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Abstract 

The Internet of Things (IoT) is the next phase in the evolution of the internet, where 

everyday objects are connected to the internet, and obtain the capacity to 

communicate with other devices and sense their environment. Especially the IIoT 

is one of the most talked about industrial business concepts since the recent years, 

companies try to focus on business models and operational efficiency.  

That is why this thesis focuses on researching the industrial Internet of 

Things (IIoT). There is already a lot of information about the common Internet of 

Things but still a gap in research in the business perspective, especially surrounding 

the concept of business models for the IIoT. The goal of this project is to investigate 

different kinds of business models, how they work and how feasible they are. The 

need to research possible business models for an IIoT framework, as traditional 

business models are relevant for this study, such as the Business Model Canvas 

which has been proposed by Alexander Osterwalder or the Business Model 

Navigator by Oliver Gassmann. But there is still a lack of literature covering the 

business models for the IIoT.  

Therefore, after researching the concept of IIoT from a business 

perspective, I identified some useful criteria and suitable business models.  

With a qualitative literature study, I was able to develop an IIoT business 

model framework, based on the dynamics and complexity of the IIoT concept, 

which incorporates business strategies and provides companies with a flexible 

approach. The business model framework can be used in any business which is 

working in the industrial context.  

To demonstrate how the business model framework works for the IIoT, I 

clarified how suitable business models can improve the current business model of 

the very prominent and successful company Tesla. The results show how the 

framework of IIoT business models can be used to increase profit and work 

efficiently as a company. The models can also be formed to only highlight single 

components of an already existing business model, as it offers great flexibility, 

which is highly valuable in the fast evolving and innovative IIoT phenomenon.  
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1. Introduction 
This thesis explores the topic of the industrial Internet of Things (IIoT) and 

provides an introduction to what the IoT and IIoT is and how it can be used as well 

as some of the Business Models for the IIoT.  

The IoT refers to the interconnection of physical objects, by equipping them 

with sensors, actuators and a means to connect to the Internet. IoT is a current 

phenomenon that is estimated to have significant effect on not only the business 

world, but the lives of everyone. Even though, one of the toughest issues that 

companies developing IoT solutions face lies in choosing the right business model, 

or the right blend of business models to adopt (De Saulles, 2016).  

IoT is a new technology boom that is affecting our lives in a positive way. It 

is an important phenomenon, which not only has drastic ramifications for the 

business world, but for everyday life as well. IoT is changing everything, be it 

driverless cars, smart refrigerators, patient monitoring systems or industrial 

automation (Gasiorowski-Denis, 2016). However, there is a lack of literature 

covering IoT business models, for example how different the business models of 

the IoT can be transformed into ways of creating, delivering and capturing value. 

This report previous research on IoT business models and analyze the 

opportunities, advantages and disadvantages that come with it. Finding the right 

business model for a business is not as easy as it sounds. That is why it is important 

to find the right one that fits the business and is feasible enough. The business 

models of IoT are mostly studied through qualitative systematic literature review, 

which allowed the discovery of the most important elements of these models.  

 

1.1. Problem formulation 
There are several ways how companies are configuring their operations to profit 

from the IoT by looking at the different business models they are developing. The 

goal of this degree project is to investigate what kinds of business models exist, 

how they work and how feasible they really are with all the content they bring with 

them. Many businesses are concerned by their own lack of knowledge and skills 

within the IoT market. With the high potential for profit and low barriers to entry, 

the Internet of Things has led many technology brands into a gold rush of IoT 

investments and product design. Unfortunately, given IoTs new status and its 

business models, many business leaders have found themselves running headfirst 

into a set of technology and business challenges that they do not yet fully 

understand. They don’t understand how the IoT will benefit their organization, and 

as such have little incentive to take the risk of investing in a technology, maybe 

even one that won’t be 100% secure. Therefore, they need knowledge and skills to 

navigate through the current Internet of Things boom. So, they can take steps to 

educate themselves regarding potential business models, and to work out the 

challenges of building capacity and knowledge and be a far greater push towards 

innovation, collaboration and be part of the IoT generation.  

 Despite the potential of the IoT, there is a lack of literature covering the 

business models for the IIoT, and how they can be created for the different 

companies and businesses. This may be caused by the novelty of IoT as well as 

ambiguity about its impact. That is why the magnitude of IoT, especially the IIoT 

warrants further research, which can help entrepreneurs to create a suitable 



business model for the IIoT and capture the greatest amount of value possible. 

There are already a lot of resources on how to create and find the right Business 

model for companies, the problem here is that those business models are not 

improved or suitable for the IoT and IIoT yet. The people have a lack of knowledge 

in how to improve their existing Business model into a Business Model for the 

IIoT.  

 Furthermore, the industrial Internet of Things poses a large impact on 

already established business models of manufacturing companies. And because the 

IIoT is one of the most talked about industrial business concepts since the recent 

years, companies try to focus on business models and operational efficiency. But 

unfortunately, those fail to reveal the technical abstraction of the lower-layer 

complexity that underpin the Industrial Internet. So, they are still missing relevant 

knowledge on how to improve business models for the industrial Internet of 

Things. While technological perspective predominant in scientific studies, 

management research in the context of IIoT is still in the fledgling stage. On one 

hand there are already academic literature that examines the impact of the IIoT on 

already existing Business Models. And on the other hand, some authors 

contributions address the emergence of novel IIoT Business Models. But, since 

they examine new Business Models only in a specific context, there is no 

comprehensive analysis of novel Business Model types emerging in the context of 

the IIoT. That is why it is hard to find the right types of novel for an innovative 

Business Model relevant for the IIoT.  

 Also, the environment is always changing, and the competitors are also 

trying to improve their services, products and most important their business 

innovation. It is relevant for companies to keep up with the latest business trends, 

to offer customers current services to keep them as customer and expand the 

customer. Companies that are already very successful need to keep on track with 

the latest changes and have to keep up with their competitors. More and more 

businesses are trying to improve their innovation with help of the IIoT, so they 

need to know how to change their current Business model.   

Finding the right business model for a company or business is not as easy 

as it seems. This can be very challenging; therefore, it is important to analyze all 

properties and features to find and improve a model to reach the required solution 

or profit with it. Given the interest in Internet of Things and the challenges it brings 

with it, the importance of business models cannot be over emphasized. It can also 

be helpful if the industry works together in partnership to achieve the industry 

goals. Therefore, it is also a relevant aspect to realize and understand that problem. 

The topic is important for everybody, because it includes all different areas, the 

industry, society, healthcare and many more. The different business models change 

every section, this means not only the industry companies. It addresses market and 

business opportunities in the 2020s as well as 2030s and beyond. There won’t be a 

way getting around the IoT in the future for all of us. 

 

1.2. Limitations 
The main purpose of my study is to learn more about and explore the business 

models and its capabilities. So, studying all kinds of IoT business models is beyond 

the scope of this degree project at bachelor level, which is the reason I chose to 

narrow my focus to just a few types of business models and methods to analyze 

them. Since the IoT market has only existed for a few years yet, my purpose was 



to explore this area, it is appropriate to conduct qualitative instead of quantitative 

research. This method of research is preferred in exploratory research in social 

research areas such as business. It is useful in gaining understanding and insights 

about unexplored subject areas. Because doing interviews, surveys and many other 

methods to investigate the problem formulation would be outside the delimitation, 

I focused on the qualitative information through systematic literature review to 

collect enough information to examine results that come with it. I am going to use 

frameworks, as the Business Canvas Model to illustrate the function of this kind of 

model and how it is going to be carried out. Furthermore, I am going to demonstrate 

with the Business Model Navigator how the concept of the business model design 

is understood and how to prepare for thinking in business models. The Navigator 

serves as a Guide to help you to innovate your business model in a structured 

manner.  

 

1.3. Results overview 
The results of this thesis show that with the support of different literature studies, 

it is possible to create a special Framework that can help to find matching business 

model patterns to select and build a new business model for companies in the 

industrial Internet of Things context. 

The IIoT Business Model Navigator Framework is the main purpose of 

creating or innovating a business model. It is a crucial step and describes it as a 

very essential in the process of creating a business model. With the demonstration 

of a company using the BM Framework for the IIoT, the effectiveness is going to 

visualized with the business modeling of the Business Model Canvas. With the 

visualization, the improvements and added values through the new business model 

combination are clearly visible. Overall the usage of this created framework seems 

to make the business model development process for the IIoT easier. 

 

1.4. Structure of the thesis 
The thesis begins with the introduction and problem statements and the limitations 

of the topic, after that we dive into the background of the IoT and IIoT, such as the 

definition and case studies of the Internet of Things and the industrial Internet of 

Things. Then it goes on to the literature review of what business modeling is and 

what different kinds of already existing business models are out there that can be 

used as a basis for the new BM Framework.  

 The literature review covers the subject of the business models, IoT and 

IIoT. These topics are discussed in order to establish a comprehensive theoretical 

background for the empirical section.  

 In the next chapter, the research methodology is outlined, which is followed 

by a through discussion of the findings in the resources. The findings are organized 

to show how resources of the analyzation of different articles and other sources 

work for creating, redesigning and finding new business models for companies.  

 After that analyzing the findings of the literature studies, the IIoT Business 

Model Navigator is going to be introduced, which has been created to find suitable 

business model components and patterns for new, as well as already existing 

business models. It contains a range of different business model patterns that are 

feasible and suitable for the IIoT.  

 To demonstrate the functionality of the Framework a real-life scenario is 

being conducted based on an already existing company. The findings are going to 



be discussed in greater depth afterwards. The discussion section analyzes the 

Framework and the findings or the thesis, it explains how the research questions 

has been answered through the support of the IIoT BM Framework. Finally, the 

future research is provided in the conclusions section.  

2. Background 

2.1. Definition of Internet of Things (IoT) 
Internet of Things is a concept that encompasses various objects and methods of 

communication to exchange information. Today IoT is more a descriptive term of 

a vision that everything should be connected to the internet. IoT will be 

fundamental in the future because the concept opens up opportunities for new 

services and new innovations. All objects will be connected and able to 

communicate with each other, while they operate in unprotected environments. It 

describes how this technology should be implemented and how IoT devices interact 

with each other in a secure manner (Burgess, 2018).  

2.1.1. History of IoT 

 The first use of the IoT concept was in 1999, by a British entrepreneur, 

Kevin Ashton. Back in the day, it was being used to name the communication 

system of the material worlds with computers by using sensors. Combination 

clearly identifiable devices via a computer network is involved in this concept. 

These objects have the possibility of direct or indirect data collection, exchange 

and processing. This means, every kind of device is involved, not only smartphones 

or tablets, it goes on to household appliances, lightning and heating devices, as well 

as wearable devices. With the year 2008 and 2009, the number of devices 

connected to the Internet exceeded 7 billion. CISCO Systems Inc. has described 

this concept as the Internet of Everything (Lea, 2018). This includes not only 

devices, but people, processes and data via the Internet.  

2.1.2. Technologies of the IoT 

 IoT exploits standard protocols and networking technologies. The major 

enabling technologies and protocols of IoT are RFID (radio-frequency 

identification), NFC (near-field communication), low-energy Bluetooth, low-

energy wireless, low-energy radio protocols, LTE-A, and WiFi-Direct. These 

technologies support the specific networking functionality needed in an IoT system 

in contrast to a standard uniform network of common systems. RFID and NFC 

provide simple, low-energy options for identity and access tokens, connection 

bootstrapping, and payments. The low-energy Bluetooth supports the low-power, 

long-use need of IoT function while exploiting a standard technology with native 

support across systems. The technology of low-energy wireless replaces the most 

power-hungry aspect of an IoT system. Though sensors and other elements can 

power down over long periods, communication links must remain in listening 

mode. It reduces consumption and extends the life of the device through less use. 

Radio protocols, such as ZigBee, Z-Wave and Thread create low-rate private area 

networks. It increases the power of small local device networks without the typical 

costs. LTE-A, or LTE Advanced delivers an important upgrade to the LTE 

technology by increasing its coverage and reducing its latency and raising its 

throughput. The IoT gets big power through it by expanding its range, with 

applications being vehicle, UAV, and similar communication. With WiFi-Direct 



the need for an access point is eliminated. It allows peer-to-peer connections with 

the speed of WiFi, but it needs lower latency (Hassan, 2018).  

 

2.1.3. Definition of Industrial Internet of Things (IIoT) 
IIoT (Industrial Internet of Things) is a concept based on the same principles as the 

IoT, but for the connection of machines in a factory. This communication is 

primarily between machines and autonomous action based on the information 

exchanged with each other (Gilchrist, 2016). A layer of high availability software 

is an important role in this type of communication. With it, the possibility to use 

the Internet of Things in all industries is guaranteed. So, this means that the 

network system to work with other systems to provide information is allowed. For 

example, with that information via the network some employees can be informed 

about problems and react quickly. The more and more data industries are connected 

online, software will be able to be used to optimize everything. 

2.1.3.1. Case Study for the Industrial Internet of Things 

2.1.3.2. Case Study Tesla automobile 

 A case study of the Internet of Things is the Tesla automobile, it shows all 

the potential problems and benefits of the idea. There are a lot IoT properties of the 

Tesla, for example that the Tesla has a persistent 3G cell connection to the internet 

that is not going to be paid by the customer. Also, it has an integrated WiFi, 

Bluetooth and garage door opener built in. The Tesla is able to provide a 

Geolocation information, the car has attitude and various other sensors for 

acceleration and it has a camera in the back. Furthermore, Tesla reported formed 

an early warning threat detection and reward system to reward hackers who 

discover vulnerabilities in the security of their cars. The car has an ‘App 

framework’ that allows developers to build apps to run it, there is also a 17” 

touchscreen console to control all functions and a video console for driver 

information, such as the speedometer and much more. Those properties and many 

more can already show up how the integration of the IoT is regarding to the Tesla 

automobiles. But there are also some Internet of Things considerations, such as the 

network effect (MITCNC Blog, 2014). The moment an IoT is available and 

provides functionality, for example producing data or acts to do things it becomes 

part of the network effect. The network effect is the multiplicate impact connected 

people or devices have. Some of those effects can be negative, such as the ability 

to reach a large number of cars and hack them may mean for instance making large 

numbers of cars fail on a highway at once. But we don’t know what the network 

effects of lots of IoT’s in the network and people having are. There are a lot of new 

application we can’t imagine today those could be revolutionary in terms of their 

impact on our quality of life, efficiency or other things we want to choose 

(Cloudramblings, 2014).  

Another example for the network effect is with Bigdata. It enables us to 

look smarter by accumulating lots of detailed information on activity and looking 

at that detail to figure out patterns that are of interest. A company is already using 

it to improve the performance of cars with Tesla. With the Smart Trip Planner, the 

data about the cars performance can be collected and stored, so the data can be used 

for further analysis. This information is already being used to help to estimate the 

energy consumed by going on different routes, Boeing also uses information like 



this from planes to improve tune plane performance, reliability and efficiency. So, 

some day it will be maybe possible to do lot more things with the car and analytics 

that we can produce from the car (Cloudramblings, 2014).  

 

2.1.3.3. Case Study Shaspa IBM  

An example of how the IoT is improving and enriching our daily life and 

the way we work is by enabling the Internet of Things for smarter environments. 

Shaspa uses IBM Informix to deliver real-time analytics, local decision making 

and intelligent automation. With low-cost, web-enabled smart sensors and mobile 

broadband communications, the emerging Internet of Things promises to transform 

our personal and working lives. As an example, you can imagine a world in which 

biometric sensors automatically book you a doctor’s appointment at the first sign 

of ill-health and coordinate your prescriptions. Or a house that knows when your 

weekly routine changes and adjusts your alarm settings or thermostat accordingly. 

Most of us already carry smartphones with built-in GPS and NFC sensors around, 

or also have smart energy meters, intelligent lightning and other solutions, that can 

provide a web-enabled home and security systems. Shaspa is a leading vendor of 

next-generation, smart home and commercial building solutions. The company 

wanted cloud connectivity to enable more sophisticated analytics and the 

aggregation of large datasets by service providers. So, they built an Internet of 

Things platform called Shaspa Service Delivery Framework and designed an 

appliance called the Shaspa Bridge that can connect to and control a huge variety 

of building automation systems, household appliances and mobile environments 

from hundreds of global manufacturers. With the IBM Informix they could provide 

an embedded database that supports different architectures and the ability to run 

and connect to a full version of the same database on a more powerful infrastructure 

in the cloud. Shaspa offers solutions to companies and service providers, the 

Shaspa Bridge can talk to a wide variety of sensors and devices and enables service 

providers to write high-level applications without needing to understand the 

specific protocol used by each manufacturer. So, the consumers and business can 

freely mix and match devices, while retaining a single point of control and analysis 

(IBM, 2014).  

2.1.4. Companies that benefit from IIoT  

Other companies that have applied industrial IoT and are already reaping 

the benefits from it is the company Airbus. To tackle the complexity, Airbus has 

launched a digital manufacturing initiative known as Factory of the Future to 

streamline operations and bolster production capacity. Airbus has integrated 

sensors to tools and machines on the shop floor and given workers wearable 

technology (Buntz, 2017). This includes industrial smart glasses, that are designed 

to reduce errors and bolster safety in the workplace. One procedure, called the 

cabin-seat marking enabled wearables a 500% improvement in productivity while 

nearly eliminating errors.  

 Amazon, the online retail giant doesn’t often get called an IIoT company, 

but the company is an innovator when it comes to warehousing and logistics. 

Amazon is testing the limits of automation and human-machine collaboration. The 

company has won considerable media attention with the ambitions to use drones 

for delivery. The company’s fulfillment warehouses make use of armies of WiFi-



connected Kiva robots. The technology behind Kiva is that it makes more sense to 

have robots locate shelves of products and bring them to workers rather than have 

employees who takes a lot of time to find products in those shelves. So, the robots 

helped the company cut its operating costs by 20% (Buntz, 2017).  

 As the field of agriculture becomes more of a science and less of an art 

passed down the generational line, John Deere is responding by deploying Internet 

of Things technology (Buntz, 2017). And most notably with the power of self-

driving tractors. The company also happens to be a pioneer in GPS technology. In 

addition, John Deere has also deployed telematics technology for predictive 

maintenance applications.  

2.2. Difference between IoT and IIoT 
The IoT and IIoT can be differed by some parameters, such as security. The 

security is critical for all IoT solutions, but industrial IoT solutions require more 

robust measures. A disruption of a high-volume manufacturing process results in 

lost production costing millions of dollars per day. A takedown of the electrical 

grid affects economic activity for millions of people and jeopardizes national 

security.  

 IIoT solutions employ a variety of advanced security measures, from secure 

and resilient system architectures, specialized chipsets, encryption and 

authentication, threat detection, to management processes. 

 Furthermore, industrial operations require higher levels of precision and 

accuracy. Automated high-volume, high speed manufacturing processes are 

synchronized to milliseconds. Quality assurance systems detect minute variations 

and take immediate corrective actions based on those measurements. In this 

environment, “close enough” is not good enough, and results in lost efficiency, 

downtime, and revenues. The industrial IoT solutions must support operations 

where high precision and accuracy are “business as usual”.  

 IIoT solutions must co-exist in an environment with a significant amount 

of legacy operations technologies (OT), including SCADA, M2M, and other 

purpose-built manufacturing execution systems. Also, the IIoT solutions must 

integrate, support various protocols and data sets, and work reliably with these 

manufacturing systems (Serpanos et al., 2017).  

 Industrial networks are specialized large-scale networks supporting ens of 

thousands of controllers, robots and machinery or other purpose-built applications. 

IIoT solutions deployed into these networks must scale seamlessly, now and later, 

to support tens of thousands of new sensors, devices, as well as existing non-IoT 

devices. The support also includes interoperability, scheduling, workflow 

integration, data collection, analysis, and integration with manufacturing and 

business execution systems. 

 Industrial systems operate in long time scales before replacement. They are 

operating in harsh environments, sometimes subject to extreme heat, cold, high 

vibration, pressure, and dust conditions. They may operate in remote locations, that 

can be far away from the headquarters. The IIoT solutions may be subject to the 

same conditions and requirements. They must be hardened to support high 

availability, withstand high duty cycles, and operate reliably and within the 

tolerance, every day for years (Chan, 2017).  

 A lot of industrial processes are highly automated from start to finish, with 

limited to no human intervention. IoT solutions operating in industrial 



environments needs to support a range of autonomy requirements. This may entail 

intelligence into the edge devices, incorporating control and automation logic in 

the gateway, or incorporating deep learning capabilities in the system design. Also, 

it must be programmable and integrate with legacy or new manufacturing 

execution systems. 

 The industrial systems must operate reliably and predictably in harsh 

conditions for years and years. Supporting this level of performance required 

regular maintenance from in-house and field service technicians. IoT solutions 

operating in industrial environments must be serviceable in order to sustain the 

levels of performance required. From swapping out sensors, updating firmware, to 

configuring gateways and servers, the ability to maintain industrial IoT solutions 

over its entire lifecycle is an essential requirement (CTI Group, 2016). 

 In the vision everything is part of a connected world; devices will talk to 

other devices, software or clouds to enable a huge potential. While the IoT is a 

more generic term, most people refer to consumer applications. So, it is necessary 

to have a dedicated term like the IIoT to talk about industrial use cases, which 

might be totally different from the consumer ones. This vision of connected devices 

is already here, but the vision behind the IIoT is o open these closed ecosystems to 

the IT and cloud world. That is the reason why the manufacturers of the industrial 

automation systems have to make their devices ready for the IIoT. Even if there are 

limited use cases for the IIoT, we need to prepare companies for the future, to have 

a fully connected world (McClelland, 2016).  

 

2.3. Business modeling 
A lot of companies develop excellent and technological products, but many of them 

are suddenly losing their competitive advantage. Some examples are Nokia, 

Motorola, Triumph, American Airline and many more. These tragic consequences 

are occurring because these companies failed to adjust their business models to the 

changing environment around them. It is not enough to develop a sophisticated 

product, over the years the environment keeps changing and the business of a 

company needs to change with it. Otherwise it can’t keep up with its competitors 

and remain to fall by the wayside. Today the success of a company depends on its 

ability to create an innovative business model. There are very few firms that are 

outstanding, and which have actually managed to do so successfully (Emerald, 

2015).  

 Your business model is the formula that allows you to make money, it is 

simply how you plan to make money. It is a combination of how you provide your 

customers with value and make a profit doing so. The more differentiated and 

proprietary your combination is, the more profitable you’ll be. Differentiated 

business models offer customers products, services, or other value that stands out 

from the competition. Furthermore, your business model should be difficult to 

copy. A proprietary business model is a differentiated model that’s difficult or 

impossible for a competitor to emulate (Gassmann et al., 2014). Proprietary models 

create methods to deliver products and services better, cheaper, or faster through a 

business process known only to that company. Also, create a closed ecosystem 

where ongoing use of your product is highly-desirable or required. Do business in 

a way competitors thought was unprofitable or impractical.  

 There are often considerable disagreements about what the term “business 

model” actually means. On one hand it is known to describe a company’s current 



activities, but it can also stand to signal a break. So, people may have often very 

different conceptions of what the term means.  

 

2.3.1. Core of Business Models (Magic Triangle) 

To explain the expression of a business model, I refer to the form of the ‘magic 

triangle’ to show the four dimensions (Gassmann et al., 2014). 

  

 

 

 

 

 

 

 

 

 

 

 

 

The customer – who are our target customer? 

The focus here is to understand which customer segments are relevant for the 

business and which ones aren’t because those are not going to be addressed with 

your business model. Customers are the most important part of every business 

models, without any exceptions.  

The value proposition – what do we offer to customers? 

This dimension defines and displays the offerings of the company. So, in this 

section the products or services are described and how you are going to serve them 

for your target customers’ needs.  

The value chain – how do we produce our offerings? 

This regards the explanation on the various processes and activities you need in 

order to put your value propositions into effect. The dimension describes the 

activities and processes with related resources and capabilities along the 

company’s value chain.  

The profit mechanism – why does it generate profit? 

To find out what makes a business model financially viable, aspects such as cost 

structures and revenue-generating mechanisms need to be analyzed. This provides 

an answer to the question on how the company produces value for their 

shareholders and stakeholders (Gassmann et al., 2014). 

 

2.3.2. Challenges of the business model innovation 

But the business model innovation comes also with some challenges (Gassmann et 

al., 2014):  

1. Thinking outside of one’s own dominant industry logic  

It can be hard to create new ideas, if the memory of the company’s past success is 

blocking it. It can be even hard for open-minded leaders to break their dominant 

logic. The more we know the more we are stuck in existing patterns of thought. 

That is why the dominant industry logic gets called into question by new recruits 

because their minds are not set in the same way. They are able to come up with 

suggestions and questions others would may never think of. Some companies, such 

Figure 1: Magic Triangle (own illustration) 



as Nestlé analyze these questions by recruiting newcomers with a different 

background of industry to have a source of new ideas. (Björkdahl and Holmén, 

2013). It is important that leaders are getting out of their comfort zones, they may 

be stuck on their current business models, which is okay as long as it makes profit. 

But in case of a change they need to be flexible to introduce a new business model 

before it is too late.  

2. The difficulty of thinking in terms of business models rather than of 

technologies and products 

This challenge is one reason why business model innovation is such a rarity. While 

there is always new upcoming technology which serve as drivers of business 

models, it is more common for them to be generic in nature. The creative leap of 

technologies such as the Internet or cloud computing lies in their use and 

application in one’s own business, that is how they can revolutionize it. A true 

revolution is the discovery of the potential viability of a new technology – the right 

business model.  

3. The lack of systematic tools 

Last but not least this challenge can facilitate creativity and divergent thinking. 

This is relevant for developing innovative business models. 

 

2.4.3. Business Model Canvas 

A business model is the way in which a company “creates, delivers and 

captures value” (Osterwalder and Pigneur, 2010), also, it describes the operating 

logic of a company. Those business models can be examined from a variety of 

perspectives, but the most established business model analysis and development 

framework is the business model canvas. The business model canvas was 

developed by Osterwalder and Pigneur (2010). It divides the business model of a 

company into nine building blocks, which in turn contain different elements that 

are called types. So, the business model can be analyzed by breaking it down into 

its elements – the nine building blocks and their associated types. Because the 

business model canvas is based on a meta-analysis of business model frameworks, 

most of the different types of model frameworks that exist are mostly end up using 

the same building blocks. In this study the business model canvas is also used as a 

theoretical framework.  

To understand today’s IoT business models, and how they will evolve, we 

need to recognize the point at which the value of an IoT deployment is realized. 

Also, there is no single canonical business model for the IoT, and implementers of 

IoT solutions will have to consider carefully where their product, service, or 

solution sits within the IoT value-chain. Furthermore, it is important to know how 

and where the consumers of the offering will derive value from it in order to 

determine the right business model for their proposition (Osterwalder and Pigneur, 

2010).  

The business model canvas is a popular way of generating or working on a 

business model. It can be used as a visual template for developing new or 

documenting existing business model. It is a visual chart of nine building blocks – 

key partners, key activities, key resources, value propositions, and customer 

relationships: customer segments, channels that deliver value proposition to its 

targeted customers cost structure and revenue stream. How the business model 

canvas looks like is shown in the figure below.  
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Figure 2: Business Model Canvas (own illustration) 

 

 

 

 

 

 

 

 

 

 



 

 

 

2.4.4. The Business Model Navigator 

With the Business Model Navigator, you can see how the concept of the 

business model design is understood and how you prepare yourself for thinking in 

business models. The Navigator serves as a Guide to help you to innovate your 

business model in a structured manner (Gassmann et al., 2014). The goal of it is to 

create an engineering methodology for business model innovation. The Business 

Model Navigator is an action-oriented methodology that permits any company to 

break with its dominant industry logic and innovate its business model. Below you 

can see a figure of the Business Model Navigator.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Business Model Navigator (own illustration) 

It works in all manner of organizations, industries and companies. The idea 

behind it is that successful business models can be constructed through creative 

imitation and recombination. Innovations are often variations on something that 

has existed elsewhere, for example in another industry. So, it is not necessary to 

reinvent the wheel with every project and innovation initiative. Otherwise, 

reinventing the wheel would lead to a dead end. About 99% of all new business 

models aren’t even new, these are based on 55 existing patterns. The Business 

Model Navigator map illustrates how business models are connected with each 

other and will help a company to figure out where the business fits in. The 

coherence of the patterns is very apparent. Innovations make much smaller leaps 

than expected when they move from one industry to another.  
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2.4.4.1.Steps of the Navigator  

The whole Navigator consists of four steps: 

Initiation Ideation Integration Implementation 

Table 1:Steps of the BM Navigator 

Initiation: Analyzing your ecosystem 

Before developing a new business model, a common starting point and the 

direction in which you want to head needs to be defined. A business model is not 

an isolated construct, it is a complex network of relationships with constantly 

changing ecosystem of your business. Also, a depth understanding for your own 

business, existing business and the roles played by stakeholders and diverse 

influencing factors are needed to meet the challenge of business model innovation. 

To get started with business model thinking, it is helpful to make a detailed 

description of your current business model, including its interactions with 

stakeholders and influencing factors. With that you are possible to go from a static 

to a dynamic perspective. It is important to keep a distance while describing the 

own business model. The objective here is to understand the overall business model 

and industry logic, so you can’t get lost in the details. The description needs to be 

specific to capture any critical issues. By defining the business model, you can 

already make the first step towards change, for example analysis by taking a scan 

of weaknesses and inconsistencies, that have not been noticed before. It is 

recommended to work out the description of the business model along the basis of 

the four dimensions who-what-how-why, which has already been mentioned and 

visualized above (Gassmann et al., 2014).  

 A successful business model innovation requires to understand all the actors 

in your ecosystem. The in Germany-based software company SAP has represented 

Figure 4: SAP network connections 



the network of connections in which a business model operates well, it illustrates 

the network of all relevant factors for a business as you can see above.  

The interpretation of the visualization is explained like this: 

Customers: Partners: Competitors: 

The understanding of the 

customer’s needs serves 

as basis for the analysis. 

They are the most 

important sources of 

business model 

innovation ideas. This 

should not be limited by 

the customers you are 

currently serving, also 

consider the potential and 

future customers. 

 

These are important in 

addition to the 

customers, the partners 

also include suppliers, 

solution providers, 

distributors, and also 

other indirect partners, 

such as researchers and 

consultants. The 

partners are relevant 

because they are 

creating value for 

customers, these 

partners can also 

inspire new ideas or 

realize new concepts. 

 

Competitors are also a 

great value for a company 

because it is possible to 

learn from them too. So, 

if your competitor is 

improving new products 

or ideas you can also 

profit from it if you react 

quick enough to catch up 

with innovative ideas 

which have originally 

been conceived by a 

competitor. 

 

Table 2: Network connections 

 Furthermore, influencing factors need to be analyzed as well. Two major 

influencing factors which are relevant to consider in the analysis are technologies 

and mega trends. A lot of business model innovations have been triggered by 

technological advances. The early adoption of new technologies can be a major 

success factor in developing business models. But these technological advances ca 

also come with an important risk factor. Many business models that have been 

successful once have failed because of an unawareness of the potential of new 

technologies. Future developments and trends play a central role in the creation of 

new business models. The company can make a big profit by identifying social and 

economic trends early and accurately (Gassmann et al., 2014).  

Ideation: adapting patterns 

 

Figure 5: Ideation adapting patterns (own illustration) 



Interpreting opportunities for a business model innovation into a new 

business model can be very challenging because there is a wide range of viable 

options. The systematic methodology where innovation is a matter of 

recombination is called pattern adaption for Ideation. The basic idea here is to 

apply the 55 identified patterns to your own business model and thereby generate 

new ideas for your business.  

Each card describes the business model in full: title, general description of the 

pattern’s underlying idea, description of a real-life firm that uses the pattern in its 

business model, and an example of other firms that employ it.  

Using the similarity principle to adapt patterns: 

By working with the principle to adapt patterns, you start with pattern cards for 

business models in the related industries and progress to more dissimilar patterns, 

which you then adapt to your own business model. There are 4 basic steps on how 

to carry out the principle: 

1. Define search criteria to identify related industries.  

2. Select patterns from the pool of 55 business models that are already used in the 

industries you have identified in the step before (Gassmann et al., 2014). It is 

recommended to work with six to eight patterns. 

3. Apply the identified patterns to your own business model. Now you develop 

concrete ideas for each pattern as they might work in your company. Also, 

address the challenges you have recognized.  

4. In case of failing to find a viable idea for a business model innovation at the 

first attempt, repeat the process. It is also possible to expand the search criteria 

and include additional business models in your analysis.  

Using the confrontation principle to adapt patterns:  

The confrontation principle is the opposite of the similarity principle, this wants to 

face the extremes, this means to compare your current business model with 

scenarios in completely unrelated industries and focus on the extremes in respect 

of their potential impact on your own current business model. This process is 

working from the outside to the inside of your business model. These alternative 

business models are designed to challenge your current business model. The goal 

of this principle is to push participants beyond their typical patterns of thought and 

bring up entirely new and unexpected areas for innovation.  

 To apply the confrontation principle, follow these steps: 

1. The first step involves the selection of six to eight patterns from the 55 available 

business models that have a different logic form those prevalent in your own 

industry. In this case the patterns should be chosen intuitive and random and 

after discussing them briefly, you select a few interesting ones.  

2. After selecting your patterns, challenge your business model with the patterns. 

Working with real-life examples work the best in this step. So, ask questions 

like ‘How would company X manage our business?’  



3. Now you devise more than one idea per business model card. If you do not 

have enough good ideas after the first round, repeat the process using different 

business models. 

Successful ideation processes are a core element of the Business Model Navigator. 

This will usually be worked out in a workshop setting whose outline may vary as 

described in the following.  

To adapt different patterns, you generate as many ideas as possible. Each person 

comes up with ideas individually after looking at the pattern cards, and the 

participants then discuss them, building on them, modifying and contributing to 

them. This ideation phase should be at least run two to three rounds. It is helpful to 

try a different approach in each round (Gassmann et al., 2014).  

 

 

 

 

Figure 6: Pattern adaption (own illustration) 

 

 

 

Selection criterion • Similar industries • Extreme variants 

Motto • Lose your familiarity with 

what you know 

• Become familiar with what 

you don’t know 

Advantages • Rather better structured 

• Suitable for creativity 

beginners 

• Break out of thought patterns 

• Opening up of undreamed-of 

innovation potentials 

Disadvantages • Depending on the degree of 

abstraction of the problem 

formulation, thought 

patterns will only be party 

demolished 

• Risk of remaining stuck with 

known customer problems 

• Requires a high degree of 

creativity, and as such more 

demanding in its application 

Recommendation • Innovation projects with a 

specific problem 

formulation 

• Innovation projects with an 

open problem formulation or 

one that is familiar only in part  

Table 3: pattern adaption 

How to select ideas – the NABC method 

Old 

business model 
Old 

business model 

Similarity principle Confrontation principle 

 

Analogous patterns patterns 



Very often it is useful to cluster the ideas that come up by general concept and then 

make a selection from each cluster. A helpful method at this point is the iterative 

approach used in design thinking. A cycle consists of the following four steps 

(Gassmann et al., 2014):  

 

 

 

 

 

 

 

 

 

 

 

1. Development: After the process above has been terminated, the most promising 

idea that has emerged is developed into a concept to be presented according to 

the NABC principle. 

2. Sharing: Each group presents their ideas to the other participants in an elevator 

pitch; precise, short, headline-driven and underlined with the core facts.  

3. Water-holing: After the presentation, the group receives give-and-take 

feedback. This conduces clarification and will not respond to any criticism 

directly. All criticisms are held over to be considered in the next round.  

4. Redesign: Any weaknesses and challenges that have been uncovered are 

addressed by way of new ideas. This may involve previous ideas and/or new 

business models.  Assumptions and new impulses are going to be taken in and 

developed into a new NABC pitch. 

 

 

 

 

 

 

    

 

Integration:  
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Figure 7: NABC process (own illustration) 



Shaping your business model 

Applying the pattern adaption principle results a range of ideas for the 

potential new business model. Before an innovation can be viable, the new ideas 

must be shaped into a coherent business model (who-what-how-why) that meets 

your company’s requirements.  

 

Implementation: Realizing your plans 

Now you have finished designing your business model. The next step 

is the implementation, this is probably the most difficult task in business 

model innovation. It involves negotiating contracts with new collaborative 

partners, creating new sales channel, specifying your go-to-market strategy 

and more.  

 It is recommended to do this step by step with a basic process that 

consists of a three-step cycle: 

Design: by the end of this phase, you will normally have come up 

with one or two innovative business models that have coherent dimensions.  

Prototype: this step is to consolidate the design that has been created 

before. Ideas need to be physically prototyped before they can be evaluated 

and refined. A prototype can help people to trust new products, it is 

especially useful in this context since it allows for quick and cheap testing.  

Test: the testing of your prototypes will determine which dimensions 

of the new business model work and which ones don’t. In this phase it is 

quite helpful to involve stakeholders, potential customers and suppliers to 

get feedback from different kind of views. The important thing is to collect 

as much information about the prototype as possible.  

 The Design-Prototype-Test cycle will need to be completed a number 

of times before you can be ready to introduce your innovation to the market.  

  

Figure 8: Shaping your business model (own illustration) 

Figure 9: Initiation (own 

illustration) 



3. Method 
The particular methodology forms of this degree project are based on the paper’s 

research design of Peffers Design Science Research Methodology.  

 

So, the plan for this bachelor thesis was to follow the process you can see 

above. In the case of my project the first steps of the design science research 

process are included in the Introduction and the Background chapters of my work, 

such as the problem identification and motivation of the topic and the objectives of 

the solution. The problem identification and motivation defined the specific 

research problem and how to justify the value of a solution. The plan of the problem 

definition is to use it to develop an effective artefactual solution, so that the solution 

can capture the problem’s complexity. I chose to include a sub-chapter in the 

introduction chapter to motivate and argue what the problems regarding the subject 

is and why it is important for everyone. The value of a solution is to accomplish a 

motivation for the researcher and the audience. This part is important to make the 

reader aware of the relevance the topic provides, it is supposed to arouse the 

attention of the reader. So, the reader can find a reason why he should keep on 

reading the thesis. That is why it includes the knowledge of the state of the problem 

and the importance of its solution. With the short introduction of the topic the 

reader gets all important information and knowledge to understand the important 

details to really get the problems that are connected with the IIoT.  

 The objectives of a solution infer the objectives from the problem 

definition. These objectives can be a quantitative, or qualitative where a new 

artifact is expected to support solutions to problems. The objectives should be 

inferred rationally from the problem specification. Resources for this include 

knowledge of the state of problems and current solutions and their efficiency, if 

there are any at this time of the moment. I used the literature study to find and 

collect different kinds of resources of articles and other information about the topic 

Figure 10: Peffers Nominal process sequence 



to reach the next phase of the process, which focuses on my research with literature 

study chapter.  

The next chapter I am talking about is the design and development step of 

the process, which includes artifacts that are potentially defined with each broadly, 

constructs, models, methods, or instantiations.  This includes determining the 

artifact’s functionality and then creating the actual artifact. It provides the 

resources that are required to move from objectives to the design and development. 

Which means that this step of the process includes the knowledge of theory that is 

going to be the solution of the problem formulation. The method chapter is 

providing the answers to the questions from the beginning of chapter one. I planned 

to achieve that by creating a framework that can be used for the IIoT Business 

Model context. The framework is supposed to be used in for companies and 

businesses in within the IIoT. To create the framework, I used the resources I 

collected from my literature study, such as the Business Model Navigator patterns 

and other articles.  

In the last part of this chapter we are going into the step of the 

demonstration, that will involve the efficacy of the artifact to solve the problem. It 

is more about the use in experiments, simulations, case studies, proof, or other 

activity. This step requires a knowledge of how to use the artifact to solve the 

problem. With this step I applied the framework I created before to see how the so 

called IIoT Business Model navigator is going to be used with a real-life company. 

It is demonstrated how it will work and what opportunities it gives the business to 

improve their current business model innovation (Peffers et al., 2006).  

  



3.4. Literature Study 
To conduct my research on the IoT and its business models concept and literature 

I followed multiple steps. I first searched for articles published in academic and 

practitioner-oriented management journals and other theses surrounding the 

subject of Internet of Things and Business Models using Google Scholar and the 

University Library One Search. My literature searches furthermore included 

reports, articles and other blogs by leading organizations and individuals in the 

field of IoT or IIoT. Besides the search on Google Scholar and the University 

Library tool, all focusing on the term “Internet of Things” and “Business models” 

surrounding it. When searching for those terms there were 2 to 3 million results, 

further specifying of the term to “Internet of Things business models” fewer results 

were provided. And after further specifications regarding the different patterns and 

business models that enrich the implementation of the Internet of Things for 

companies and adding of more filters provided precise and real results that could 

be used for this thesis. So, a few of these results provided contribution to the 

concept of the IoT and its business models. The further analysis of these results 

was conducted by reading the articles titles, abstracts, and introductions. The 

literature used on analyzing the concept of IoT business models must contribute to 

this concept. Most of the literature on IoT that was found focuses on the technology 

of the Internet of Things, though those are some relevant aspects to understand the 

businesses and developing side of the IoT Business models, the deepened research 

on the technological side of the IoT have just been used superficial in this report. 

Therefore, it is not included as relevant literature. I hope to contribute a sustainable 

and comprehensive research of IoT business models to develop an innovative and 

extensive IIoT business model framework or Navigator. So, that is why the 

criterion for the literature surrounding the IoT business models used in this thesis 

should provide a new framework or Navigator for the IIoT business model concept. 

Therefore, it was important to use business model theories and frameworks to 

analyze and IIoT business, but which also included frameworks that took a new 

understanding and view to IoT business models. Thereby I identified the Business 

Model Navigator by Gassmann, Frankenberger and Csik, and science articles by 

Diijkman, Sprenkels, Peeters and Janssen.  

 The thesis uses a qualitative method and takes a deductive approach to form 

the foundation for the framework for the IIoT business model concepts. The 

literature study is going to answer the questions of the introduction and problem 

formulation, with the help of different frameworks that you can use to find and 

improve a business model for the IIoT.  

The framework, that is going to be worked out during this degree project is 

partly based on different patterns that are feasible for the IIoT. Some Business 

model patterns of the Business Model Navigator are going to be analyzed and 

identified. Furthermore, the identification of other scientific articles or case studies 

are being used within the literature study to identify patterns for the IIoT. Also, a 

look into Osterwalders Business Model Canvas is necessary to create a Business 

Model framework with the knowledge and resources from the literature study. In 

the following parts of this chapter is an overview of those to gain relevant 

information on to understand the purpose of these resources and how it is possible 

to work with these different frameworks.  

  



3.5. Creating a Business Model Framework 

3.5.3. Business Model Canvas 

Probably the most common business model framework used by organizations as a 

starting point for the definition of the own business model is the Business Model 

Canvas. With the nine different building blocks you are able to get a 

comprehensive and fast overview and understanding of your existing business 

model. The framework consists of these four areas: The Product, Customer 

Interface, Infrastructure Management and Financial Aspects. In the Product area 

you tell what business the company is in, the offered products and the value 

proposition offered to the market. In the Customer Interface you show who the 

company’s target customers are and how you deliver the products or services to 

them and how you build strong relations with those customers. The Infrastructure 

Management consists of the way the company efficiently performs its 

infrastructural or logical ussies, with whom, and as what kind of network 

enterprise. In the last area, the Financial Aspects, you show the revenue model, the 

cost structure of the company and the business model’s sustainability. But, to be 

more detailed the four areas are going to be divided into nine more building blocks; 

value proposition, target customer, distribution channel, value configuration, 

relationship, capability, partnership, cost structure and revenue model 

(Osterwalder et al., 2010).  

 This is how the areas and building blocks are split:  

The Product area: Value Proposition block, this is the overall view of the 

company’s bundle of products and services that are of value to the customer.  

The Customer Interface are: includes three different blocks. The first block is the 

Target Customer block, this is the segment of customers the company wants to 

offer value to. The next block is the Distribution Channel, this is how the company 

is getting in touch with its customers. The Customer Relationships block is the 

third one, this is the kind of link a company establishes between itself and its 

customers. The Infrastructure Management area also contains three building 

blocks; the first one is the Value Proposition, it describes the arrangement of 

activities and resources that are necessary to create value for the customer. The 

Key Resources block is the ability to execute a repeatable pattern of actions that is 

necessary in order to create value for the customer. And the last block in this area 

is the Key Partners block, it is a cooperative agreement between two or more 

companies in order to create value for the customer. In the Financial Aspects area 

are two blocks contained; the Cost Structure block is the representation in money 

of all the means employees in the business model. And the last block the Revenue 

Streams, that describes the way a company makes money through a variety of 

revenue flows.  

 With the illustration of the Canvas, it is easier to get a good view of all 

building blocks and the relationships between them. The Business Model Canvas 

allows you to identify hypothesis, assumptions and risks of your current business 

model. Furthermore, you can plan validation testing, such as market, channels and 

pricing. It is helpful to find ways to add value or reduce costs.  

 So, to work along the Business Model Canvas Framework, we start with 

the Customer Interface. Here, it is necessary to identify the most important users 

and customers. Therefore, we create a detailed portrait or so-called Persona. To do 

so, we analyze these questions: who are the stakeholders? Who is most motivated? 

Who has the most to gain? Then we are going to identify the value Proposition for 



each customer segment. What is the pain or ache of our customers? What is the 

gain for them to solve their pain or ache? And what is their decision trigger? The 

decision trigger is how the solution change the customer’s life for the better, the 

return on use.  So, does our offer promise enough added value to motivate our 

customer to invest in our product or service? The next step is to identify the 

Distribution Channels, so how are we going to deliver our value at every stage of 

the buying process; discovery, evaluation, purchase, delivers, after sales service. It 

is going to be a physical or a virtual channel? And what is the value we add at each 

step? After that, we come to the Customer Relationships, this is about how we get, 

keep and grow our customer base. The key in this step is to find a solution to build 

a loyal and enthusiastic tribe around our offer. In the Revenue Streams section, we 

need to figure out how to generate cash from each customer segment. What value 

do customers put on the benefits we provide? What value are customers willing to 

pay for? And what value do customers infer from our pricing? So, the Revenue 

Streams are our strategies (What) and the pricing our tactics (How much and when) 

to achieve that. The price is regarding on the value, not on the costs, so where can 

we generate revenue that the competition leaves on the table? The Key Resources 

section is the part we identify the infrastructure and resources we need to deliver 

what we promise. This can be tools, space, locations, personnel, equipment, 

supplies and many more things. It is important that we only promise what we are 

able to deliver. The Key Activities are to figure out what the major deliverables 

must be produced, when and by who? Here, we need to specify dependencies and 

responsibilities. After that, we need to define our Key Partners, such as suppliers, 

developers, distributors, investors, collaborators, competitors and other 

alternatives. We need to make sure how each partner helps or hinders the business 

model. The last step is to work out the Cost Structure. This is an important step to 

clarify the critical elements of the cost structure; fixed costs, variable costs, 

resource, activity, partner costs, payroll costs and many more. We also need to find 

out where are the economies of scale and what are the risks? (Osterwalder et al., 

2010).   
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Figure 11: Business Model Canvas (own illustration) 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 12: Core of Business Models (own illustration) 

 

 

3.5.4. Business Model Navigator  

Beyond individual company examples, more generic business model patterns 

describe elements used in business models across various industries and 

companies. To create a Navigator for the IIoT it is necessary to identify Business 

Models that fit to the IIoT. With help of the Business Model Navigator it is possible 

to find some patterns that are useful for the IIoT. It includes 55 generic business 

model patterns, that have been researched and investigated from over 300 

companies. So, with analyzation in greater detail of these patterns we can find the 

right patterns for our IIoT Business Model Framework. Based on the knowledge 

of this developed framework we can utilize the power of recombination of these 

patterns for the IIoT business model generation. About 90% if innovations are 

recombination’s of previously existing concepts, ideas, or business models. With 

the Business Model Navigator business models for each company can be 

determined (Gassmann et al., 2014).  

 The Business Model Navigator is a comprehensive method for developing 

business models in four phases. With the four dimensions of Business Model 

Navigator, it is possible to explain the business model in a more tangible way.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Knowing your target customer, understanding your value proposition and 

the value chain behind it gives more holistic view of the business models and 

enables following revenue streams. 

 There are three different basic strategies that have already been used by 

companies in the past while bringing out their new businesses on the market. The 

first strategy is the strategy of submitting. It transfers a consistent business model 

pattern to another industry. This brings low costs due to any failures in time of the 

introduction of the new business model and gives the company a security. The 

combining strategy can be used to combine two or more business model patterns 

to create a fitting model for the required benefits of the company. And then we 

have the reunion strategy, in this case an already successful business model pattern 

is being transferred to a different product area within the company. This gives the 

company also security such as the strategy of submitting.  

 Also, the thesis project is going to work out different kinds of business 

model patterns, that can be used with the strategies mentioned above. With a 

combination and collection of suitable patterns of business models a framework 

for the industrial Internet of Things can be created (Gassmann et al., 2014).  



 

3.6. Demonstrator 
In the next chapter I am introducing a catalog with so-called business model 

patterns, that are components of a business model. So, the following Business 

model catalog is suitable for businesses and companies in the industrial context. 

Those patterns should just be copied into the current business model of your 

company. The purpose of the business model pattern is to analyze and understand 

the patterns and being able to use them in the context of the own company’s 

business model. Also, there is no need to pick only one of the business model 

components, it is recommended to reinvent them, to fulfill your company’s 

business purpose. It is also useful to use some of the components together to have 

a combination of patterns to achieve the goals and objectives of your business.  

After the overview of the business model patterns below, the purpose they 

bring with it and examples or cases, an introduction and implementation of the 

business model patterns based on a company in a real-life case is going to 

presented, to demonstrate how the process of the IIoT Business Model Framework 

works.   



4. IIoT Business Model Navigator 
In the following chapter, a Catalog of different Business Model patterns are going 

to be introduced. In the upcoming parts I refer to the Business Model Navigator by 

Gassmann, Frankenberger and Csik. Furthermore, I am going to interpret my 

thoughts on how the patterns I picked can be used by using examples and 

explaining how those are going to be benefit the business. There are different 

sources, where those patterns have been collected. Some of the business model 

components that are suitable for the IIoT, have been selected from the Business 

Model Navigator, different case studies or other sources in form of articles. So, in 

this thesis is working along by reusing the process of the Business Model 

Navigator. Those patterns build the core of many new business models. The chosen 

patterns work perfectly well for every prospective business model innovator. With 

the support of the business model patterns, it is easy to overcome mental barriers 

that may block the road towards new ideas. But every business model must be 

applied to one’s own situation and thereby understood with regard to its overall 

meaning, the company’s key success factors and peculiarities. So, it is not 

recommended to copy the patterns, it is important to understand the business 

model. In the following part the patterns are explained in detail, so you can gain 

deep insights into the pattern and expand your knowledge. Working with the 

pattern, you don’t need to reinvent Business models itself, the most successful 

business model innovations from the past are tracked back to at least one of the 

following patterns. Also, the pattern is not restricted to single industries, they can 

be applied in various different settings, the key to a business model innovation is 

to find a way to apply a business model in a context it may not been used before. 

That is why the business model pattern are a good ground for the rethinking of your 

own business model, as well as creating for entirely new business models. The 

Business model patterns of the catalog don’t have to be used in the same way as 

they are written down, for example the recombining of them may evolve different 

sights of your existing business model (Gassmann et al., 2014).  

 In the next part of the chapter all the patters of the Business Model 

Navigator are being introduced. Those are Business Model components, that are 

important and viable for the core of a business model for the industrial Internet of 

Things. From detailed analyzation of the 55 patterns, the Navigator offers, nine 

different patterns have been selected that are feasible for the IIoT, as you can see 

in the next part of the chapter. After that three different reference Business Models 

are being introduced, those were selected from other resources and articles. A 

further description before listing those can be found after the Business Model 

Navigator patterns. Finally, after introducing all the different components and the 

possibilities to choose and create an individual Business Model for your company, 

we will dive into the process of using the different business model components on 

the basis of a real company. The current business model innovation is going to be 

shown and how it can be improved and changed to make more profit with the use 

of the IIoT Business Model Catalog resources.  

  



 

4.4. IIoT Business Model Patterns – Catalog 
 

Business Model components used in the Catalog: 

Digital Add-on Digital Lock-in Cross-selling 

Freemium Self Service Fractional Ownership 

Guaranteed 

Availability 
Pay per Use 

Performance-based 

Contracting 

Table 4: IIoT BM Patterns 

Digital Add-on 

This is a business model component, where various digital services are 

offered in the after sales phase. In this business model, the customer is offered 

numerous extras, that drive up the final price. In the end, the customers pay more 

than originally anticipated, but benefit from selecting options that meet their 

specific needs (Weinberger et al., 2016).  

This pattern generally required a very sophisticated pricing strategy. The core 

product must be effectively advertised and is often offered at very low rates. An 

example here fore is the car manufacturer Tesla, who offered an autopilot software 

update for $2,500. With this software the customers, who already acquired a newer 

Tesla generation and enable their vehicle to park automatically with it. So, only 

owners of this new generation can purchase the digital add-on. A further goal in 

the future could be to have the possibility to buy other services for their cars, such 

as additional power for their Tesla vehicles. A different example for that pattern 

are Airline tickets, customers pay a low price for a basic ticket, but overall cost is 

increased by those “add-on” extras, such as credit card fees, food, and baggage 

charges. There are a lot of online platform allow customers to compare basic prices 

(Gassmann et al., 2014).  

 

The core of this business model 

As already described, customers pay money for extra features (why?), 

which may cover anything from additional attributes, accompanying services, 

product extensions, or even individual customization of the product. So, it is still 

the customer’s choice, if they want to spend additional money on add-ons, or 

whether they will settle for the initial basic value proposition. This is where they 

can derive benefit from the add-on pattern, being free to device whether they want 

to customize their product according to their individual preferences or prefer to 

disregard extras (what?). Conversely, customers may wind up paying more for the 

final product than they would have for similar competing products because they 

chose additional optional features (what?).  

When creating a value proposition, business generally need to determine 

which selection of product features will yield the highest marginal utility for the 

greatest number of customers. Starting with the core functions of the basic product, 



each customer can then choose his or her preferred add-ons, so as to derive an 

optimal level of utility from the product.  

This business model pattern is especially well-suited for hard-to-segment 

markets, where customer preferences often diverge vastly. Simply dividing 

products into different levels or versions is insufficient, and no optimal value 

proposition can be guaranteed for a large number of customers.  

When and how to apply Add-on 

The pattern will work well for businesses, where customers are able to 

choose a basic product first, such as a flight or a car, and then later add options to 

which they will be less price sensitive. Recent consumer-behavior research 

demonstrates that this is often the case for consumer products. Customers initially 

decide on the basis of rational criteria including price but later drift into 

emotionally driven purchasing patterns. The business model pattern will also work 

well in the B2B context when multiple decision makers are involved: Investors 

often try to minimize their upfront investment so as to maximize their profit when 

they sell their property later on (Gassmann et al., 2014).  

Example how the Add-on pattern works 

Besides using this pattern for airlines like Ryanair, the car industry 

successfully applies the Add-on patterns. Mercedes-Benz or BMW are already 

offering their customers features and extras by customizing a car. For example, 

when configuring a Mercedes-Benz S-Class, customers can choose from over 

hundred premium options. Those features include everything from whole packages 

to individual accessories. Customizing your S-Class can easily increase the price 

by over 50 per cent over the standard model. Mercedes-Benz offers a range of cars, 

that are not found on standard Mercedes-Benz vehicles. Those features make the 

Mercedes-Benz AMG unique. One example of the Mercedes-Benz features for 

those cars are turbocharged engines. With that device they force more air into the 

engine, using an exhaust-driven turbine, the customers can choose between 

different kinds of turbines. Other features are high-performance transmissions, 

available all-wheel drive, upgrade suspension, performance brake systems and 

much more. The extras and features can be part of the interiority, the performance 

of the speed of the car or other different details such as the software and much more 

(Mercedes Benz, 2017).  

  



Digital Lock-in  
In this business model, customers are “locked-in” to a vendor’s world of 

products and services in such way that changing to another provider would incur 
substantial costs or penalties (Weinberger et al., 2016). It should be noted that in 
this context the term “costs” does not refer to monetary costs alone: the time needed 
to switch to a new option and learn how to use it may be just as relevant for 
customers (Gassmann et al., 2014).  
 
The core of this business model 

The customers can be tied down to a company through various means. They 
may, have to invest in new technologies, such as new operating system or may be 
obliged to work with a particular insurance salesperson who has been serving them 
for a long time and knows them intimately (how?). The principal concern for the 
vendor is to prevent any interoperability between himself and the competition to 
keep customers dependent on the company, brand, or supplier, thus actively 
strengthening customer loyalty and promoting future repeat purchases (why?).  

This business model pattern refers to the well-known Razor and Blade 

business model pattern. The business model component of the “digital lock-in” 

emphasizes that only original parts are compatible with the system. To avoid 

counterfeits and to manage guarantees, the IoT with its sensor and actuator 

technologies will enable entirely new means to limit compatibility of system-parts. 

In order to convince customers to still purchase products, the Lock-in concept can 

be combined with other schemes, such as the Razor and Blade model.  
This pattern exhibits a number of different variations. Contracts mandating 

the use of particular supplier, for example, are a fairly obvious version of the 
pattern (how?). Another, form, are invested assets that require specific follow-up 
purchases (how?). Such dependency is frequently established by means of the 
technological restrictions such as compatibility or even patents. The latter may play 
an essential part in the Lock-in concept (how?). Ties can be created through the 
mere act of purchasing additional accessory products from a manufacturer, since 
customers will not be able to recoup past investments should they want to switch 
(Gassmann et al., 2014).  
 
When and how to apply Lock-in 
 

The marketing adage “Keeping existing customers is cheaper than creating 
new ones” is the basis of the Lock-in pattern. This pattern can be implemented in 
three different ways. First, legally, by writing contracts with tough termination 
clauses; this is probably the most obviously off-putting Lock-in mechanism for 
customers, making it somewhat short-signed. Second, technologically, by creating 
product or process-based Lock-in effects, preventing customers from easily 
switching to different suppliers or providers; this often goes hand in hand in 
maintenance activities. Third, economically, by creating strong incentives that 
make custome rs think twice before changing their supplier or provider. Users who 
want to leave iTunes will forfeit something of their previous investment into music. 
Financial rewards for cumulative purchases made are popular Lock-in methods, 
but more sophisticated mechanisms can be created by combining Lock-in with 
patterns such as Razor and Blade or Flat Rate (Gassmann et al., 2014).  

In order for a Lock-in strategy to be affected successfully, a number of 

factors need to be borne in mind. One important aspect is the commercial shelf life 

of a product, as switching costs become lower the shorter this is.  

 

 

 



  

 

Example how the Lock-in pattern works 

Amazon Dash Button is a Wi-Fi connected device that reorders product 

with the press of a button. These dash buttons are paired with pre-selected products. 

Pushing the button is enough for a reorder. This smart and connected product 

enables repeat usage of the pre-selected items. With the Amazon Dash 

Replenishment Service, the reordering for products such as laundry detergent for 

washing machines or ink cartridges for printers can be enabled. Theses embedded 

replenishment services give automatic orders before the last load. It uses the 

Amazon’s customer service systems such as payment systems and authentication 

(Amazon, 2018).  

  



Product as a Point of Sales (Cross-selling) 
Physical products can become platforms for digital sales and marketing 

services. An early version of this business model component that already exists 
today, is the option to access an internet shop when pointing with a smartphone on 
a specific product. With this, companies are allowed to advertise or cross-sell 
further offerings directly via the original product (Weinberger et al., 2016). This 
means that customers might collect loyalty points or search for user information 
applying any medium device, such as smartphones. Cross-selling promotes the 
offering of complementary products and services beyond a company’s basic 
product and service range, with the aim of exploiting existing customer relationship 
to sell more goods (Gassmann et al., 2014).  
 
The core of this business model 
 

The pattern also offers an opportunity to leverage existing resources and 
competencies such as sales and marketing (how? Why?). The primary benefit for 
the customers of this pattern lies in deriving more value from a single source, with 
saving on the cost of search for additional products (what?). Another advantage of 
the Cross-selling BM component is the sense of security it instils: because there 
are a lot of customers that know the company and have a good relationship with it 
won’t have any trust issues, that is something that cannot be said for new businesses 
(what?). It is important to maintain the customers satisfaction to ensure that 
dissatisfied customers do not move away from the original product, when offering 
additional products and services. A demand for that is a careful planning and 
execution of the company’s product portfolio (Gassmann et al., 2014).  
 
 
When and how to apply Cross-selling 
 

This pattern is useful, in case you have simple, low-margin product or 
service that addresses a basic need that can be combined with high-margin 
products. This is frequently the case with consumer goods, where convenience can 
drive customers to make additional purchases, for example food at petrol stations. 
Also, this business model component is used in applications in the B2B sector, 
where highly specialized products can be bundled with other products or services. 
An example here can be high-rise elevators in a building with low-rise commodity 
elevators and escalators, or new escalator installations that include maintenance 
services. Such bundles usually address customers’ desire for one-stop shops. In the 
B2B sector it is often used in conjunction with the Solution Provider pattern 
(Gassmann et al., 2014).  
 

Example how the Cross-selling pattern works 

With the IoT the cross-selling has new opportunities. So, having a better 
understanding of a customer’s exercise habit is possible. It can help a brand to 
recommend additional or complementary items that the shopper might find useful. 
It can also send the consumer automatic reminders, if an item needs periodic 
replacing. With that the customer has a close relationship with the manufacturer. 
The business model pattern offers the company the opportunity to expand the 
customers section to gain loyal customers.    



Freemium  
A physical good is sold, along with a free digital service (Weinberger et al., 

2016).  
Examples here can be free digital maintenance or remote-control services. Such 
services enhance the value proposition of the product and might allow companies 
to sell the product at a premium. However, it is free for customers to use the basic 
service itself (Gassmann et al., 2014). A next step would be that some customers 
decide to buy some extended but charged services.  
 

The core of this business model 

This business model involves offering a basic version of the product or 
service free of charge, while the premium version is made available against 
additional payment (what?). The free version of the product is intended to permit 
the company to establish a large initial customer base, from which it is hoped that 
enough customers will want to make the jump to the premium version later (why?). 
A key performance indicator for this pattern is the so-called conversion rate, which 
measures the ratio of paying to non-paying customers. The percentage will vary 
according to the specific business model but is generally situated in the single digit 
range. Given that the vast majority of people use the free version of the product, 
which therefore needs to be cross-subsidized by premium customers, if follows that 
the cost of offering the basic product should be very low, ideally zero. In a lot of 
cases this is the only way to ensure that “free” users are supported, and the business 
model is likely to be profitable for the company (why?) (Gassmann et al., 2014).  

 
When and how to apply the Freemium BM 

The Freemium business model is popular with Internet-based businesses 
that have marginal production costs approaching zero and that benefit of external 
network effects. In the past a lot of companies have already used this business 
model to test user acceptance of new software releases or business models, the 
pattern works especially good out with companies that have a strong customer 
focus.  

Example how the Freemium pattern works 

The Freemium pattern was adopted over a large range of products. For 
example, the telecommunications company Skype. The enterprise was able to 
capitalize on the Freemium pattern for business model innovation. Skype offers its 
users a Voice-over Internet Protocol program (VoIP), that enables the users to call 
anywhere in the world over the Internet. Additionally, Skype also offers its 
customers the option to purchase call credits for use with landlines and mobile 
phones. Today, the company is owned by Microsoft, the company has had a 
profound effect on the telecommunication industry. Many traditional 
telecommunication providers have seen drastic reduction over their revenue from 
fixed line and mobile phone calls now that users have the ability to communicate 
for free (Campbell 2015).  



Self Service 

Self Service describes a scenario where not humans, but machines reorder 

spare parts or required ingredients. An illustrative example could be a heating 

system automatically re-ordering oil as soon as a pre-defined threshold in the oil 

tank is reached (Gassmann et al., 2014). A more concrete example is the recently 

launched Amazon initiative “amazon dash replenishment service”. It offers the 

option that selected household appliances, such as washing machines or printers, 

that automatically reorder the required ingredients when necessary (Weinberger et 

al., 2016). 

 
The core of this business model 

In this model, a part of value creation of a product or service is handed over 
to the customer in exchange for a lower price (how?). This is particularly suited to 
processes that generate high costs but add relatively low perceived value for the 
customer. Customers mostly find that Self-service saves them time as well in 
addition to lower prices (what?). They can even increase the efficiency, in some 
cases they can execute a value-adding step more rapidly and in a more target-
oriented fashion. Classic applications include picking items up from shelves, 
planning their own projects, or autonomously conducting the payment transactions 
for product and services. Those kinds of Self-service businesses have large savings 
potential and customer labor can often replace a significant number of staff 
positions (why?) (Gassmann et al., 2014).  
  
 
When and how to apply Self-service BM 
 

The Self-service pattern is good for customers who are willing to take on 
some additional work in exchange for lower prices. This business model is 
beneficial when a DIY element in the manufacturing process creates perceived 
customer value, such as T-shirts that customers can design by themselves. To 
implement this pattern successfully, it is important to analyze the potential of the 
pattern from the customer’s point of view (Gassmann et al., 2014).  

   
 

Example how the Object Self Service pattern works 

Also, for this pattern the Amazon Dash Replenishment Service is a good 
example. With the ability to connect your devices with the Internet, you can use 
the Amazon Dash Replenishment. With it you have flexibility of having your 
device connected through your cloud or directly. It is possible to measure and 
reorder anything, including products that your device might use or dispense like 
coffee pods of dog food. The device can also reorder products that counts on for 
operation like batteries for a connected smoke detector. The Amazon Dash 
Replenishment works with any sensor or tracking mechanism, but the best 
experience for the customers is one that tracks customer usage directly (Amazon, 
2018). 
  



Remote Usage and Condition Monitoring  

These business model components refer to how smart offerings are capable 

of reporting real-time data about their own condition or the environment 

surrounding them. Companies can detect errors and potential problems in advance, 

control for the correct usage of the equipment and offer affordable and efficient 

maintenance (Weinberger et al., 2016). 

 

Fractional Ownership 

In this Business Model pattern, customers purchase only a part of an asset rather 

than its entirety. Customers have to come up with only a fraction of the full price 

(Gassmann et al., 2014).  

 

The core of this business model 

This gives them the possibility of purchasing products or services that they 

otherwise might not be able to afford (what?). Fractional Ownership is usually 

implemented in the form of an association where each buyer receives a certain 

amount of access based on the percentage of ownership. A company will oversee 

the maintenance of the asset as well as the rules and regulations governing the 

association (how?). Those kinds of companies profit from Fractional Ownership, 

given that dividing the total price of an object into smaller shares enables it to reach 

a wider circle of potential customers and the total sums received are larger than 

Direct Selling would have brought in (who? Why?). The divvying of the costs in 

this way can be especially valuable in the case of capital-intensive assets, which 

generally interest fewer customers. Fractional Ownership brings the advantage 

with it that it is the more efficient use of assets when shared by several customers 

more than owned by just one (what?).  

When and how to apply Fractional Ownership BM 

This pattern works very well in industries where customers are willing to 

share assets. It becomes viable and even appealing as assets increase in value. The 

pattern has been applied in the aircraft and real estate industries. By using this 

business model pattern, you are able to reach a larger customer pool and gain new 

customers who would not have been able to afford your product otherwise.  

Example how the Fractional Ownership pattern works 

Audi is trying out a fractional car ownership program, that they call Audi 

Unite. This allows up to five people to own a car together. A lot of other car 

manufacturer or car provider join the business of fractional car ownership. The 

advantage of this pattern is to put luxury cars within the reach of many more people. 

The customers are able to split their costs of owning a car with others. The business 

model component reduces overheads and increases profits of the company. The 

Swiss vehicle-sharing company Mobility Carsharing was one of the first to 

commercialize the concept of fractional ownership within the car business 

(Gassmann et al., 2014).  

 

 



Guaranteed Availability 

A different business model pattern is the guaranteed availability, this 

assures access to your product. The meaning of this pattern speaks for itself 

(Weinberger et al., 2016). 

The core of this business model 

The business model pattern reduces the costs incurred by the breakdown of 
technical machines or equipment by ensuring almost zero downtime (what?). To 
implement this kind of pattern a Flat Rate contract is involved, it is entitling 
customers to all the services necessary to guarantee constant product availability. 
To provide a replacement of equipment and machines, the provision of repair and 
maintenance services (how?) are involved. Customers value such steady 
availability, business typically build up strong long-term relationships with their 
customers (why?) (Gassmann et al., 2014).  
 

When and how to apply Guaranteed Availability BM 

You can make use of this business model pattern, if your business is in 

industry where availability is crucial. The B2B context is particularly conducive to 

Guaranteed Availability. In case that both situations apply to your company, you 

can use the pattern to win big customers over the long run and demand a hefty price 

premium for your service. Also, it is important to adept at handling unforeseen 

customer crises expertly to outdo this business model. 

Example how the Guaranteed Availability pattern works 

MachineryLink is an American company that offers equipment and rental 

programs with proprietary data services in the domain of agricultural machinery 

such as combine harvesters. Customers have the possibility to rent harvesters and 

other farming equipment and are given access to the FarmLink analytics data 

service, which improves performance by providing them with up-to-the-minute 

harvest information on the weather, market prices and trends, crop conditions and 

much more. With the rental service of MachineryLink, customers can allocate 

capital to other areas of business rather than having to purchase machinery outright. 

With all these benefits customers are getting attracted and the company’s revenue 

increases (Gassmann et al., 2014).  

Pay per Use 

In this model, the specific usage of a service or product by the customer is 

metered and charged. It is employed within the consumer media market for 

televisions, online services and more, and attracts customers wishing to benefit 

from flexibility (Gassmann et al., 2014).  

The core of this business model 

In this business model pattern customers pay for services based on their 

effective usage instead of a fixed rate (what?). Depending on this service, they are 

billed in different ways, for instance based on the number of units used or the 

duration of use (why?). An advantage for customers is that the origins of the 

incurred costs are highly transparent (what?). The patterns other criteria are also 

that the customers are treated very fair, since customers who use a service sparingly 



pay much less than others (what?). Because most of customers use those services 

spontaneously, it may be difficult for a company to make an estimate of sales. 

Many companies stipulate minimum usage of the services in their contracts to 

guarantee them constant returns, so, the planning is reliable, and they have a regular 

income (Gassmann et al., 2014). 

 

When and how to apply Pay Per Use BM 

The Pay Per Use pattern derives its enormous potential from the new 

product-founded ability of the Internet of Things to gather and analyze information. 

With these technologies the measurement of the product usage is now possible. 

Example how the Pay per Use pattern works 

The Pay per Use business model is also applied in the insurance industry, 

where various car insurers have been offering pay as you drive insurance policies 

for quite some time now. Premiums are calculated on the basis of the policy 

holder’s actual risks, which are determined from his or her driving habits and other 

risk factors such as location and time of the day. The data are transmitted to the 

insurers via a GPS system. The US-based insurance company Ally Financial, 

GMAC, has been offering this type of policy, that makes it a pay-as-you-drive 

insurance (Gassmann et al., 2014).  

Performance-based Contracting 

This pattern implies calculating the price of a product by considering the services 

it renders rather than its face value (Gassmann et al., 2014).  

 

The core of this business model 

Such services as mentioned above are measured as a precise output quantity 
for which customers pay the company a specified amount (what? Why?). It 
includes all pertinent costs such as operation, maintenance and repair expenses, so 
that customers can more easily control their costs (what?). The use-intensity of the 
product is irrelevant to pricing, making it essentially the opposite of Pay Per Use, 
which is important to note. The manufacturer who distributes the products in 
question will frequently be strongly integrated into customers’ value creation 
processes (how?), passing on past experience with the product and building up new 
expertise with its use (why?). An extreme variant of this pattern is to integrate own-
and-operate systems, where a company retains ownership of and operates the 
product another company has bought (how?). A big financial and operational risk 
is offset by long-term and more cooperative relationships with customers (why?) 
(Gassmann et al., 2014).  

 

When and how to apply Performance-based Contracting BM 

With this business model pattern, you can monetize existing knowledge and 

services including process knowledge, maintenance know-how and related 

services. This business model component works well if you deal with complex 

products that also have a challenging application. Customers will be inclined to 

favor the performance-based Contracting pattern to avoid upfront costs, and those 



customers who desire increased transparency and stability regarding costs of final 

products and services. 

Example how the Performance-based Contracting pattern works 

John Deere, a traditional manufacturer of large scale and complex 

agricultural equipment, such as combine harvesters, was able to provide a new 

service to its customers with the iGuide technology. With the customers installing 

a GPS system, the firms now able to track the position of ploughing implements in 

fields. With this GPS tracking system, they can increase the productivity of the 

ploughing process. John Deere can contract famers on plough performance basis. 

Today the company is connecting not only farm machinery but irrigation systems 

and soil and nutrient sources with further information to optimize overall farm 

performance (Denis, 2015).   



4.5. IIoT Reference Business Models - Catalog 
 

With the following reference Business Models, other Business Models components 

besides the pattern of the Navigator have been analyzed based on existing 

literature’s implications for IIoT-specific Business Models. Also, for the results of 

the identifies contributions are assigned to the nine elements of the Business Model 

Canvas. The Business Models that have been found are categorized in three 

sections as you can see below.  

 

Reference Business Models used: 

Cloud-based BMs Service-oriented BMs Process-oriented BMs 

Table 5: Reference BM’s 

 

4.5.3. Cloud-based Business Models 

One model here is the so-called Infrastructure-as-a-Service (IaaS), that aim 

a providing required hardware and software online in the cloud. Customers do not 

need to possess the infrastructure necessary for their business on their own. But, 

Cloud-based BMs that are open towards external parties and provide development-

oriented platforms facilitating the development of applications and the integration 

of applications into existing solutions are called Platform-as-a-Service (PaaS) 

model (Repschläger et al., 2010). Such platforms foster interactive knowledge 

transfer between developers by providing knowledge management tools. These 

Cloud-based-BMs may offer online capable and customized applications that are 

provided via the cloud. This refers to the Software-as-a-Service (SaaS) BMs 

(Bhardwaj et al., 2010).  

 When it comes to the customer interface of Cloud-based BMs, literature 

differentiates between IaaS, PaaS, and SaaS models. IaaS offers its value primarily 

to start-ups and educational institutions, which both typically suffer from shortage 

of capital. PaaS and SaaS BMs both address independent software vendors as well 

as small and medium-sized enterprises.  

 Value configuration and core competencies highly depend on the offered 

value proposition. Especially companies that are operating an IaaS or PaaS BM 

mainly have to develop and provide cloud services and applications and ensure the 

security of the service as well as the underlying data, service availability, and 

service reliability (Weber, 2014). The SaaS BM require the creation of applications 

that are compatible with most other systems and programs, and the establishment 

of a suitable partner network as key activities.  

 The core competencies required to perform the value configuration are 

similarly diverse. IaaS models need appropriate IT resources, such as processing 

power enabling the operation of required applications, and a fast and reliable 

internet connection. PaaS models depend on the availability of a software 

infrastructure to be able to provide a platform. The skills in terms of those platform 

development are another core competency. That companies that are operating with 

SaaS Business models need highly skilled service employees. In the case of an IaaS 



model, it serves as the basis of synergies due to economies of scale. The partner 

network complements the infrastructure, furthermore, the partner network serves 

not for cost reduction but for risk reduction with regard to PaaS BMs. That also 

applies for SaaS models, which additionally draw from shared usage of resources 

in terms of customer acquisition. The result of this is an extended pool of potential 

customers.  

 Regarding the financial aspects of Cloud-based BMs, IaaS providers can 

realize reduced costs due to the aforementioned economies of scale. By using a 

SaaS, BM you have to consider initial costs for installation and services. The 

revenue model, a pay-per-use model characterizes the IaaS models, for example 

the customer only pays for utilized resources or time. In terms of the PaaS BM, 

providers generate revenues by both subscription fees and transaction-based 

income models. Sales channel focused platforms, advertisements are another 

suitable way to generate revenues. It service like bandwidth, CPU computation 

time, and data storage serve as another income source. SaaS models, revenues are 

generated by usage-based fees, which consider the real resource consumption.  

Illustration of the Could-based BM (BMC) 

Partner 

network 

Value 

configuration 

Value 

proposition 
Relationships 

Target 

customers 

- Risk 

reduction 

- Synergies 

due to 

economie

s of scale 

- Shared 

usage of 

resources 

- Development 

of cloud 

services and 

applications  

- Establishment 

of partner 

network 

- Processing 

power 

- Data storage 

- Virtualization 

of the 

operating 

system 

- Development

-oriented 

platforms 

- Integration of 

applications 

- Applications 

- Communit

y networks 

- Forums 

- Educational 

institutions  

- Startups 

- Independen

t software 

vendors  

- Small and 

medium-

sized 

enterprises 

Core 

competencies 

Distribution 

channels 

- IT resources 

- Software 

infrastructur

e 

- Knowhow 

- On 

demand 

Cost structure Revenue model 

- Cost reduction 

- Initial costs for installation 

- Service costs 

- Pay-per-use 

- Subscription fees 

- Advertisement 

Table 6: Cloud-based BM 

  



4.5.4. Service-oriented Business Models 

This type of business models offers utilization, analysis, and aggregation of 

data (Bulger et al., 2014). An example here is the medical environment, a platform 

can help doctors to access patients’ medical records, therapies, and prescriptions in 

real-time. It also offers data mining and analysis solutions. The value proposition 

is offered to a mass market on demand through infrastructures and platforms, which 

are established by Cloud-based BMs, as well as the own company’s website. 

Service-oriented BMs usually provide a self-service interface and automated 

services to customers.  

 For the value configuration, the maintenance and further development of 

platforms, infrastructures, and applications are the most important activities. The 

platforms and the required infrastructure represent crucial resources, they include 

methods of data analysis, communities generating data, as well as data themselves. 

Also, employees are capable of handling big data and data analysis that are crucial. 

In the partner networks, the community plays a crucial role. To gather the required 

data, crowd-sourced information is necessary, those can be ratings of local 

enterprises or health information of patients (Muhtaroglu et al., 2013). 

Furthermore, infrastructure and platform developing companies are important 

partners.  

 Service-oriented BMs associates with initial costs for establishing facilities 

like datacenters. Most of the costs are of variable nature since costs for required 

infrastructure correlate with the amount of data to be gathered and analyzed. The 

revenue model identifies the collected data, which can be utilized to offer novel 

services. That is possible with direct monetization, where data is collected by a 

product and directly utilized, or an indirect monetization, where data generate 

novel insights that can be addressed by future offerings (McKinsey Digital, 2015). 

Illustration of the Service-based BM (BMC) 
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Cost structure Revenue model 

- Initial establishment costs 

- Variable instead of fixed costs 

- Collected data 

- Direct and indirect 

monetization of data 

Table 7: Service-based BM 

4.5.5. Process-oriented Business Models 

Those Business models offer the value of representing by process 

optimization resulting in reduced downtimes and increased machines availability 

(Kaufmann, 2015). Many different customers, but also primarily companies in the 

machine and plant engineering industry can benefit from those values. Data 

analyzation by Service-based BMs represent a crucial resource, to optimize 

processes within a company and across company boarders. That is why a platform 

is required to gather these data. Also, 3D printers are not negligible since they 

enable their customers to print spare parts, with this results in reduced downtimes 

due to the eliminated delivery times. The respective companies have both a master 

complex production processes and various production technologies as well as 

possess the associated knowhow.  

 Revenues can be generated by licenses for the interface between the 

machine and plant engineering company and its customer or for technology 

applications (Kaufmann, 2015). In addition to that, higher prices are a possibility 

for rapidly available spare parts since downtimes and therefore sales shortfalls can 

be reduced. For this BM type are no detailed descriptions for all nine Business 

model elements available, so not all statements could be identified in the following 

illustration of the Business Model type.  

Illustration of the Process-based BM (BMC) 
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Cost structure Revenue model 

- Initial establishment costs - Licenses  

- Higher prices possible 

Table 8: Process-based BM  



4.6. “Process” description 
For the implementation of the Business Model components on a real-life company, 

the patterns and components that have been introduced in the chapter parts before 

are going to be used. The process starts with a short introduction of the company 

that is going to be used for this demonstration. Then the current business model 

innovation it uses right now is going to be shown and how it can be improved and 

changed to make more profit with the use of the IIoT Business Model components 

from the resources of the catalog. You are going to see how different patterns can 

be used and combined to improve the business model of the company. Last but not 

least, a visualization of the company’s new business model with the new 

improvements and changes is going to be presented based on the Business Model 

Canvas by Alex Osterwalder and Yves Pigneur.  

 

4.7. IIoT Business Model Framework in real life  
 

Introduction of the Company – Tesla Motors 

Tesla Motors, an automobile manufacturing company that was founded in 

2003 in California and is an example of how a start-up company can revolutionize 

a traditional industry as automotive one. Today, Tesla builds not only all-electric 

vehicles but also infinitely scalable clean energy generation and storage products 

(Tesla, 2018).  

So, the current business model of Tesla is more complicated than a generic 

automotive manufacturing business model.  

 

Core of business model of a generic automotive manufacturing business model 

 

WHO is the customer? WHAT is the solution? 

People and businesses with individual 

transportation needs 

Transportation from A-to-B with 

motorized vehicles 

HOW is value created? WHY is it commercially viable? 

Manufacture of complete transport 

solutions through collaboration with 

various partners  

Distribution of vehicles via third 

parties 

Price per vehicle unit based on custom-

equipped add-on features 

Table 9: Core of BM of generic automotive manufacturing BM 

 

 

 

 



Core of business model of Tesla Motors (BMI, 2017) 

 

WHO is the customer? WHAT is the solution? 

Ecologically aware car drivers 

Homeowners, businesses and utilities 

Stakeholders interested in increasing 

their use of renewable energy 

Clean energy ecosystems 

Sustainable batteries for homes and 

businesses as well as self-driven 

electric cars 

HOW is value created? WHY is it commercially viable? 

Own branch stores 

Network of well-placed charging 

stations 

Close customer relationship to meet 

specific needs 

Sales of sustainable energy units 

When fully operational by 2020, 

Tesla’s Gigafactory will decrease 

battery cost by 30% 

Table 10: Core of BM of Tesla Motors 

Tesla is already working with several innovative business models. The 

company turns industry weakness into strength with Aikido. This is a Japanese 

martial art in which the strength of an attacker is used against him. It allows the 

company to offer something diametrically opposed to the image and mindset of the 

competition. This new value proposition attracts customers who prefer ideas or 

concepts opposed to the mainstream. Tesla also sells its own vehicles, so they don’t 

use intermediary channels to sell their products. The products of Tesla are available 

directly from the manufacturer or service provider. In his way, the company skips 

the retail margin, or any additional costs associated with the intermediates. These 

savings can be forwarded to the customer and a standardized sales experience 

established. Additionally, the close contact can improve customer relationships. 

The company boosts efficiency by being in charge of its value-added processes 

with an integrator. The control of all resources and capabilities in terms of value 

creation lies with the company. Efficiency gains, economies of scope, and lower 

dependencies from suppliers, result in a decrease of costs and can increase the 

stability of the value creation. Furthermore, Tesla is one-stop shopping for electric 

charging needs, at home and on the go. A full-service provider offers services in a 

domain, consolidated via a single point of contact. Special know-how is given to 

the customer to increase his or her efficiency and performance. By becoming a full-

service provider, a company can prevent revenue losses by extending their service 

and adding it to the product. Additionally, close contact with the customer allows 

great insights to customer habits and needs which can be used to improve the 

products and services. And the company makes no secret of their innovation, the 

source code of the software product is not kept proprietary but is freely accessible 

for anyone.  

So, after analyzing the current business model of Tesla Motors, we want to 

find out how the business model can be further improved. To do so, it is possible 

to take advantage and use the business model pattern from the catalog. With those 



the current business model can build a new formation with a combination of the 

right pattern for the business of Tesla.  

How the use of the Performance-based contracting BM pattern works out for 

Tesla 

With this business model pattern, the company can develop a unique 

competitive advantage and provide more opportunities to win new customers. For 

example, if all component suppliers for Tesla’s cars are located at the cross-shaped 

production plant, the company would have a low depth of in-house production. So, 

Tesla’s production concept would allow for efficient integration of suppliers into 

the manufacturing process. While having the production of Tesla’s cars close, a 

greater communication would be allowed, as well as rapid testing and delivery 

without the need for long-term storage on site. The efficient integration allows for 

a shorter production time, lower costs, more efficient collaboration between 

employees and production areas and ultimately leads to higher revenue and profit. 

Also, the customers can profit from the business model pattern, because they only 

have to pay for performance. Within the performance the customer doesn’t have to 

buy products and several services separately, for example he is able to acquire a 

comprehensive service bundle. In the case of Tesla this would be a bundle of 

different services of the interior of their car. This can be special software, such was 

GPS software. With the possibility to deliver the appropriate outcomes the 

customers need; the company is able to achieve a sustainable competitive 

advantage. Furthermore, with the performance-based contracts the company have 

a closer relationship with their customers. So, the service provider is more able to 

optimize and control outcome delivery together with the customers. With greater 

control over the service delivery provides a flexibility in reducing the costs of 

performance while still achieving acceptable outcomes. It allows capacity sharing 

across multiple contracts providing improved resource utilization and therefore the 

cost efficiencies. Also, the circumstance ensures an environment for continuous 

improvements, which may also benefit the customer. It forms the basis for 

satisfying, the customer and enables Tesla to profit from improved customer 

loyalty and long-term revenues.  

 The products of Tesla bring the criteria with, which are needed to 

implement this business model pattern. Because their vehicles can generate a 

prestige value only by acquiring it. So, the products bring the value to the customer 

that can be derived from its use. The costs that come with the products arise with 

the use. Among these costs are expenses for maintenance, repairs or costs for 

consumable material, in this case spares that are already outworn or damaged. And 

with the complexity of the software and technology the cars combine, the 

importance of performance-based contracts is reached that allow their 

implementation for numerous services. Operating and maintenance of complex 

equipment require a high level of specialized technological knowledge. The result 

of that is that customers request services that directly support utilization of such 

complex products.  

 

 

 



How the use of the Pay Per Use BM pattern works out for Tesla 

With this pattern Tesla enables the customers to have a flexibility, so the 

customers only have to pay for their effective usage instead of thinking about 

getting a car. Especially, this kind of luxurious cars that Tesla offers, are not in the 

exactly in the budget of every person. So, this could be a great offer to reach more 

customers. If the company provides this kind of car sharing or renting services, to 

supply more and more people with their cars. Tesla has the independence in define 

in what kind of rates the annual fees of renting the car will be deducted. The cars 

could be rented for a number of minutes, hour or even a day, also they can bill the 

number of miles that have been driven. With that flexibility for the customers the 

business would differ from most of other car-sharing services or businesses. The 

customers can appreciate being that flexible and independent, to have the ability to 

control costs afforded by that service. Also, with the high and complex technology 

that Tesla provide its cars with, the company is right on track with this form of car-

sharing service. For example, with the integrated GPS software Tesla is able to 

check how many miles have already been driven until the customer returns the car. 

A lot of other companies could fail with this kind of business model, because they 

don’t have the software and technologies for that. It is hard to work with the right 

technologies, that are also affordable, but with Tesla the high quality and complex 

technologies are already available, so there is no fear in having too expensive or 

too unreliable technologies to establish a viable business model. To reach as many 

people as possible, the areas where the cars are going to be rented should be in 

selected areas, so the cars should be close to potential customers, for example at 

the airport, train stations, university maybe or just in the center of cities. The cars 

should also be spread across different streets in the surrounding area. And to have 

a clear spot to drop the cars off, there should be fixed and marked areas to do that. 

With the help of a mobile app potential customers can see where available cars are 

located near his position. And because the car rental or sharing services are only 

secondary services of Tesla, there is no risk in causing high volatility in revenues, 

this could be only problematic in companies that only provide a pure pay-per-use 

business. One additional benefit of the business model component is to capture 

new customer segments because of the lower cost of entry and capture market share 

from your different competitors. Furthermore, this new segment of business can 

offer great insights, rapid feedback and implementation of new feature-adds or 

other extra offering on the typical car sharing. New software or features inside the 

car can be tested not only by the customers that are ready to buy a new car or to 

get the software for their Tesla vehicle, it is possible that customers are renting the 

cars in the first place to test everything out and are able to make up their mind with 

more knowledge into the technologies and features.  

 

 

 

 

 

 



How the use of the Add-on BM pattern works out for Tesla 

The add-on pattern is very common in the airline business, but it is also 

useful for the car industry. It is possible to apply it successfully here, because the 

additional feature and extras can sometimes actually improve the contribution 

margin more than the production of the car itself. And because Tesla is a very 

luxury car brand the Add-on business model is very profitable, where it is able to 

offer their customers individually tailored products and thus realize bigger 

margins. Tesla as higher-priced manufacturer is able to position themselves as 

premium brand, with their numerous possibilities they can individualize cars and 

luxury packages, such as software that allows them to better satisfy their 

customers’ wishes. For example, when the customers are configuring their favorite 

Tesla model, they could be able to choose from over hundreds of premium options. 

Different features include everything from whole packages to individual 

accessories. To customize the customers required car the price can easily increase 

by more than 50 per cent over the price of the standard version of the model. The 

possibility to offer cheaper models of cars, Tesla would be able to create entry 

products and provide a wider platform for profitable customization for their 

customers. With the Add-on business model can also the technologies, such as 

special software packages for the cars besides the interiority be purchased. 

Furthermore, it is also possible to widen the range of offerings of features and add-

ons to insurances for the vehicles. The Add-on Model keeps the product fresh and 

relevant, and the best of all, responding to the demands of their client base. New 

features are low risk; Tesla already knows its client’s needs. The customers can 

profit from it, they are excited about being hear and about getting more use out of 

a good product they already know. Tesla has a closer relationship with help of this 

business model component to their consumers. The customers have a better 

connection and feel more advised from the business. Tesla also can use the data 

they collect on customer connectivity usage, behavior and direct customer contact 

for their own marketing purpose.  

  



Visualization of Tesla’s Business model after implementing the components 

described above 

Table 11: Visualization (BMC) of Tesla Motors new BM 
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5. Analysis/Discussion 
In this chapter I will discuss the relevance about why it is important to research the 

concept of industrial IoT business models from an IoT business perspective to 

create the IIoT Business Model Framework. Furthermore, I will argue how the BM 

Framework is sufficient enough to solve and act on the problems that have been 

introduced in the beginning of this thesis. 

 The lack of research on IoT, especially in an industrial context from a 

business and ecosystem perspective have caused some gaps and shortcomings in 

the concept of the industrial IoT business models. The research about business 

models for the IIoT mostly uses traditional business model theory to analyze or 

form an IIoT business model framework. These theories fail to incorporate the 

complexity of the synergies and dynamics of an IIoT ecosystem, which a business 

becomes part of when moving towards an industrial IoT business strategy.  

 

5.1. Relevance of the IIoT BM Framework  
Many researchers and practitioners have predicted that the effect of the IoT on 

businesses and companies will be as disruptive as the Internet itself, so it is not 

hard to realize the impact IoT will have on the business model concept. Another 

important and potential problem in this topic is that the gap in that research 

surrounding the IoT and its business models for businesses, especially businesses 

in the industrial context are slim. The resources you can find lack the capabilities 

and competencies to create an extensive IIoT business model plan. Companies 

need to understand what part they can play in the industrial system, and how to 

plan accordingly, so they do not become obsolete like many other companies did 

when the Internet became mainstream.  

 One very important aspect of the proposed business model is the flexibility 

and inclusion of the IIoT concept from an organizational, industrial and ecosystem 

perspective. The perfect model includes both the traditional business model theory 

components, as well as business ecosystem components and IoT components, and 

can be used to create an extensive plan or overview over what the core of the 

business model should be and where the company’s IoT strategy is heading. The 

strength of the model is furthermore the inclusion of the challenges and barriers 

which are associated with many of the IoT activities and flows.  

 The IIoT BM Framework is a sufficient process to use in those cases, it is 

easy to conduct and includes all business model components that can have an 

important impact for the industrial Internet of Things based companies and 

businesses. The Framework is able to fill the necessary gaps the literature studies 

can’t bring with it, especially further resources on how to find and select the right 

business model components for businesses. It provides the core information that is 

needed to create a new individual and unique business model for all different kinds 

of businesses in the IIoT context. 

  



 

5.2. How the IIoT BM Framework handles the problems formulation 
There are several different problems that companies have to challenge with 

regarding this new IIoT context. To make clear how the IIoT BM Framework work 

out those problems and why it is sufficient for it, I like to introduce the problems 

once again and argue how the Framework can solve those kinds of problems.  

 

“Companies are still missing relevant knowledge on how to improve business 

models for the industrial Internet of Things” 

 

 As already mentioned regarding the Internet of Things, especially the area 

of the industrial Internet of Things got a lot of gaps in their resources. It is hard for 

other companies or other interested parties to find out more about the IIot and most 

of all the business models that come with it. The first problem is mostly regarding 

and important for companies that work in the industrial areas and want to make 

profit with the usage of the new IoT strategies and technologies but that are not 

able to act like a company in the context of IIoT yet. With the support of the IIoT 

BM Framework, they can easily work through the catalog of patterns and different 

business model components to see which of the components are suitable for their 

company. So, they are able to analyze the specified selection of the business model 

components that are feasible for the IIoT. The companies can quickly and without 

further problems combine, adjust and finally implement the newly acquired 

business model innovation to their company to improve their current business 

model and fulfill their business vision.  

Furthermore, in the chapters before, as well as in the chapter of the result, 

by showing how the Framework works based on an already existing company, it is 

demonstrated how the process starts to achieve a new business model innovation. 

In the beginning of the process it is important that the company deals with its 

business model core that they have and what they want to accomplish with their 

new strategy of the business and its innovation. This step is important because a 

lot of companies don’t really face their strengths and objectives before starting with 

the actual work. When the company knows what they aim with their business 

model it is easier to find and define the newly acquired business model. Also, it is 

helpful as in the Tesla example to compare and find the differences of your 

business model’s core to the business model’s core of different companies in the 

same branch of industry. By analyzing the core of the new business model, what 

the new business model should face it is easy for the company to analyze the 

catalog of business model patterns and components to see which of the components 

are suitable for your objectives and how you can re-combine and design the 

different components to create an individual and valuable business model.  

 

“How to keep an already successful company successful?” 

 

 No matter how successful a company or business is, it always has to keep 

on further adapting and changing as the environment and business around it 

changes. Businesses should never stop evolving, otherwise they will stop at some 

point to improve their reputation, and despite its good products and services the 

companies are providing, they will have issues and problems they will face in their 

daily market. This can be perfectly seen from the demonstration in the previous 



chapter. The BM Framework is an efficient way not only to support companies and 

their entrepreneurs, who have just started a business and that are looking for a 

suitable business model for the IIoT, furthermore, it is supporting those who are 

already working in this business and want to improve their strategies and gain an 

additional value. Tesla is already a very respected company that manufactures and 

sells high quality electric cars and provides other valuable services. Tesla’s 

software and technology is already unique and has an amazing recognition value 

in its branch of industry. Nonetheless, even Tesla can be expanded and add new 

functions and services to provide. In the real-life example in the previous chapter, 

you can see how much added value the company is gaining from the new 

improvements in their current business model by taking a look at the Business 

Model Canvas.  

 With the changes that have been made, the customer segments are going to 

improved. Because Tesla is famous for its luxury cars, a large segment of other 

people cannot afford a purchase of such cars. With the changes to add a car-sharing 

service to the company the relationships and target customers are being expanded. 

Furthermore, the value proposition of the company rises through the close 

relationship with the company’s customers. Before the improvement of the current 

business model the cars were untouchable for many people, who didn’t or couldn’t 

buy a car. This is depending on the circumstances, besides the problem of a larger 

budget, there could be the possibility that people just don’t want to buy because of 

living circumstances, e.g. location in the center of the city, so it is not possible for 

them to park their car because they don’t have a garage, or they don’t necessarily 

need to buy a car.  

 The revenue of Tesla is also expanded by using the components of the 

Business Models from the IIoT catalog. Because the cars are not only going to be 

purchased and are going to be rented or shared from people that are no car owners 

the revenue incomes are rising. Further revenue streams are the people that take 

advantage of the additional extras and features that Tesla is going to offer to them. 

With those features Tesla is able to sell its cars with a way higher price than before. 

Also, the customers are going to be decoyed by the extras they can purchase 

additionally to their already purchased cars. With the possibility of inventing new 

software and technologies to provide the already existing customer segment, the 

interest for the customers is persistent. Because the customers are already satisfied 

with their cars they will come back to buy more features that they can integrate to 

improve the performance of their cars. So, with keeping the customers satisfied the 

loyalty will rise and Tesla can keep their customers steady and expand them.  

 

“How to improve a Business Model for the IIoT?” 

 

 Also, companies that are already existing and want to improve their 

business with taking use of the industrial Internet of Things aspects can achieve 

that with help of the IIoT BM Framework. Since the IIoT Business Model 

Framework includes a catalog that has many different business model patterns and 

components that are suitable for the IIoT, it is easy for the company to find 

matching business models to create a new business model for the new business 

innovation. Perhaps then companies are also able to find business components, 

which they are already using just in a different way of interpretation. With that 

companies are able to transform those patterns and adapt them into their new 



business model. Because the key to a successful business model is to create a 

unique and valuable business model that has a recognizable value and stands out 

of the competition. The Business Model Navigator for example, lists a great range 

of different BM patterns, it can be very difficult to read out which patterns can be 

adapted to the IIoT and that can be effective for the business model. In order to 

make several detours, such as the detailed self-research, to analyze suitable 

business models, the framework is useful for quickly finding all valuable patterns 

at a glance. Through the various explanations and clarification of the core values 

and examples in the IIoT BM Framework Catalog, it is easy to find out which 

business model suits your own business and that are customizable for the business 

strategy. It can be helpful to view the business model patterns in a different light 

to realize that some components that haven’t been suitable at first can be adapted 

only in a different way. If you take a look at the examples in the IIoT BM catalog, 

then you can see in comparison to the real-life company demonstration that the 

business model patterns can also be applied differently. Therefore, the 

interpretation and customization is crucial in this step to create a feasible, unique 

and mostly important suitable Business Model.    



6. Conclusions and Future Work 
This thesis presents an analyzed research that leads to a framework for business 

models for the industrial Internet of Things. The research approach used a literature 

study, the creation of an IIoT Business Model Framework and a demonstration of 

it, it has been established how the Framework is useful in for the IIoT to create a 

suitable business model.  

Creating smart factories using the IIoT is a new trend that will undoubtedly 

grow in the coming years. Changes resulting from this phenomenon will contribute 

not only to the growth of manufacturing automation but will also evolve all other 

different areas that are related to the IIoT. The traditional companies will have to 

transition of those companies into the digital market. In order to provide the highest 

value proposition, manufacturers will be forced to redesign their products and 

changing existing business models.  

 After introducing the problem statements and the background about the 

Internet of Things and the industrial Internet of Things, we dived into already 

existing literature, that show how different Frameworks, such as the Business 

Model Canvas and the Business Model Navigator works. The process and their 

core desires have been shown and what they are bringing with them. With the 

analysis of already existing literature, it showed that there is no concept of a 

business model that comprehensively supportive of the company passing on the 

digital market. Therefore, it is recommended to use a combination of different 

existing concepts and patterns for this.  

 With the IIoT Business Model Framework the project contributes by filling 

the literature gap regarding IIoT business models and can serve as starting point of 

future research on IIoT business models. It is the first study that extensively shows 

which business model components are most important and relevant for the IIoT 

context and shows off how they are going to be used. Furthermore, to transfer the 

theoretical method of the IIoT BM Framework Catalog into a real-life scenario, a 

demonstration based on the Tesla Motors company has been implemented and 

carried out the value that the use of the components brings with it. To visualize the 

improvement with the changes through the IIoT Framework, the Business Model 

Canvas has been adapted to show what added value in which building blocks has 

been improved.  

 Because the IoT and IIoT are relatively new phenomenon, and there is room 

for further research in this field. Future research could focus on a more detailed 

version of the Framework to use, so the Framework could be expanded to more 

process-steps or different sections and areas that could be covered as well.  

Furthermore, further research can be done on the IIoT business models, and 

future research could focus on different fields of the IIoT, e.g. health care or many 

more areas. Also, the IIoT business model components can be studied through both 

qualitative and quantitative methods, and the resulting findings of this thesis can 

be compared with existing literature to discover similarities and differences 

between the business models of different kinds of areas in the IoT and IIoT. Further 

research for other possible business model components and patterns can be 

conducted to expand the range of the IIoT BM Framework Catalog. Also, more 

real-life scenarios can be performed to make clearer how the Framework can be 

used in different branch of industries, besides the car manufacturer Tesla. Finally, 

the transition from a traditional business model to a PaaS model warrants further 

research, as the benefits of PaaS are most likely interesting for many companies. 



Research into this field could not only illustrate the benefits and challenges that are 

related to PaaS, but also the steps that are needed for making this transition.  
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