -,153 

KAproductdev 
Equal variances assumed ,932 ,339 ,756 53 ,453 ,195 

Equal variances not assumed   ,800 50,953 ,427 ,195 

KAimplement Equal variances assumed 2,553 ,116 1,109 53 ,272 ,277 
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Equal variances not assumed   1,162 52,327 ,250 ,277 

KAservice 
Equal variances assumed ,468 ,497 ,544 53 ,589 ,142 

Equal variances not assumed   ,548 51,012 ,586 ,142 

KAmarketing 
Equal variances assumed ,696 ,408 ,407 53 ,686 ,105 

Equal variances not assumed   ,394 42,582 ,695 ,105 

KAsales 
Equal variances assumed ,003 ,956 -,908 53 ,368 -,274 

Equal variances not assumed   -,895 46,619 ,376 -,274 

KAplatformdev 
Equal variances assumed 1,696 ,198 ,776 53 ,441 ,235 

Equal variances not assumed   ,815 52,107 ,419 ,235 

KAsoftwaredev 
Equal variances assumed ,000 ,995 -,014 53 ,989 -,004 

Equal variances not assumed   -,014 45,384 ,989 -,004 

KApartnermgt 
Equal variances assumed ,335 ,565 -,527 53 ,600 -,141 

Equal variances not assumed   -,529 50,221 ,599 -,141 

KAlogistics 
Equal variances assumed ,002 ,963 -1,073 53 ,288 -,406 

Equal variances not assumed   -1,069 48,962 ,290 -,406 

KPhardware 
Equal variances assumed 7,011 ,011 1,174 53 ,246 ,470 

Equal variances not assumed   1,245 50,664 ,219 ,470 

KPsoftware 
Equal variances assumed 3,171 ,081 ,454 53 ,652 ,130 

Equal variances not assumed   ,482 50,380 ,632 ,130 

KPothersup 
Equal variances assumed ,020 ,888 -,240 53 ,811 -,074 

Equal variances not assumed   -,239 48,484 ,812 -,074 

KPdataanalysis 
Equal variances assumed 2,180 ,146 1,527 53 ,133 ,415 

Equal variances not assumed   1,578 53,000 ,120 ,415 

KPlaunchingcus 
Equal variances assumed 1,769 ,189 -,016 53 ,987 -,004 

Equal variances not assumed   -,017 52,797 ,987 -,004 

KPdistributors 
Equal variances assumed 2,311 ,134 ,482 53 ,632 ,144 

Equal variances not assumed   ,490 51,989 ,626 ,144 

KPlogistics 
Equal variances assumed 3,211 ,079 ,876 53 ,385 ,309 

Equal variances not assumed   ,912 52,843 ,366 ,309 

KPservicepartn 
Equal variances assumed ,323 ,572 ,612 53 ,543 ,233 

Equal variances not assumed   ,623 52,225 ,536 ,233 

CFproductdev 
Equal variances assumed 1,789 ,187 ,857 53 ,396 ,246 

Equal variances not assumed   ,916 48,982 ,364 ,246 
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CFitcost 
Equal variances assumed ,391 ,534 -,136 53 ,892 -,038 

Equal variances not assumed   -,141 52,997 ,889 -,038 

CFpersonnel 
Equal variances assumed ,017 ,896 ,321 53 ,749 ,114 

Equal variances not assumed   ,322 50,341 ,748 ,114 

CFhardwareprod 
Equal variances assumed 3,037 ,087 -,384 53 ,703 -,112 

Equal variances not assumed   -,371 42,403 ,712 -,112 

CFlogistics 
Equal variances assumed ,091 ,764 -1,117 53 ,269 -,332 

Equal variances not assumed   -1,110 48,410 ,272 -,332 

CFmarketingsales 
Equal variances assumed 1,642 ,206 -1,072 53 ,289 -,278 

Equal variances not assumed   -1,045 44,187 ,302 -,278 

IMPcs 
Equal variances assumed ,439 ,510 -,030 53 ,976 -,011 

Equal variances not assumed   -,031 52,955 ,975 -,011 

IMPvp 
Equal variances assumed ,011 ,918 -,256 53 ,799 -,067 

Equal variances not assumed   -,264 52,988 ,793 -,067 

IMPch 
Equal variances assumed ,697 ,408 ,005 53 ,996 ,001 

Equal variances not assumed   ,005 52,789 ,996 ,001 

IMPcr 
Equal variances assumed ,172 ,680 ,381 53 ,705 ,128 

Equal variances not assumed   ,386 51,691 ,701 ,128 

IMPrs 
Equal variances assumed 2,602 ,113 -1,646 53 ,106 -,532 

Equal variances not assumed   -1,626 47,132 ,111 -,532 

IMPkr 
Equal variances assumed 1,924 ,171 ,240 53 ,812 ,077 

Equal variances not assumed   ,251 52,406 ,803 ,077 

IMPka 
Equal variances assumed 1,199 ,278 -,165 53 ,869 -,058 

Equal variances not assumed   -,173 52,543 ,864 -,058 

IMPkp 
Equal variances assumed ,066 ,799 -1,150 53 ,255 -,358 

Equal variances not assumed   -1,160 51,044 ,251 -,358 

IMPcf 
Equal variances assumed ,802 ,375 -1,119 53 ,268 -,358 

Equal variances not assumed   -1,126 50,824 ,265 -,358 
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E.8 Data descriptives 

 

Gender 

 

 

 

 

Age 
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Education 

 

 

 

 

IoT and business model development expertise 
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Respondents’ countries of origins 
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E.9 Data differences between branch 1 and branch 2 

 

 

 

 

  

 

 

Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

DifBranch1_Branch2 ,067 79 ,200* ,990 79 ,797 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

  Statistic z-value 

Differences branch 1 

and branch 2 

Skewness -0,171 -0,62049 

Kurtosis -0,427 -0,7747 
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T-tests to compare means of branch 1 and branch 2  

 

 
Independent Samples Test 

 Levene's Test for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) Mean Difference 

CSmassmarket 
Equal variances assumed 1,064 ,306 -,439 70 ,662 -,182 

Equal variances not assumed   -,421 38,967 ,676 -,182 

CSnichemarket 
Equal variances assumed 1,418 ,238 ,856 70 ,395 ,352 

Equal variances not assumed   ,789 35,584 ,436 ,352 

CSsegmented 
Equal variances assumed 4,026 ,049 -,569 70 ,571 -,217 

Equal variances not assumed   -,671 64,508 ,505 -,217 

CSdiversified 
Equal variances assumed ,605 ,439 -1,498 70 ,139 -,501 

Equal variances not assumed   -1,507 43,770 ,139 -,501 

CSmsplatforms 
Equal variances assumed ,209 ,649 -,691 70 ,492 -,259 

Equal variances not assumed   -,702 44,855 ,486 -,259 

VPnewness 
Equal variances assumed ,249 ,619 -1,280 70 ,205 -,516 

Equal variances not assumed   -1,332 47,767 ,189 -,516 

VPperformance 
Equal variances assumed 2,986 ,088 -1,942 70 ,056 -,585 

Equal variances not assumed   -2,163 56,778 ,035 -,585 

VPcustomization 
Equal variances assumed ,628 ,431 -,376 70 ,708 -,129 

Equal variances not assumed   -,355 37,503 ,725 -,129 

VPgettingjobdone 
Equal variances assumed 1,923 ,170 -1,474 70 ,145 -,442 

Equal variances not assumed   -1,543 48,425 ,129 -,442 

VPdesign 
Equal variances assumed ,269 ,605 -1,217 70 ,228 -,437 

Equal variances not assumed   -1,154 38,051 ,256 -,437 

VPbrand_status 
Equal variances assumed 7,830 ,007 ,279 70 ,781 ,106 

Equal variances not assumed   ,247 32,713 ,807 ,106 

VPprice 
Equal variances assumed 2,032 ,158 -,606 70 ,547 -,224 

Equal variances not assumed   -,550 34,590 ,586 -,224 

VPcostred Equal variances assumed 2,428 ,124 -,025 70 ,980 -,009 
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Equal variances not assumed   -,023 33,491 ,982 -,009 

VPriskred 
Equal variances assumed 1,540 ,219 -1,263 70 ,211 -,433 

Equal variances not assumed   -1,399 56,094 ,167 -,433 

VPaccessibility 
Equal variances assumed 1,561 ,216 -1,001 70 ,320 -,295 

Equal variances not assumed   -1,089 53,544 ,281 -,295 

VPconvenience 
Equal variances assumed ,204 ,653 -,943 70 ,349 -,281 

Equal variances not assumed   -,980 47,494 ,332 -,281 

VPcomfort 
Equal variances assumed ,584 ,448 -1,261 70 ,212 -,388 

Equal variances not assumed   -1,227 40,356 ,227 -,388 

VPpossibilityupdates 
Equal variances assumed 2,626 ,110 -,886 70 ,379 -,286 

Equal variances not assumed   -,959 52,858 ,342 -,286 

CHsalesforce 
Equal variances assumed ,090 ,765 ,543 70 ,589 ,218 

Equal variances not assumed   ,538 42,091 ,593 ,218 

CHwebsales 
Equal variances assumed 1,712 ,195 -2,737 70 ,008 -,760 

Equal variances not assumed   -2,944 52,017 ,005 -,760 

CHownstores 
Equal variances assumed 2,229 ,140 -1,702 70 ,093 -,614 

Equal variances not assumed   -1,544 34,457 ,132 -,614 

CHpartnerstores 
Equal variances assumed ,117 ,734 -,836 70 ,406 -,264 

Equal variances not assumed   -,873 48,176 ,387 -,264 

CHwholesaler 
Equal variances assumed ,684 ,411 -1,441 70 ,154 -,541 

Equal variances not assumed   -1,484 46,552 ,144 -,541 

CRpersass 
Equal variances assumed ,031 ,861 -,347 70 ,729 -,121 

Equal variances not assumed   -,349 43,621 ,729 -,121 

CRdedpersass 
Equal variances assumed 4,428 ,039 1,450 70 ,151 ,586 

Equal variances not assumed   1,321 34,784 ,195 ,586 

CRselfservice 
Equal variances assumed ,339 ,562 ,321 70 ,749 ,100 

Equal variances not assumed   ,304 37,839 ,763 ,100 

CRautoservice 
Equal variances assumed ,012 ,914 -,327 70 ,745 -,122 

Equal variances not assumed   -,331 44,628 ,742 -,122 

CRcommunities 
Equal variances assumed ,002 ,969 -,370 70 ,712 -,099 

Equal variances not assumed   -,378 45,417 ,707 -,099 

CRcocreation 
Equal variances assumed 3,077 ,084 -,797 70 ,428 -,201 

Equal variances not assumed   -,875 54,872 ,385 -,201 
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RSassetsale 
Equal variances assumed ,014 ,906 -2,458 70 ,016 -,927 

Equal variances not assumed   -2,475 43,887 ,017 -,927 

RSusagefee 
Equal variances assumed 6,491 ,013 ,563 70 ,576 ,232 

Equal variances not assumed   ,518 35,567 ,608 ,232 

RSsubscription 
Equal variances assumed 2,946 ,091 ,807 70 ,422 ,293 

Equal variances not assumed   ,753 36,632 ,456 ,293 

RSlending 
Equal variances assumed ,028 ,868 -,647 70 ,520 -,252 

Equal variances not assumed   -,642 42,231 ,525 -,252 

RSlicensing 
Equal variances assumed ,116 ,735 ,249 70 ,804 ,093 

Equal variances not assumed   ,244 41,220 ,808 ,093 

RSbrokeragefee 
Equal variances assumed ,409 ,525 1,212 70 ,230 ,425 

Equal variances not assumed   1,189 41,157 ,241 ,425 

RSadvertising 
Equal variances assumed ,035 ,852 ,531 70 ,597 ,227 

Equal variances not assumed   ,527 42,253 ,601 ,227 

RSstartupfee 
Equal variances assumed ,284 ,596 ,568 70 ,572 ,209 

Equal variances not assumed   ,546 39,330 ,588 ,209 

RSinstallation 
Equal variances assumed ,000 ,994 -,522 70 ,603 -,232 

Equal variances not assumed   -,521 42,986 ,605 -,232 

KRphysical 
Equal variances assumed ,026 ,873 -1,752 70 ,084 -,637 

Equal variances not assumed   -1,785 45,208 ,081 -,637 

KRintellectual 
Equal variances assumed ,008 ,928 -,995 70 ,323 -,382 

Equal variances not assumed   -1,000 43,688 ,323 -,382 

KRemployee 
Equal variances assumed ,900 ,346 -,775 70 ,441 -,201 

Equal variances not assumed   -,816 49,268 ,418 -,201 

KRfinancial 
Equal variances assumed 2,124 ,150 ,540 70 ,591 ,155 

Equal variances not assumed   ,487 34,102 ,629 ,155 

KRsoftware 
Equal variances assumed ,011 ,915 -,324 70 ,747 -,075 

Equal variances not assumed   -,316 40,633 ,753 -,075 

KRrelations 
Equal variances assumed 5,954 ,017 ,550 70 ,584 ,157 

Equal variances not assumed   ,645 64,066 ,521 ,157 

KAcustomerdev 
Equal variances assumed 1,260 ,265 ,727 70 ,470 ,217 

Equal variances not assumed   ,708 40,436 ,483 ,217 

KAproductdev Equal variances assumed ,058 ,810 ,130 70 ,897 ,030 
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Equal variances not assumed   ,136 49,012 ,892 ,030 

KAimplement 
Equal variances assumed ,535 ,467 ,309 70 ,759 ,075 

Equal variances not assumed   ,301 40,711 ,765 ,075 

KAservice 
Equal variances assumed 4,623 ,035 1,397 70 ,167 ,327 

Equal variances not assumed   1,287 35,635 ,206 ,327 

KAmarketing 
Equal variances assumed 13,977 ,000 1,438 70 ,155 ,392 

Equal variances not assumed   1,152 27,388 ,259 ,392 

KAsales 
Equal variances assumed 3,832 ,054 1,245 70 ,217 ,390 

Equal variances not assumed   1,077 31,363 ,290 ,390 

KAplatformdev 
Equal variances assumed ,008 ,928 ,967 70 ,337 ,289 

Equal variances not assumed   ,930 39,249 ,358 ,289 

KAsoftwaredev 
Equal variances assumed 1,408 ,239 ,452 70 ,653 ,128 

Equal variances not assumed   ,412 34,973 ,683 ,128 

KApartnermgt 
Equal variances assumed 3,869 ,053 1,281 70 ,205 ,336 

Equal variances not assumed   1,141 33,199 ,262 ,336 

KAlogistics 
Equal variances assumed ,810 ,371 ,042 70 ,967 ,015 

Equal variances not assumed   ,040 39,103 ,968 ,015 

KPhardware 
Equal variances assumed ,026 ,872 ,023 70 ,982 ,008 

Equal variances not assumed   ,024 46,805 ,981 ,008 

KPsoftware 
Equal variances assumed 5,883 ,018 -,766 70 ,446 -,187 

Equal variances not assumed   -,982 69,915 ,329 -,187 

KPothersup 
Equal variances assumed ,285 ,595 -1,440 70 ,154 -,381 

Equal variances not assumed   -1,511 48,811 ,137 -,381 

KPdataanalysis 
Equal variances assumed ,907 ,344 ,107 70 ,915 ,028 

Equal variances not assumed   ,109 45,164 ,914 ,028 

KPlaunchingcus 
Equal variances assumed ,419 ,520 ,434 70 ,666 ,105 

Equal variances not assumed   ,453 48,116 ,653 ,105 

KPdistributors 
Equal variances assumed ,870 ,354 ,843 70 ,402 ,250 

Equal variances not assumed   ,896 50,406 ,375 ,250 

KPlogistics 
Equal variances assumed ,331 ,567 ,623 70 ,535 ,202 

Equal variances not assumed   ,587 37,425 ,561 ,202 

KPservicepartn 
Equal variances assumed ,865 ,356 2,216 70 ,030 ,722 

Equal variances not assumed   2,019 34,789 ,051 ,722 



- 115 -  
 

CFproductdev 
Equal variances assumed ,073 ,788 -,766 70 ,446 -,187 

Equal variances not assumed   -,848 55,977 ,400 -,187 

CFitcost 
Equal variances assumed ,013 ,911 ,379 70 ,706 ,092 

Equal variances not assumed   ,395 48,068 ,694 ,092 

CFpersonnel 
Equal variances assumed ,470 ,495 ,782 70 ,437 ,251 

Equal variances not assumed   ,781 43,032 ,439 ,251 

CFhardwareprod 
Equal variances assumed 2,779 ,100 1,167 70 ,247 ,287 

Equal variances not assumed   1,081 36,017 ,287 ,287 

CFlogistics 
Equal variances assumed 1,553 ,217 ,440 70 ,662 ,117 

Equal variances not assumed   ,408 36,192 ,686 ,117 

CFmarketingsales 
Equal variances assumed ,324 ,571 1,627 70 ,108 ,445 

Equal variances not assumed   1,599 41,396 ,117 ,445 
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E.10 Parametric data assumptions 

Skewess and kurtosis 

 Skewness z-value Indicates 

normality? 

Kurtosis z-Value Indicates 

normality? 

CSmassmarket -0,925 -3,442 no 0,283 0,527 yes 

CSnichemarket -0,752 -2,796 no -0,260 -0,483 yes 

CSsegmented -1,022 -3,802 no 0,702 1,306 yes 

CSdiversified -0,689 -2,561 no -0,236 -0,440 yes 

CSmsplatforms -0,758 -2,820 no -0,128 -0,237 yes 

VPnewness -0,347 -1,292 yes -0,657 -1,222 yes 

VPperformance -1,106 -4,113 no 1,089 2,026 no 

VPcustomization -0,599 -2,228 no -0,329 -0,613 yes 

VPgettingjobdone -1,550 -5,765 no 2,514 4,676 no 

VPdesign -1,031 -3,833 no 0,996 1,851 yes 

VPbrand_status -0,412 -1,531 yes -0,242 -0,450 yes 

VPprice -0,382 -1,422 yes -0,325 -0,605 yes 

VPcostred -1,215 -4,517 no 1,407 2,616 no 

VPriskred -0,795 -2,956 no 0,035 0,066 yes 

VPaccessibility -1,025 -3,814 no 1,776 3,302 no 

VPconvenience -2,191 -8,147 no 6,187 11,505 no 

VPcomfort -1,274 -4,737 no 1,523 2,832 no 

VPpossibilityupdates -1,276 -4,745 no 1,824 3,392 no 

CHsalesforce -0,526 -1,958 yes -0,496 -0,923 yes 

CHwebsales -0,726 -2,699 no 0,152 0,282 yes 

CHownstores -0,058 -0,217 yes -0,593 -1,103 yes 

CHpartnerstores -0,544 -2,023 no 0,153 0,284 yes 

CHwholesaler -0,427 -1,588 yes -0,182 -0,339 yes 

CRpersass -0,912 -3,393 no 0,420 0,780 yes 

CRdedpersass -0,398 -1,481 yes -0,895 -1,665 yes 

CRselfservice -0,870 -3,236 no -0,174 -0,323 yes 

CRautoservice -0,850 -3,160 no -0,327 -0,608 yes 

CRcommunities -0,697 -2,594 no -0,215 -0,399 yes 

CRcocreation -0,400 -1,487 yes -0,604 -1,124 yes 

RSassetsale -0,434 -1,613 yes -0,356 -0,661 yes 

RSusagefee -0,711 -2,645 no -0,316 -0,588 yes 

RSsubscription -1,045 -3,886 no 0,444 0,826 yes 

RSlending -0,415 -1,542 yes -0,502 -0,934 yes 

RSlicensing -0,463 -1,722 yes -0,136 -0,254 yes 

RSbrokeragefee 0,056 0,209 yes -0,464 -0,863 yes 

RSadvertising 0,073 0,270 yes -0,988 -1,838 yes 

RSstartupfee -0,198 -0,735 yes -0,500 -0,930 yes 

RSinstallation -0,161 -0,597 yes -0,905 -1,683 yes 

Rsdata -1,111 -4,131 no 0,637 1,185 yes 
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KRphysical -0,896 -3,332 no 0,401 0,747 yes 

KRintellectual -0,879 -3,268 no 0,066 0,123 yes 

KRemployee -0,803 -2,988 no 0,003 0,005 yes 

KRfinancial -0,522 -1,940 yes -0,194 -0,361 yes 

KRsoftware -0,867 -3,225 no -0,238 -0,443 yes 

KRrelations -0,621 -2,311 no -0,127 -0,236 yes 

KAcustomerdev -1,836 -6,829 no 4,311 8,018 no 

KAproductdev -1,535 -5,709 no 3,618 6,728 no 

KAimplement -0,668 -2,484 no -0,134 -0,249 yes 

KAservice -0,535 -1,992 no -0,655 -1,217 yes 

KAmarketing -0,871 -3,239 no 1,248 2,321 no 

KAsales -0,946 -3,519 no 0,808 1,502 yes 

KAplatformdev -1,495 -5,559 no 3,243 6,030 no 

KAsoftwaredev -1,577 -5,864 no 2,879 5,354 no 

KApartnermgt -0,255 -0,949 yes -0,594 -1,104 yes 

KAlogistics -0,320 -1,192 yes -0,847 -1,575 yes 

KPhardware -1,740 -6,470 no 2,955 5,495 no 

KPsoftware -1,757 -6,535 no 3,688 6,859 no 

KPothersup 0,067 0,249 yes -0,696 -1,295 yes 

KPdataanalysis -0,762 -2,834 no -0,113 -0,211 yes 

KPlaunchingcus -0,791 -2,941 no 0,000 0,000 yes 

KPdistributors -0,148 -0,549 yes -0,568 -1,057 yes 

KPlogistics -0,391 -1,456 yes 0,056 0,105 yes 

KPservicepartn -0,911 -3,390 no 0,866 1,611 yes 

CFproductdev -2,550 -9,484 no 10,504 19,534 no 

CFitcost -1,224 -4,553 no 2,450 4,556 no 

CFpersonnel -1,540 -5,729 no 2,834 5,270 no 

CFhardwareprod -0,666 -2,476 no -0,091 -0,169 yes 

CFlogistics -0,431 -1,604 yes -0,023 -0,043 yes 

CFmarketingsales -0,915 -3,404 no 0,910 1,693 yes 

Cfvar_fixed -0,448 -1,667 yes -0,721 -1,341 yes 

IMPcs -1,117 -4,155 no 1,737 3,230 no 

IMPvp -1,943 -7,228 no 3,830 7,123 no 

IMPch -0,732 -2,722 no 1,996 3,711 no 

IMPcr -1,182 -4,395 no 1,276 2,373 no 

IMPrs -1,462 -5,436 no 3,351 6,232 no 

IMPkr -0,738 -2,745 no 0,566 1,053 yes 

IMPka -0,889 -3,306 no 1,512 2,812 no 

IMPkp -0,805 -2,995 no 0,376 0,698 yes 

IMPcf -1,139 -4,237 no 2,133 3,967 no 

GENB2B_B2c 0,430 1,599 yes -0,737 -1,371 yes 

GENprod_serv -0,410 -1,524 yes -0,751 -1,397 yes 

GENaddRS -1,493 -5,554 no 2,039 3,791 no 

GENpartner -1,001 -3,721 no 0,788 1,466 yes 

The critical z-values for skewness and kurtosis are +/- 1.96 (0.05 significance level)  
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Normality tests 
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E.11 Comparison of means within the building blocks 

Customer Segments 

 

 

Customer Segments Mean SD Var* Margin of 

Error 

Lower 

bound 

Upper 

bound 

CSmassmarket 5,18 1,63 2,66 0,38 4,80 5,56 

CSnichemarket 5,15 1,62 2,64 0,38 4,78 5,53 

CSsegmented 5,07 1,50 2,26 0,35 4,72 5,42 

CSdiversified 5,18 1,34 1,78 0,31 4,87 5,49 

CSmsplatforms 5,39 1,48 2,18 0,34 5,05 5,73 

*Variance ratio = 1,49 
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Value proposition 

 

 

 

 

 

 

 

 

 

Value Proposition Mean SD Var* Lower 

bound 

Upper 

bound 

VPnewness 4,74 1,60 2,56 4,37 5,11 

VPperformance 5,82 1,21 1,47 5,54 6,10 

VPcustomization 5,35 1,34 1,81 5,04 5,66 

VPgettingjobdone 5,92 1,20 1,43 5,64 6,19 

VPdesign 5,18 1,43 2,04 4,85 5,51 

VPbrand_status 4,33 1,50 2,25 3,99 4,68 

VPprice 4,85 1,46 2,13 4,51 5,18 

VPcostred 5,47 1,37 1,89 5,15 5,79 

VPriskred 5,44 1,36 1,86 5,13 5,76 

VPaccessibility 5,63 1,17 1,36 5,36 5,89 

VPconvenience 6,07 1,18 1,39 5,80 6,34 

VPcomfort 5,74 1,22 1,49 5,45 6,02 

VPpossibilityupdates 5,81 1,27 1,62 5,51 6,10 

*Variance ratio = 1,88 
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Channels 

 

 

 

 

*Variance ratio = 1,90 
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Channels Mean SD Var* Lower 

bound 

Upper 

bound 

CHsalesforce 4,58 1,58 2,50 4,22 4,95 

CHwebsales 5,57 1,15 1,32 5,30 5,83 

CHownstores 4,28 1,45 2,09 3,94 4,61 

CHpartnerstores 5,13 1,24 1,55 4,84 5,41 

CHwholesaler 4,81 1,50 2,24 4,46 5,15 
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Customer relationships 

 

 

 

 

 

 

 

 

*Variance ratio = 2,60 

 

 

 

 

 

 

 

 

 

 

  

Customer 

Relationships 

Mean SD Var* Lower 

bound 

Upper 

bound 

CRpersass 5,22 1,37 1,87 4,91 5,54 

CRdedpersass 4,83 1,61 2,59 4,46 5,21 

CRselfservice 5,76 1,23 1,51 5,48 6,05 

CRautoservice 5,57 1,46 2,14 5,23 5,91 

CRcommunities 5,89 1,06 1,11 5,65 6,13 

CRcocreation 5,82 1,00 1,00 5,59 6,05 
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Revenue streams 

 

Revenue streams Mean SD Var* Lower 

bound 

Upper 

bound 

RSassetsale 4,85 1,54 2,38 4,49 5,20 

RSusagefee 5,03 1,63 2,65 4,65 5,40 

RSsubscription 5,42 1,43 2,05 5,09 5,75 

RSlending 4,61 1,53 2,35 4,26 4,97 

RSlicensing 4,54 1,47 2,17 4,20 4,88 

RSbrokeragefee 3,68 1,39 1,94 3,36 4,00 

RSadvertising 4,11 1,68 2,83 3,72 4,50 

RSstartupfee 4,06 1,45 2,11 3,72 4,39 

RSinstallation 3,97 1,75 3,07 3,57 4,38 

*Variance ratio = 1,58 
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Key resources 

 

 

 

Key resources Mean SD Var Lower 

bound 

Upper 

bound 

KRphysical 5,31 1,46 2,13 4,97 5,64 

KRintellectual 5,31 1,52 2,30 4,96 5,66 

KRemployee 5,82 1,03 1,05 5,58 6,06 

KRfinancial 5,24 1,13 1,28 4,97 5,50 

KRsoftware 6,17 0,90 0,82 5,96 6,38 

KRrelations 5,54 1,13 1,27 5,28 5,80 

*Variance ratio = 2,82 
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Key activities 

 

 

 

 

 

 

 

 

Key activities Mean SD Var Lower 

bound 

Upper 

bound 

KAcustomerdev 5,93 1,18 1,39 5,66 6,20 

KAproductdev 6,19 0,91 0,83 5,98 6,41 

KAimplement 5,83 0,95 0,90 5,61 6,05 

KAservice 5,88 0,93 0,87 5,66 6,09 

KAmarketing 5,53 1,09 1,18 5,28 5,78 

KAsales 5,57 1,24 1,54 5,28 5,86 

KAplatformdev 5,81 1,18 1,40 5,53 6,08 

KAsoftwaredev 6,00 1,11 1,24 5,74 6,26 

KApartnermgt 5,40 1,04 1,09 5,16 5,64 

KAlogistics 5,10 1,42 2,00 4,77 5,42 

*Variance ratio = 2,40 
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Key Partners 

 

 

 

 

 

 

 

 

*Variance ratio = 2,06 
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Key partners Mean SD Var Lower 

bound 

Upper 

bound 

KPsoftware 6,26 0,96 0,93 6,04 6,49 

KPothersup 4,96 1,05 1,11 4,71 5,20 

KPdataanalyssis 5,89 1,04 1,09 5,65 6,13 

KPlaunchingcus 6,03 0,95 0,90 5,81 6,25 

KPdistributors 5,08 1,17 1,37 4,81 5,35 

KPlogistics 4,83 1,28 1,63 4,54 5,13 

KPservicepartn 5,36 1,32 1,76 5,06 5,67 

KPhardware 5,88 1,36 1,86 5,56 6,19 
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Cost structure 

 

 

Cost structure Mean SD Var Lower 

bound 

Upper 

bound 

CFproductdev 6,26 0,96 0,93 6,04 6,49 

CFitcost 5,89 0,96 0,92 5,67 6,11 

CFpersonnel 5,74 1,27 1,61 5,44 6,03 

CFhardwareprod 5,85 0,97 0,95 5,62 6,07 

CFlogistics 5,17 1,05 1,10 4,92 5,41 

CFmarketingsales 5,69 1,10 1,20 5,44 5,95 

*Variance ratio = 1,75 
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Importance building blocks 

 

 

Importance Building 

Blocks 

Mean SD Var Lower 

bound 

Upper 

bound 

Customer segments 5,65 1,25 1,57 5,36 5,94 

Value proposition 6,38 1,01 1,01 6,15 6,61 

Channels 5,31 1,04 1,07 5,07 5,55 

Customer relations 5,56 1,27 1,62 5,27 5,86 

Revenue streams 5,76 1,15 1,33 5,49 6,03 

Key resources 5,44 1,13 1,28 5,18 5,70 

Key activities 5,39 1,18 1,39 5,12 5,67 

Key partners 5,58 1,20 1,45 5,30 5,86 

Cost structure 5,62 1,20 1,44 5,34 5,90 

*Variance ratio = 1,60 
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E.12 Descriptives of the group comparisons 
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E.13 Results of the group comparisons 

B2B versus B2C 

 
Test Statisticsa,b 

 Chi-Square df Asymp. Sig. Exact Sig. 

CSmassmarket ,002 2 ,999 ,999 

CSnichemarket 1,257 2 ,533 ,542 

CSsegmented 2,630 2 ,269 ,273 

CSdiversified ,947 2 ,623 ,634 

CSmsplatforms 2,328 2 ,312 ,319 

VPnewness ,160 2 ,923 ,926 

VPperformance 5,456 2 ,065 ,064 

VPcustomization ,596 2 ,742 ,748 

VPgettingjobdone 2,323 2 ,313 ,316 

VPdesign 5,441 2 ,066 ,063 

VPbrand_status 1,142 2 ,565 ,574 

VPprice ,407 2 ,816 ,821 

VPcostred 4,922 2 ,085 ,083 

VPriskred 1,748 2 ,417 ,427 

VPaccessibility 4,063 2 ,131 ,130 

VPconvenience 3,032 2 ,220 ,221 

VPcomfort ,291 2 ,864 ,869 

VPpossibilityupdates ,251 2 ,882 ,885 

CHsalesforce ,865 2 ,649 ,657 

CHwebsales 1,121 2 ,571 ,581 

CHownstores 1,470 2 ,479 ,488 

CHpartnerstores 1,782 2 ,410 ,420 

CHwholesaler ,618 2 ,734 ,739 

CRpersass ,285 2 ,867 ,871 

CRdedpersass ,992 2 ,609 ,618 

CRselfservice ,992 2 ,609 ,620 

CRautoservice 1,536 2 ,464 ,471 

CRcommunities 4,724 2 ,094 ,093 

CRcocreation 2,405 2 ,301 ,311 

RSassetsale 1,540 2 ,463 ,472 

RSusagefee 1,019 2 ,601 ,611 

RSsubscription ,300 2 ,861 ,865 

RSlending 2,981 2 ,225 ,230 

RSlicensing 4,791 2 ,091 ,089 

RSbrokeragefee 1,697 2 ,428 ,436 

RSadvertising 1,162 2 ,559 ,568 

RSstartupfee ,664 2 ,717 ,724 

RSinstallation ,139 2 ,933 ,936 

KRphysical ,557 2 ,757 ,764 

KRintellectual ,989 2 ,610 ,618 

KRemployee ,888 2 ,641 ,649 

KRfinancial ,038 2 ,981 ,981 

KRsoftware ,547 2 ,761 ,769 

KRrelations ,208 2 ,901 ,904 

KAcustomerdev 2,429 2 ,297 ,306 

KAproductdev ,889 2 ,641 ,650 

KAimplement 1,417 2 ,492 ,507 

KAservice ,190 2 ,909 ,910 

KAmarketing ,116 2 ,944 ,945 

KAsales 3,701 2 ,157 ,158 
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KAplatformdev 3,296 2 ,192 ,195 

KAsoftwaredev 1,826 2 ,401 ,415 

KApartnermgt ,735 2 ,692 ,696 

KAlogistics ,052 2 ,974 ,976 

KPhardware ,772 2 ,680 ,688 

KPsoftware ,379 2 ,827 ,842 

KPothersup 2,293 2 ,318 ,324 

KPdataanalysis ,861 2 ,650 ,659 

KPlaunchingcus 3,001 2 ,223 ,229 

KPdistributors 2,760 2 ,252 ,257 

KPlogistics ,945 2 ,623 ,635 

KPservicepartn 2,649 2 ,266 ,273 

CFproductdev ,604 2 ,739 ,745 

CFitcost 1,423 2 ,491 ,497 

CFpersonnel ,350 2 ,840 ,845 

CFhardwareprod 2,272 2 ,321 ,330 

CFlogistics ,534 2 ,766 ,772 

CFmarketingsales 2,584 2 ,275 ,280 

a. Kruskal Wallis Test 

b. Grouping Variable: GENB2B_B2C 
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Product versus service 

 
Test Statisticsa,b 

 Chi-Square df Asymp. Sig. Exact Sig. 

CSmassmarket 2,224 2 ,329 ,334 

CSnichemarket 8,767 2 ,012 ,009 

CSsegmented 5,281 2 ,071 ,070 

CSdiversified ,609 2 ,737 ,744 

CSmsplatforms ,800 2 ,670 ,679 

VPnewness ,638 2 ,727 ,735 

VPperformance ,502 2 ,778 ,782 

VPcustomization ,758 2 ,685 ,702 

VPgettingjobdone 3,662 2 ,160 ,159 

VPdesign 1,194 2 ,551 ,562 

VPbrand_status ,938 2 ,626 ,635 

VPprice 8,901 2 ,012 ,008 

VPcostred 1,873 2 ,392 ,406 

VPriskred ,612 2 ,736 ,741 

VPaccessibility ,904 2 ,636 ,653 

VPconvenience 2,550 2 ,279 ,279 

VPcomfort 1,528 2 ,466 ,472 

VPpossibilityupdates 2,388 2 ,303 ,314 

CHsalesforce ,293 2 ,864 ,869 

CHwebsales 1,160 2 ,560 ,567 

CHownstores ,710 2 ,701 ,711 

CHpartnerstores ,677 2 ,713 ,726 

CHwholesaler ,182 2 ,913 ,917 

CRpersass 6,359 2 ,042 ,039 

CRdedpersass 1,517 2 ,468 ,485 

CRselfservice 2,114 2 ,348 ,355 

CRautoservice 1,248 2 ,536 ,544 

CRcommunities 1,877 2 ,391 ,395 

CRcocreation 1,723 2 ,423 ,440 

RSassetsale ,264 2 ,876 ,883 

RSusagefee ,074 2 ,964 ,965 

RSsubscription 1,049 2 ,592 ,601 

RSlending ,694 2 ,707 ,716 

RSlicensing ,483 2 ,786 ,791 

RSbrokeragefee ,539 2 ,764 ,773 

RSadvertising 3,444 2 ,179 ,181 

RSstartupfee 1,617 2 ,446 ,454 

RSinstallation ,239 2 ,887 ,892 

KRphysical 2,035 2 ,361 ,374 

KRintellectual ,442 2 ,802 ,808 

KRemployee ,778 2 ,678 ,694 

KRfinancial 2,103 2 ,349 ,356 

KRsoftware 1,341 2 ,511 ,534 

KRrelations 2,594 2 ,273 ,280 

KAcustomerdev 1,561 2 ,458 ,480 

KAproductdev 2,938 2 ,230 ,250 

KAimplement 10,328 2 ,006 ,004 

KAservice ,920 2 ,631 ,645 

KAmarketing 2,622 2 ,270 ,277 

KAsales ,154 2 ,926 ,930 

KAplatformdev ,703 2 ,703 ,717 

KAsoftwaredev ,331 2 ,848 ,862 
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KApartnermgt ,608 2 ,738 ,747 

KAlogistics 1,526 2 ,466 ,479 

KPhardware ,460 2 ,794 ,815 

KPsoftware ,005 2 ,997 1,000 

KPothersup 2,018 2 ,365 ,376 

KPdataanalysis ,248 2 ,884 ,889 

KPlaunchingcus 1,636 2 ,441 ,461 

KPdistributors ,665 2 ,717 ,736 

KPlogistics 2,619 2 ,270 ,275 

KPservicepartn ,361 2 ,835 ,839 

CFproductdev ,938 2 ,626 ,674 

CFitcost 1,131 2 ,568 ,587 

CFpersonnel 2,128 2 ,345 ,350 

CFhardwareprod 2,158 2 ,340 ,340 

CFlogistics 4,747 2 ,093 ,091 

CFmarketingsales 2,114 2 ,348 ,350 

a. Kruskal Wallis Test 

b. Grouping Variable: Prod_Serv 

 

Bar charts significant measured factors 
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Company age 

Test Statisticsa 

 Most Extreme Differences Kolmogorov-

Smirnov Z 

Asymp. Sig. (2-

tailed) 

Exact Sig. (2-

tailed) Absolute Positive Negative 

CSmassmarket ,222 ,222 -,063 ,764 ,604 ,275 

CSnichemarket ,074 ,074 -,069 ,255 1,000 ,942 

CSsegmented ,101 ,101 -,079 ,346 1,000 ,838 

CSdiversified ,233 ,074 -,233 ,800 ,544 ,228 

CSmsplatforms ,138 ,138 -,058 ,473 ,979 ,697 

VPnewness ,132 ,106 -,132 ,455 ,986 ,747 

VPperformance ,291 ,291 ,000 1,000 ,270 ,092 

VPcustomization ,201 ,201 -,048 ,691 ,726 ,323 

VPgettingjobdone ,175 ,175 ,000 ,600 ,864 ,282 

VPdesign ,058 ,058 -,053 ,200 1,000 ,989 

VPbrand_status ,175 ,032 -,175 ,600 ,864 ,437 

VPprice ,217 ,217 -,048 ,746 ,635 ,245 

VPcostred ,090 ,090 -,021 ,309 1,000 ,874 

VPriskred ,212 ,212 ,000 ,727 ,665 ,338 

VPaccessibility ,164 ,164 -,069 ,564 ,908 ,490 

VPconvenience ,185 ,185 ,000 ,636 ,813 ,374 

VPcomfort ,111 ,111 -,069 ,382 ,999 ,757 

VPpossibilityupdates ,217 ,217 ,000 ,746 ,635 ,271 

CHsalesforce ,280 ,280 -,026 ,964 ,311 ,133 

CHwebsales ,201 ,201 ,000 ,691 ,726 ,372 

CHownstores ,217 ,217 -,074 ,746 ,635 ,250 

CHpartnerstores ,275 ,275 -,021 ,946 ,333 ,120 

CHwholesaler ,206 ,206 -,069 ,709 ,696 ,339 

CRpersass ,185 ,185 ,000 ,636 ,813 ,395 

CRdedpersass ,175 ,175 -,090 ,600 ,864 ,434 

CRselfservice ,138 ,138 ,000 ,473 ,979 ,584 

CRautoservice ,169 ,169 ,000 ,582 ,887 ,558 

CRcommunities ,291 ,291 -,011 1,000 ,270 ,081 

CRcocreation ,148 ,148 -,116 ,509 ,958 ,575 

RSassetsale ,159 ,159 -,090 ,546 ,927 ,645 

RSusagefee ,185 ,185 -,042 ,636 ,813 ,442 

RSsubscription ,053 ,053 -,048 ,182 1,000 ,972 

RSlending ,090 ,069 -,090 ,309 1,000 ,920 

RSlicensing ,153 ,000 -,153 ,527 ,944 ,591 

RSbrokeragefee ,222 ,000 -,222 ,764 ,604 ,257 

RSadvertising ,185 ,000 -,185 ,636 ,813 ,425 

RSstartupfee ,079 ,079 -,074 ,273 1,000 ,967 

RSinstallation ,143 ,143 -,063 ,491 ,969 ,733 

KRphysical ,069 ,069 ,000 ,236 1,000 ,950 

KRintellectual ,101 ,101 -,042 ,346 1,000 ,901 

KRemployee ,090 ,090 -,021 ,309 1,000 ,872 

KRfinancial ,153 ,153 -,053 ,527 ,944 ,516 

KRsoftware ,095 ,069 -,095 ,327 1,000 ,792 

KRrelations ,148 ,037 -,148 ,509 ,958 ,491 

KAcustomerdev ,111 ,111 -,042 ,382 ,999 ,689 

KAproductdev ,037 ,037 -,011 ,127 1,000 1,000 

KAimplement ,159 ,063 -,159 ,546 ,927 ,453 

KAservice ,180 ,106 -,180 ,618 ,839 ,348 

KAmarketing ,143 ,116 -,143 ,491 ,969 ,463 

KAsales ,106 ,074 -,106 ,364 ,999 ,780 

KAplatformdev ,180 ,180 -,048 ,618 ,839 ,389 

KAsoftwaredev ,106 ,048 -,106 ,364 ,999 ,735 

KApartnermgt ,212 ,212 -,032 ,727 ,665 ,245 
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KAlogistics ,048 ,016 -,048 ,164 1,000 ,995 

KPhardware ,265 ,265 -,058 ,909 ,380 ,102 

KPsoftware ,307 ,307 -,005 1,055 ,216 ,049 

KPothersup ,095 ,074 -,095 ,327 1,000 ,782 

KPdataanalysis ,265 ,265 ,000 ,909 ,380 ,125 

KPlaunchingcus ,148 ,021 -,148 ,509 ,958 ,546 

KPdistributors ,159 ,127 -,159 ,546 ,927 ,512 

KPlogistics ,169 ,000 -,169 ,582 ,887 ,592 

KPservicepartn ,185 ,185 -,048 ,636 ,813 ,417 

CFproductdev ,275 ,275 -,011 ,946 ,333 ,082 

CFitcost ,323 ,323 ,000 1,109 ,171 ,019 

CFpersonnel ,196 ,196 -,048 ,673 ,756 ,266 

CFhardwareprod ,063 ,063 ,000 ,218 1,000 ,897 

CFlogistics ,074 ,000 -,074 ,255 1,000 ,873 

CFmarketingsales ,153 ,000 -,153 ,527 ,944 ,424 

a. Grouping Variable: Companyagedummy 

 

 

Bar charts significant measured factors 
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Company size 

 
Test Statisticsa 

 Most Extreme Differences Kolmogorov-

Smirnov Z 

Asymp. Sig. (2-

tailed) 

Exact Sig. (2-

tailed) Absolute Positive Negative 

CSmassmarket ,182 ,182 ,000 ,622 ,833 ,412 

CSnichemarket ,146 ,067 -,146 ,497 ,966 ,609 

CSsegmented ,104 ,104 ,000 ,353 1,000 ,906 

CSdiversified ,184 ,067 -,184 ,628 ,825 ,374 

CSmsplatforms ,251 ,251 -,004 ,856 ,457 ,226 

VPnewness ,058 ,058 -,025 ,197 1,000 ,996 

VPperformance ,274 ,274 ,000 ,933 ,348 ,132 

VPcustomization ,093 ,093 -,082 ,317 1,000 ,851 

VPgettingjobdone ,147 ,147 -,018 ,503 ,962 ,639 

VPdesign ,140 ,140 -,082 ,479 ,976 ,666 

VPbrand_status ,165 ,023 -,165 ,562 ,910 ,502 

VPprice ,121 ,121 -,058 ,413 ,996 ,781 

VPcostred ,125 ,046 -,125 ,425 ,994 ,826 

VPriskred ,232 ,232 -,111 ,790 ,561 ,234 

VPaccessibility ,195 ,128 -,195 ,664 ,770 ,333 

VPconvenience ,195 ,195 ,000 ,664 ,770 ,341 

VPcomfort ,109 ,100 -,109 ,371 ,999 ,722 

VPpossibilityupdates ,033 ,033 -,019 ,114 1,000 1,000 

CHsalesforce ,323 ,323 -,014 1,101 ,177 ,048 

CHwebsales ,161 ,161 ,000 ,550 ,922 ,458 

CHownstores ,242 ,242 -,067 ,826 ,503 ,170 

CHpartnerstores ,160 ,160 ,000 ,545 ,928 ,485 

CHwholesaler ,096 ,016 -,096 ,329 1,000 ,877 

CRpersass ,228 ,228 ,000 ,778 ,581 ,147 

CRdedpersass ,133 ,133 -,061 ,455 ,986 ,661 

CRselfservice ,121 ,121 -,002 ,413 ,996 ,725 

CRautoservice ,195 ,195 ,000 ,664 ,770 ,393 

CRcommunities ,240 ,240 -,019 ,820 ,512 ,213 

CRcocreation ,144 ,065 -,144 ,491 ,970 ,627 

RSassetsale ,130 ,067 -,130 ,443 ,990 ,718 

RSusagefee ,175 ,175 -,009 ,598 ,866 ,472 

RSsubscription ,075 ,028 -,075 ,257 1,000 ,976 

RSlending ,198 ,000 -,198 ,676 ,750 ,367 

RSlicensing ,126 ,000 -,126 ,431 ,992 ,816 

RSbrokeragefee ,268 ,000 -,268 ,915 ,372 ,106 

RSadvertising ,084 ,084 -,044 ,287 1,000 ,967 

RSstartupfee ,098 ,053 -,098 ,335 1,000 ,860 

RSinstallation ,114 ,114 -,054 ,389 ,998 ,898 

KRphysical ,163 ,163 ,000 ,556 ,916 ,577 

KRintellectual ,147 ,147 -,026 ,503 ,962 ,645 

KRemployee ,067 ,067 -,016 ,227 1,000 ,952 

KRfinancial ,177 ,177 -,046 ,604 ,858 ,376 

KRsoftware ,056 ,056 -,019 ,191 1,000 ,964 

KRrelations ,116 ,033 -,116 ,395 ,998 ,710 

KAcustomerdev ,100 ,100 -,077 ,341 1,000 ,720 

KAproductdev ,074 ,074 -,025 ,251 1,000 ,871 

KAimplement ,142 ,047 -,142 ,485 ,973 ,447 

KAservice ,056 ,056 -,037 ,191 1,000 ,938 

KAmarketing ,158 ,144 -,158 ,539 ,934 ,315 

KAsales ,118 ,118 -,053 ,401 ,997 ,727 

KAplatformdev ,123 ,123 -,053 ,419 ,995 ,704 
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KAsoftwaredev ,125 ,035 -,125 ,425 ,994 ,708 

KApartnermgt ,249 ,249 -,058 ,850 ,466 ,171 

KAlogistics ,081 ,081 -,019 ,275 1,000 ,970 

KPhardware ,346 ,346 ,000 1,179 ,124 ,023 

KPsoftware ,337 ,337 ,000 1,149 ,143 ,039 

KPothersup ,156 ,067 -,156 ,533 ,939 ,560 

KPdataanalysis ,260 ,260 ,000 ,886 ,413 ,131 

KPlaunchingcus ,168 ,000 -,168 ,574 ,896 ,451 

KPdistributors ,135 ,077 -,135 ,461 ,984 ,648 

KPlogistics ,047 ,033 -,047 ,162 1,000 ,995 

KPservicepartn ,116 ,116 -,053 ,395 ,998 ,721 

CFproductdev ,074 ,074 -,019 ,251 1,000 ,870 

CFitcost ,195 ,195 ,000 ,664 ,770 ,246 

CFpersonnel ,135 ,135 -,053 ,461 ,984 ,590 

CFhardwareprod ,089 ,089 -,037 ,305 1,000 ,818 

CFlogistics ,151 ,033 -,151 ,515 ,954 ,487 

CFmarketingsales ,177 ,000 -,177 ,604 ,858 ,374 

a. Grouping Variable: Companysizedummy 
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Bar charts significant measured factors 
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Age of the IoT application 

 
Test Statisticsa 

 Most Extreme Differences Kolmogorov-

Smirnov Z 

Asymp. Sig. (2-

tailed) 

Exact Sig. (2-

tailed) Absolute Positive Negative 

CSmassmarket ,358 ,358 -,100 1,184 ,121 ,036 

CSnichemarket ,100 ,083 -,100 ,330 1,000 ,880 

CSsegmented ,158 ,117 -,158 ,523 ,947 ,634 

CSdiversified ,167 ,083 -,167 ,550 ,922 ,571 

CSmsplatforms ,108 ,050 -,108 ,358 1,000 ,885 

VPnewness ,100 ,100 -,033 ,330 1,000 ,931 

VPperformance ,292 ,292 -,008 ,963 ,311 ,109 

VPcustomization ,100 ,083 -,100 ,330 1,000 ,829 

VPgettingjobdone ,150 ,058 -,150 ,495 ,967 ,627 

VPdesign ,133 ,133 ,000 ,440 ,990 ,707 

VPbrand_status ,233 ,233 -,108 ,771 ,593 ,220 

VPprice ,108 ,108 -,100 ,358 1,000 ,827 

VPcostred ,200 ,200 ,000 ,661 ,775 ,336 

VPriskred ,233 ,233 ,000 ,771 ,593 ,280 

VPaccessibility ,242 ,242 ,000 ,798 ,547 ,186 

VPconvenience ,083 ,083 ,000 ,275 1,000 ,937 

VPcomfort ,117 ,117 -,075 ,385 ,998 ,747 

VPpossibilityupdates ,125 ,100 -,125 ,413 ,996 ,720 

CHsalesforce ,208 ,208 ,000 ,688 ,731 ,363 

CHwebsales ,150 ,150 ,000 ,495 ,967 ,533 

CHownstores ,117 ,033 -,117 ,385 ,998 ,837 

CHpartnerstores ,242 ,000 -,242 ,798 ,547 ,201 

CHwholesaler ,158 ,158 -,067 ,523 ,947 ,599 

CRpersass ,367 ,367 ,000 1,211 ,106 ,023 

CRdedpersass ,175 ,175 -,158 ,578 ,892 ,497 

CRselfservice ,033 ,033 -,017 ,110 1,000 1,000 

CRautoservice ,208 ,000 -,208 ,688 ,731 ,416 

CRcommunities ,350 ,000 -,350 1,156 ,138 ,046 

CRcocreation ,358 ,067 -,358 1,184 ,121 ,031 

RSassetsale ,100 ,100 ,000 ,330 1,000 ,877 

RSusagefee ,092 ,042 -,092 ,303 1,000 ,946 

RSsubscription ,342 ,042 -,342 1,128 ,157 ,035 

RSlending ,167 ,167 -,075 ,550 ,922 ,617 

RSlicensing ,150 ,150 ,000 ,495 ,967 ,662 

RSbrokeragefee ,200 ,200 -,083 ,661 ,775 ,375 

RSadvertising ,158 ,092 -,158 ,523 ,947 ,668 

RSstartupfee ,075 ,075 -,058 ,248 1,000 ,931 

RSinstallation ,200 ,075 -,200 ,661 ,775 ,464 

KRphysical ,150 ,092 -,150 ,495 ,967 ,673 

KRintellectual ,317 ,317 -,100 1,046 ,224 ,098 

KRemployee ,217 ,217 -,142 ,716 ,685 ,308 

KRfinancial ,167 ,083 -,167 ,550 ,922 ,384 

KRsoftware ,142 ,142 -,100 ,468 ,981 ,553 

KRrelations ,133 ,075 -,133 ,440 ,990 ,703 

KAcustomerdev ,258 ,042 -,258 ,853 ,460 ,082 

KAproductdev ,200 ,042 -,200 ,661 ,775 ,301 

KAimplement ,142 ,083 -,142 ,468 ,981 ,555 

KAservice ,133 ,092 -,133 ,440 ,990 ,657 

KAmarketing ,075 ,000 -,075 ,248 1,000 ,874 

KAsales ,158 ,158 ,000 ,523 ,947 ,601 

KAplatformdev ,158 ,083 -,158 ,523 ,947 ,493 



- 140 -  
 

KAsoftwaredev ,125 ,042 -,125 ,413 ,996 ,685 

KApartnermgt ,067 ,000 -,067 ,220 1,000 ,941 

KAlogistics ,067 ,067 -,058 ,220 1,000 ,979 

KPhardware ,133 ,117 -,133 ,440 ,990 ,696 

KPsoftware ,117 ,117 ,000 ,385 ,998 ,600 

KPothersup ,100 ,100 -,092 ,330 1,000 ,760 

KPdataanalysis ,158 ,158 ,000 ,523 ,947 ,593 

KPlaunchingcus ,083 ,083 ,000 ,275 1,000 ,860 

KPdistributors ,225 ,225 ,000 ,743 ,639 ,282 

KPlogistics ,158 ,158 -,050 ,523 ,947 ,634 

KPservicepartn ,158 ,158 ,000 ,523 ,947 ,596 

CFproductdev ,175 ,175 -,025 ,578 ,892 ,404 

CFitcost ,192 ,192 ,000 ,633 ,818 ,274 

CFpersonnel ,100 ,058 -,100 ,330 1,000 ,805 

CFhardwareprod ,192 ,192 -,008 ,633 ,818 ,364 

CFlogistics ,183 ,008 -,183 ,606 ,857 ,423 

CFmarketingsales ,058 ,000 -,058 ,193 1,000 ,972 

a. Grouping Variable: AgeIoTappdummy 
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Bar charts significant measured factors 
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Sectors 

 

Sectors divided into four groups by industry codes  

 

 

 

 

 

 

 

 

 

 

 

Test Statisticsa,b,c 

 Chi-Square df Asymp. Sig. Exact Sig. 

CSmassmarket 1,792 3 ,617 ,629 

CSnichemarket ,263 3 ,967 ,969 

CSsegmented ,851 3 ,837 ,845 

CSdiversified 2,550 3 ,466 ,478 

CSmsplatforms 4,234 3 ,237 ,240 

VPnewness ,434 3 ,933 ,937 

VPperformance 7,018 3 ,071 ,066 

VPcustomization 3,808 3 ,283 ,288 

VPgettingjobdone 4,013 3 ,260 ,264 

VPdesign 4,064 3 ,255 ,259 

VPbrand_status 1,483 3 ,686 ,698 

VPprice 1,452 3 ,693 ,706 

VPcostred ,257 3 ,968 ,970 

VPriskred 5,289 3 ,152 ,151 

VPaccessibility 5,591 3 ,133 ,131 

VPconvenience 1,386 3 ,709 ,722 

VPcomfort 4,070 3 ,254 ,259 

VPpossibilityupdates 8,808 3 ,032 ,027 

CHsalesforce 1,017 3 ,797 ,807 

CHwebsales 3,408 3 ,333 ,340 

CHownstores 4,792 3 ,188 ,189 

CHpartnerstores 2,963 3 ,397 ,408 

CHwholesaler 3,616 3 ,306  
CRpersass 12,491 3 ,006 ,003 

CRdedpersass 3,453 3 ,327 ,335 

CRselfservice 6,203 3 ,102 ,099 

Sector Industry Code Group

Agriculture and breeding 1 1

Energy 2 1

Environment monitoring and disaster warning 2 1

Smart homes & smart buildings 2 1

Manufacturing industry 3 2

Automotive industry 4 2

Retail, logistics and supply chain management 4 2

Transportation industry 4 2

Smart cities 5 3

Insurance industry 5 3

Security and surveillance 5 3

Telecommunications industry 5 3

Education 6 4

Independent living 6 4

Media, entertainment industry 7 4

Tourism 7 4
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CRautoservice 1,807 3 ,614 ,626 

CRcommunities 2,375 3 ,498 ,508 

CRcocreation 1,039 3 ,792 ,800 

RSassetsale 2,934 3 ,402 ,412 

RSusagefee 3,719 3 ,293 ,299 

RSsubscription 4,795 3 ,187 ,188 

RSlending 12,835 3 ,005  
RSlicensing 3,983 3 ,263 ,268 

RSbrokeragefee ,778 3 ,855 ,862 

RSadvertising ,734 3 ,865  
RSstartupfee 1,743 3 ,627 ,640 

RSinstallation 3,398 3 ,334  

KRphysical 4,838 3 ,184  
KRintellectual 1,477 3 ,688 ,699 

KRemployee 1,354 3 ,716 ,729 

KRfinancial 2,674 3 ,445 ,456 

KRsoftware 3,740 3 ,291 ,295 

KRrelations 7,068 3 ,070 ,065 

KAcustomerdev 2,177 3 ,537 ,551 

KAproductdev 2,041 3 ,564 ,574 

KAimplement ,376 3 ,945 ,949 

KAservice 7,478 3 ,058 ,053 

KAmarketing 1,260 3 ,739 ,748 

KAsales ,125 3 ,989 ,991 

KAplatformdev 2,297 3 ,513 ,524 

KAsoftwaredev 3,194 3 ,363 ,374 

KApartnermgt 1,451 3 ,694 ,705 

KAlogistics 1,656 3 ,647 ,658 

KPhardware 10,749 3 ,013 ,009 

KPsoftware 6,880 3 ,076 ,072 

KPothersup 4,040 3 ,257 ,262 

KPdataanalysis 9,363 3 ,025 ,020 

KPlaunchingcus ,220 3 ,974 ,977 

KPdistributors ,386 3 ,943 ,947 

KPlogistics 1,632 3 ,652 ,664 

KPservicepartn 1,689 3 ,639 ,652 

CFproductdev 5,366 3 ,147 ,145 

CFitcost 1,758 3 ,624 ,641 

CFpersonnel 2,029 3 ,566 ,579 

CFhardwareprod 2,672 3 ,445 ,457 

CFlogistics 1,805 3 ,614 ,627 

CFmarketingsales ,961 3 ,811 ,821 

a. Kruskal Wallis Test 

b. Grouping Variable: Industrycode 

c. Some or all exact significances cannot be computed because there is 

insufficient memory. 
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 Bar charts significant measured factor 
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E.14 Results correlation analysis 

Factor 1 Factor 2 Rho S.E. R(pLRO) Within 1 building block? 

KPlogistics  KPservicepartn 0,673 0,086 0,000 TRUE 

KPhardware  KPsoftware 0,701 0,068 0,000 TRUE 

KAmarketing  KAsales 0,665 0,073 0,000 TRUE 

KPdistributors  KPlogistics 0,629 0,111 0,000 TRUE 

CFproductdev  CFpersonnel 0,675 0,074 0,000 TRUE 

CRpersass  CRdedpersass 0,623 0,074 0,000 TRUE 

VPconvenience  VPcomfort 0,655 0,087 0,000 TRUE 

KAlogistics  KPlogistics 0,609 0,092 0,000 FALSE 

CRselfservice  CRautoservice 0,614 0,105 0,000 TRUE 

KAproductdev  CFproductdev 0,651 0,100 0,000 FALSE 

KAsales  CFmarketingsales 0,590 0,088 0,000 FALSE 

CFpersonnel  CFhardwareprod 0,569 0,132 0,000 TRUE 

VPprice  VPcostred 0,553 0,088 0,000 TRUE 

KAmarketing  CFmarketingsales 0,564 0,090 0,000 FALSE 

RSstartupfee  RSinstallation 0,538 0,104 0,000 TRUE 

KAplatformdev  KAsoftwaredev 0,552 0,127 0,000 TRUE 

CRdedpersass  KAservice 0,544 0,091 0,000 FALSE 

VPaccessibility  VPconvenience 0,558 0,105 0,000 TRUE 

KPhardware  CFhardwareprod 0,557 0,114 0,000 FALSE 

CRselfservice  KPdataanalysis 0,544 0,105 0,000 FALSE 

CRpersass  KAservice 0,535 0,085 0,000 FALSE 

KAproductdev  KAimplement 0,551 0,106 0,000 TRUE 

KPsoftware  KPdataanalysis 0,546 0,094 0,000 TRUE 

RSlending  RSlicensing 0,488 0,121 0,000 TRUE 

KPdistributors  KPservicepartn 0,495 0,105 0,000 TRUE 

KPhardware  KPdataanalysis 0,524 0,106 0,000 TRUE 

VPdesign  VPbrand_status 0,492 0,106 0,000 TRUE 

VPpossibilityupdates  KAproductdev 0,521 0,095 0,000 FALSE 

KAlogistics  CFlogistics 0,483 0,115 0,000 FALSE 

CHsalesforce  KAsales 0,481 0,092 0,000 FALSE 

CSmsplatforms  VPconvenience 0,506 0,102 0,000 FALSE 

VPaccessibility  VPcomfort 0,488 0,104 0,000 TRUE 

KApartnermgt  KPlogistics 0,474 0,095 0,000 FALSE 

CHsalesforce  CRpersass 0,475 0,115 0,000 FALSE 

KAimplement  KAservice 0,491 0,115 0,000 TRUE 

KRfinancial  KRrelations 0,468 0,085 0,000 TRUE 

RSusagefee  RSsubscription 0,458 0,153 0,000 TRUE 
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CFproductdev  CFhardwareprod 0,485 0,128 0,000 TRUE 

VPcostred  VPriskred 0,451 0,109 0,000 TRUE 

RSlicensing  KApartnermgt 0,446 0,098 0,000 FALSE 

KRsoftware  KAsoftwaredev 0,468 0,091 0,000 FALSE 

KAproductdev  KAservice 0,491 0,118 0,000 TRUE 

KRsoftware  KAplatformdev 0,453 0,085 0,000 FALSE 

KApartnermgt  KPdistributors 0,440 0,094 0,000 FALSE 

CHownstores  CHpartnerstores 0,434 0,144 0,000 TRUE 

VPaccessibility  KPdataanalysis 0,447 0,100 0,000 FALSE 

CFitcost  CFhardwareprod 0,446 0,115 0,000 TRUE 

KAimplement  KAmarketing 0,444 0,101 0,000 TRUE 

CRcommunities  CRcocreation 0,437 0,127 0,000 TRUE 

VPpossibilityupdates  CFproductdev 0,460 0,114 0,000 FALSE 

CFpersonnel  CFmarketingsales 0,432 0,129 0,000 TRUE 

KPdataanalysis  KPservicepartn 0,422 0,085 0,001 TRUE 

KAlogistics  KPdataanalysis 0,422 0,105 0,001 FALSE 

KAservice  KAsales 0,429 0,111 0,001 TRUE 

VPcomfort  VPpossibilityupdates 0,432 0,125 0,001 TRUE 

KPlogistics  CFlogistics 0,404 0,102 0,001 FALSE 

KPothersup  CFlogistics 0,421 0,092 0,001 FALSE 

CFproductdev  CFitcost 0,443 0,131 0,001 TRUE 

CSnichemarket  CSsegmented 0,405 0,093 0,001 TRUE 

RSlicensing  KPlaunchingcus 0,417 0,107 0,001 FALSE 

CSmassmarket  KPsoftware 0,423 0,082 0,001 FALSE 

CHsalesforce  CRdedpersass 0,400 0,135 0,001 FALSE 

CFhardwareprod  CFlogistics 0,414 0,130 0,001 TRUE 

CRselfservice  KAplatformdev 0,416 0,117 0,001 FALSE 

VPcomfort  CHwholesaler 0,399 0,109 0,001 FALSE 

VPnewness  VPcomfort 0,395 0,104 0,001 TRUE 

CFpersonnel  CFlogistics 0,407 0,102 0,001 TRUE 

VPcustomization  VPpossibilityupdates 0,401 0,113 0,001 TRUE 

KAproductdev  CFpersonnel 0,420 0,117 0,001 FALSE 

CFlogistics  CFmarketingsales 0,398 0,117 0,001 TRUE 

VPperformance  CFitcost 0,407 0,115 0,001 FALSE 

VPpossibilityupdates  CHwholesaler 0,390 0,106 0,002 FALSE 

CSmsplatforms  VPcomfort 0,391 0,115 0,002 FALSE 

VPdesign  VPcomfort 0,390 0,099 0,002 TRUE 

KPdataanalysis  KPlogistics 0,383 0,104 0,002 TRUE 

VPgettingjobdone  VPpossibilityupdates 0,400 0,098 0,002 TRUE 

VPpossibilityupdates  KPothersup 0,401 0,128 0,002 FALSE 

RSbrokeragefee  RSadvertising 0,375 0,102 0,002 TRUE 

CFhardwareprod  CFmarketingsales 0,389 0,113 0,002 TRUE 

KAimplement  CFproductdev 0,416 0,125 0,002 FALSE 

CRautoservice  RSadvertising 0,386 0,124 0,002 FALSE 

KPothersup  KPdataanalysis 0,404 0,136 0,002 TRUE 
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KAlogistics  KPservicepartn 0,378 0,124 0,002 FALSE 

KApartnermgt  KAlogistics 0,382 0,123 0,002 TRUE 

CRpersass  CFproductdev 0,403 0,120 0,002 FALSE 

CSmassmarket  KPlaunchingcus 0,381 0,087 0,002 FALSE 

CHwebsales  KAcustomerdev 0,384 0,124 0,002 FALSE 

KAplatformdev  KPdataanalysis 0,389 0,123 0,002 FALSE 

CRcocreation  CFpersonnel -0,382 0,109 0,002 FALSE 

KRphysical  KPhardware 0,380 0,119 0,002 FALSE 

VPcustomization  VPdesign 0,371 0,114 0,002 TRUE 

KAimplement  CFmarketingsales 0,376 0,106 0,002 FALSE 

KAservice  CFmarketingsales 0,382 0,120 0,003 FALSE 

KAlogistics  KPdistributors 0,366 0,133 0,003 FALSE 

VPpossibilityupdates  KPsoftware 0,400 0,125 0,003 FALSE 

KApartnermgt  KPlaunchingcus 0,382 0,112 0,003 FALSE 

KAsoftwaredev  KPsoftware 0,401 0,124 0,003 FALSE 

VPnewness  CRpersass 0,360 0,134 0,003 FALSE 

VPgettingjobdone  CHwholesaler 0,371 0,110 0,003 FALSE 

CRcocreation  RSinstallation 0,365 0,096 0,003 FALSE 

RSusagefee  CFitcost 0,365 0,102 0,003 FALSE 

VPcomfort  KAservice 0,380 0,116 0,003 FALSE 

VPprice  KPlogistics 0,350 0,105 0,003 FALSE 

VPpossibilityupdates  CRcommunities 0,368 0,080 0,003 FALSE 

RSassetsale  CFproductdev 0,382 0,109 0,003 FALSE 

KApartnermgt  KPservicepartn 0,356 0,101 0,003 FALSE 

KAcustomerdev  KPservicepartn 0,362 0,120 0,004 FALSE 

VPperformance  KPhardware 0,375 0,124 0,004 FALSE 

VPperformance  KRphysical 0,359 0,102 0,004 FALSE 

VPgettingjobdone  VPconvenience 0,377 0,099 0,004 TRUE 

CSmsplatforms  CRselfservice 0,363 0,115 0,004 FALSE 

KAproductdev  KPhardware 0,380 0,135 0,004 FALSE 

CHownstores  RSinstallation 0,349 0,111 0,004 FALSE 

KAsoftwaredev  KPhardware 0,376 0,104 0,004 FALSE 

CSmassmarket  KPhardware 0,356 0,094 0,004 FALSE 

CSmassmarket  KAplatformdev 0,354 0,097 0,004 FALSE 

KPdataanalysis  KPdistributors 0,353 0,100 0,004 TRUE 

KPothersup  CFpersonnel 0,367 0,111 0,004 FALSE 

VPbrand_status  KAmarketing 0,353 0,126 0,004 FALSE 

CRautoservice  CRcommunities 0,362 0,124 0,004 TRUE 

CRpersass  CFpersonnel 0,351 0,095 0,005 FALSE 

CSsegmented  KAlogistics 0,349 0,111 0,005 FALSE 

VPcostred  KPlaunchingcus 0,358 0,131 0,005 FALSE 

KAproductdev  KPsoftware 0,383 0,133 0,005 FALSE 

CHwebsales  CFproductdev 0,366 0,153 0,005 FALSE 

VPnewness  VPpossibilityupdates 0,346 0,113 0,005 TRUE 

VPnewness  CRcommunities 0,346 0,096 0,005 FALSE 
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VPgettingjobdone  RSsubscription 0,355 0,109 0,005 FALSE 

VPnewness  RSusagefee 0,335 0,119 0,005 FALSE 

CSnichemarket  CHsalesforce 0,341 0,115 0,005 FALSE 

KPhardware  CFproductdev 0,373 0,158 0,005 FALSE 

VPpossibilityupdates  CRpersass 0,348 0,114 0,005 FALSE 

CRselfservice  KRsoftware 0,357 0,105 0,005 FALSE 

VPperformance  VPgettingjobdone 0,359 0,125 0,006 TRUE 

KAsoftwaredev  KAlogistics 0,354 0,120 0,006 TRUE 

RSusagefee  CFpersonnel 0,340 0,127 0,006 FALSE 

VPcomfort  CRdedpersass 0,340 0,121 0,006 FALSE 

CSmassmarket  CFproductdev 0,359 0,098 0,006 FALSE 

VPaccessibility  KPdistributors 0,333 0,092 0,006 FALSE 

CHownstores  KPsoftware 0,359 0,095 0,006 FALSE 

CSmassmarket  VPgettingjobdone 0,344 0,107 0,006 FALSE 

VPperformance  VPconvenience 0,356 0,109 0,006 TRUE 

CRpersass  RSusagefee 0,332 0,110 0,006 FALSE 

KPsoftware  CFitcost 0,366 0,127 0,006 FALSE 

CSmassmarket  CHwholesaler 0,331 0,118 0,007 FALSE 

VPpossibilityupdates  KAservice 0,352 0,122 0,007 FALSE 

KAproductdev  KAmarketing 0,356 0,103 0,007 TRUE 

KPhardware  CFitcost 0,350 0,144 0,007 FALSE 

RSlicensing  RSbrokeragefee 0,328 0,110 0,007 TRUE 

VPnewness  RSassetsale 0,324 0,114 0,007 FALSE 

KAproductdev  KAsoftwaredev 0,358 0,138 0,007 TRUE 

VPaccessibility  CHwholesaler 0,328 0,109 0,007 FALSE 

CHsalesforce  RSinstallation 0,328 0,112 0,007 FALSE 

KAproductdev  KAsales 0,348 0,119 0,007 TRUE 

VPaccessibility  CRselfservice 0,339 0,122 0,008 FALSE 

CHownstores  KAlogistics 0,322 0,128 0,008 FALSE 

KAcustomerdev  CFpersonnel 0,340 0,144 0,008 FALSE 

CHpartnerstores  CRautoservice 0,333 0,124 0,008 FALSE 

CHpartnerstores  CHwholesaler 0,323 0,147 0,008 TRUE 

CSdiversified  CSmsplatforms 0,330 0,134 0,009 TRUE 

KAcustomerdev  KAproductdev 0,349 0,145 0,009 TRUE 

RSassetsale  KAproductdev 0,339 0,136 0,009 FALSE 

RSbrokeragefee  KPdistributors 0,320 0,114 0,009 FALSE 

CSmsplatforms  CRcommunities 0,331 0,132 0,009 FALSE 

VPbrand_status  KAsales 0,326 0,120 0,009 FALSE 

VPpossibilityupdates  RSassetsale 0,324 0,120 0,009 FALSE 

VPperformance  KRfinancial 0,328 0,101 0,010 FALSE 

KRintellectual  KRemployee 0,327 0,131 0,010 TRUE 

VPperformance  KAproductdev 0,345 0,144 0,010 FALSE 

VPaccessibility  CRautoservice 0,325 0,118 0,010 FALSE 

KAimplement  KAsales 0,327 0,127 0,010 TRUE 

CHwebsales  CRselfservice 0,332 0,141 0,010 FALSE 
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E.15 Results correlations value proposition 

Factor 1 Factor 2 Rho S.E. R(pLRO) 

VPpossibilityupdates  KAproductdev 0,52080428 0,09470238 0,00004 

VPconvenience CSmsplatforms 0,50584587 0,10217442 0,00006 

VPdesign  VPbrand_status 0,49236606 0,10648253 0,00003 

VPaccessibility  VPcomfort 0,48832942 0,10352897 0,00006 

VPpossibilityupdates  CFproductdev 0,45976297 0,11363792 0,00046 

VPcostred  VPriskred 0,45092022 0,10904631 0,00017 

VPaccessibility  KPdataanalysis 0,44735776 0,10004101 0,00031 

VPcomfort  VPpossibilityupdates 0,43239874 0,12458258 0,00066 

VPperformance  CFitcost 0,40748402 0,114974 0,00144 

VPcustomization  VPpossibilityupdates 0,40138112 0,11321045 0,00122 

VPpossibilityupdates  KPothersup 0,40111868 0,12794647 0,00167 

VPpossibilityupdates  KPsoftware 0,40041735 0,12510367 0,00265 

VPgettingjobdone  VPpossibilityupdates 0,39983556 0,09827496 0,00162 

VPcomfort  CHwholesaler 0,39896594 0,10919996 0,00107 

VPnewness  VPcomfort 0,39542583 0,1036229 0,00112 

VPcomfort CSmsplatforms 0,39064052 0,11460829 0,00153 

VPdesign  VPcomfort 0,38961919 0,09903573 0,00154 

VPpossibilityupdates  CHwholesaler 0,38958108 0,10582489 0,00152 

VPcomfort  KAservice 0,38020663 0,1157795 0,00320 

VPgettingjobdone  VPconvenience 0,37742722 0,09939018 0,00362 

VPperformance  KPhardware 0,3747918 0,12437412 0,00360 

VPcustomization  VPdesign 0,37114844 0,11418122 0,00233 

VPgettingjobdone  CHwholesaler 0,37086708 0,1095548 0,00305 

VPpossibilityupdates  CRcommunities 0,36849975 0,08007495 0,00328 

VPnewness  CRpersass 0,36023417 0,13426949 0,00284 

VPperformance  KRphysical 0,35899425 0,10230752 0,00360 

VPperformance  VPgettingjobdone 0,35890707 0,12523679 0,00557 

VPcostred  KPlaunchingcus 0,35820436 0,13096038 0,00473 

VPperformance  VPconvenience 0,35597656 0,10948158 0,00621 

VPgettingjobdone  RSsubscription 0,35511531 0,10927643 0,00514 

VPbrand_status  KAmarketing 0,35299126 0,12606537 0,00440 

VPpossibilityupdates  KAservice 0,35176454 0,12203167 0,00653 

VPprice  KPlogistics 0,35009867 0,10547081 0,00322 

VPpossibilityupdates  CRpersass 0,34794129 0,11418629 0,00541 

CHsalesforce  CFproductdev 0,337 0,114 0,010 FALSE 

KAservice  KPservicepartn 0,327 0,140 0,010 FALSE 

VPconvenience  VPpossibilityupdates 0,337 0,147 0,010 TRUE 

KRintellectual  KAimplement 0,328 0,130 0,0100 FALSE 
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VPnewness  CRcommunities 0,34647426 0,09613371 0,00510 

VPnewness  VPpossibilityupdates 0,34561047 0,11324111 0,00510 

VPperformance  KAproductdev 0,34489721 0,14439782 0,00967 

VPgettingjobdone  CSmassmarket 0,34421964 0,10658601 0,00618 

VPcomfort  CRdedpersass 0,34002164 0,12147585 0,00591 

VPaccessibility  CRselfservice 0,33880386 0,12212298 0,00802 

VPconvenience  VPpossibilityupdates 0,33666579 0,14667916 0,00993 

VPnewness  RSusagefee 0,33489785 0,1194375 0,00522 

VPaccessibility  KPdistributors 0,33254839 0,09243018 0,00609 

VPaccessibility  CHwholesaler 0,32826263 0,10892945 0,00710 

VPperformance  KRfinancial 0,32786779 0,10094309 0,00961 

VPbrand_status  KAsales 0,32565969 0,11954594 0,00915 

VPaccessibility  CRautoservice 0,32506568 0,118305 0,00969 

VPnewness  RSassetsale 0,32424605 0,11369615 0,00699 

VPpossibilityupdates  RSassetsale 0,32362027 0,12001459 0,00942 

 

E.16 Additional findings 

 

 Mean SD Var 

Margin 

of 

Error 

Lower 

bound 

Upper 

bound 

RSdata 5,36 1,59 2,54 0,37 4,99 5,73 

Cfvar_fixed 4,85 1,44 2,07 0,33 4,51 5,18 

GENB2B_B2C 3,19 1,57 2,47 0,37 2,82 3,55 

GENprod_serv 4,73 1,64 2,69 0,38 4,35 5,11 

GENaddRS 5,87 1,24 1,53 0,29 5,59 6,16 

GENpartner 5,43 1,34 1,78 0,31 5,12 5,74 
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F Confidential appendix 

F.1 Interview results 

This section contains the reports of the interviews 

 

 

 

 

 

 

 


