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Summary  
The area of business models for the Internet of Things and how to approach 
modelling them is relatively unexplored. Therefore this study researches how 
others have previously approached the area through a literature analysis. The 
articles showed several different ways of describing business models for IoT, 
some of these where based around old and well known tools such as Business 
model canvas. While other approaches where based on creating entirely new 
models based on modern technology. One of these models is based around 
blockchain technology, the last main approach is to innovate the tool used to 
describe business models in order to be able to manage the change in actors. 
After analysing the different approaches by comparing them to either their 
standard model or seeing what the key part of the model was, it became obvious 
that business models for IoT have certain areas that need to be taken into 
account. These areas are not commonly seen in previous tools used to describe 
business models. One of these areas is increased collaboration as a consequence 
of increased number of participants in the creation of an IoT service or product. 
The other area is increased focus on IT knowledge, partners and therefore also 
increased cost. This is a consequence of the increased amount of technology 
needed. These areas in particular the increased collaboration strongly affects the 
business model and therefore is one of the main reasons for the business model 
innovation in the IoT market.   
Keywords:	  Internet	  of	  Things,	  Business	  models,	  Business	  model	  
innovation.	  
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1   Introduction  
1.1   Background  

Servanet is a Swedish fibreoptic operator that mainly works with expanding the 
broadband network in northern Sweden. Additionally, they sell connections and 
communications within their network while handling all the required 
operational tasks. With the market for network services expanding and the 
Internet of Things becoming a new and quickly growing market, they are 
looking for different approaches to enter this market section.  
 
The Internet of Things or IoT is the next step forward towards a fully connected 
world. IoT consists of connecting everyday objects like trashcans, fridges and 
busses to networks so that they can be remotely controlled and exchange data. 
This allows for live tracking of busses, sensors to notify when a trashcan needs 
to be emptied and even ordering groceries in the fridge door. These are just 
some examples of what the Internet of Things is capable off, (Kawamoto et al., 
2014) however the biggest barrier companies are facing at the moment is the 
required collaboration to create a successful IoT product or service.  
 
The Internet of Things is a complicated market that requires several different 
actors to create a solution or product some of these can be network providers, 
operators and service creators. The reason for this is that no single company has 
the knowledge or network to manage all the required elements of a IoT product. 
(Saarikko et al., 2017) With many actors in the value network the business 
model becomes more intricate and previously used models might not work or 
contain enough information about the different participants.  
 
This leads to another interesting topic that has to be accounted for, business 
model innovation. BMI is a new topic that in recent times has gained increased 
attention. The importance of business model innovation can be seen from real 
world examples for instance Gillette created a model based around cheap razors 
so that they could sell premium blades. Apple innovated the model when 
releasing the Ipod and Itunes reversing Gillette’s model (Gobble and MaryAnne 
M, 2014). It was the perfect model in order to gain a massive hold of the 
market. Customers did not mind paying higher prices for music players when 
the music sold in Itunes was cheap. However researchers are still unsure how to 
generalize and standardize the area. Several sources agree that BMI is a great 
way of increasing profits without having to change visible parts of processes, 
products or services (Girotra and Netessine, 2014). Since these changes often 
contain trade secrets and sensitive information organizations avoid sharing 
strategies. Because of these subtle changes as well as sensitive information 
approaches and innovation methods are not commonly shared and hard to 
recognize from outside the organization. 
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1.2   Purpose  
The purpose of the paper is to investigate what key areas need development and 
innovation in order to create  a successful business model in the IoT market and 
if it is different to already established approaches for business models.  

1.3   Problem  
The questions this paper aims to answer are; 

1)   What are the differences between existing business models and IoT 
business models? 

2)   What are the key areas of a IoT business model?  

1.4   Limitations  
This	  paper	  examines	  business	  model	  in	  IoT	  based	  on	  previous	  research	  
done	  by	  early	  adopters.	  Furthermore	  it	  will	  be	  limited	  to	  examining	  
previous	  methods	  used	  to	  describe	  business	  models	  in	  IoT	  as	  information	  
from	  actors	  already	  in	  the	  IoT	  market	  is	  hard	  to	  come	  by.	  The	  paper	  will	  
not	  try	  to	  come	  up	  with	  a	  best	  approach	  but	  instead	  focus	  on	  what	  the	  
approaches	  and	  strategies	  have	  in	  common	  to	  understand	  what	  the	  key	  
areas	  of	  business	  models	  for	  IoT	  are.	  	  
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2   Theory  
In this chapter important background theory will be described, firstly the paper 
will go through the theory behind the Internet of Things (FNO IoT) and what it 
is. Before examining business models (FNO BM) and what they actually are 
and how companies make use of them. In addition to BMs the theory section 
will go through some theory and strategies for innovation before combining the 
two topics and looking at what business model innovation (FNO BMI) is and 
how there are several different ways to approach it.  

2.1   Internet  of  Things  (IoT)  

The International Telecommunication Union (ITU) defines IoT as “a global 
infrastructure for the information society, enabling advanced services by 
interconnecting physical and virtual things based on existing and evolving 
interoperable information and communication technologies” (The International 
Telecommunication Union, 2012). In simpler terms it means to connect 
everyday physical objects like a fridge to the internet so it can communicate 
with other objects already connected like a cell phone. Another common area of 
IoT is sensors, sensors that deliver information that is not otherwise easily 
obtain this can be utilized in a large variety of ways. Tracking sensors that in 
real time can tell you where a bus is, measurement sensors to tell garbage 
collectors when a bin needs emptying etc. The possibilities for IoT are endless 
and exploration in different areas has just recently started. The different 
opportunities in IoT require different network sizes. For instance weather 
stations in the home can be connected through personal wifi on the other hand 
sensors in busses to track location would require a way larger wireless network 
in order to fulfil their task (Kawamoto et al., 2014). With a large variety of 
possible solutions and endless amounts of data the areas of use are equally 
varied  and span everything from monitoring through sensors to simplifying 
everyday activities by automating them (Metallo et al., 2018). Saarikko et al. 
(2017) mention the need for several organization to collaborate in order to 
gather the required network and knowledge to create a solution or product. 
However a standalone product or solution is usually not enough to satisfy the 
consumer. Home automation such as smart lighting and security usually contain 
a large amount of sensors, in order to manage these sensors a smart home needs 
a hub. This hub needs to be able to communicate with a large variety of sensors 
from different manufacturers further showing how companies need to work 
together. An example of a hub manufacturer is Qivicon who have partnerships 
with more than 20 different IoT product manufacturer (Qivicon, 2018). 

2.2   Business  model  (BM)  
Business models are a core part of e-business and defines how a company aims 
to be successful. Boons et al. (2013) provide a short definition of a BM: 
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The concept of a business model captures the fact that for a firm to be 
successful, it needs to combine several elements into a coherent mix. At a 
minimum, these elements include (i) the value proposition, (ii) the 
configuration of value creation, which includes the way in which the firm links 
to suppliers and customers, and (iii) the revenue model, that is, how costs and 
benefits are divided over economic actors in the system. To better understand 
the role of each element a deeper understanding of value proposition, value 
creation and revenue model is needed.  

Value proposition is the result of how a company and society together balance 
out economic, ecological and social needs. Which in easier terms is what the 
organization is trying to sell or create. This part of the business model is also 
referred to as the what of a business model. The value of these needs are 
determined based on several different factors. For existing products the value 
proposition is dependent on the already existing balance of other actors in the 
producer-consumer system. For new products or services the balance is 
evolving and changing based on the other actors in the system (Boons and 
Lüdeke-Freund, 2013). 

Value creation refers to the tasks, which a company performs in order to 
provide an offer to its customers often also referred to as the how in the model. 
Müller et al. (2018) describe value creation as the tasks a company performs in 
order to provide an offer to its customers. This covers the consumer part of 
value creation but does not mention the supplier. However it is reasonable to 
consider value creation on both sides similar just that the supplier usually 
receives monetary value. Whereas the consumer can receive value in any shape 
or form. So value creation is how an organization plans to create their product 
or service.  

Doyle (2016) describes a revenue model as “a description of how an 
organization proposes to generate, grow and sustain revenues and make a good 
return on investment.” This part of the business model is sometimes also 
referred to as why an organization is delivering the product or service. In other 
words the revenue model is how a company decides to generate profit. This can 
be done in several different ways. One of the most popular revenue models in 
the electronic market (FNO e-market) is the subscription model. This model 
consist of the customer paying to temporarily access the product, one of the 
companies utilizing this model is Netflix. Another revenue model that has seen 
increase use on the e-market is the freemium model, Spotify is a great example 
for this model. In this model the company offers a product or service for free, 
additionally features, functionality or content becomes available by paying for 
the product. These are just some examples of revenue models. There are a large 
variety of other ways to approach revenue models. To describe each part of a 
business model organizations make use of different strategies and models one 
of the more commonly used methods for describing a BM is the Business 
model canvas. 
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2.3   Business  model  canvas  
The Business model canvas was first described by Osterwalder et al. (2010) as a 
shared language for describing, visualizing, assessing and changing business 
models. The canvas is built up from nine building blocks, customer segments, 
value propositions, channels, customer relationships, revenue streams, key 
resources, key activities, key partnerships and cost structure. All of these 
building blocks interact with each other to describe the entire business model of 
a company. A company aims its product or service at one or several customer 
segments, the aim is to solve customer needs with a value proposition. These 
propositions are delivered to the customers using different channels. These 
channels involve communication, distribution and sales. Within each customer 
segment it is important to establish and maintain customer relationships. 
Successful value propositions delivered to customer create a revenue stream. 
There are several difference strategies to create revenue and the best suited 
strategy depends on the product or service offered. Key resources is everything 
that is required to deliver the already mentioned elements through key 
activities. To aid in acquiring resources and performing activities organizations 
need key partnerships, in order to either outsource activities or acquire 
resources that are not easily available to them. The combination of all previous 
building blocks combine into the cost structure.  

 
Fig 1. Business model canvas framework 

2.4   Innovation  and  methods  to  explore  innovation  
Innovation is an important part of any business, most would consider 
innovation to be the creation of something brand new or a radical change in 
approach. However according to (Bessant, n.d.) “most innovation is doing what 
we do a little better”. There are several different ways to approach innovation 
one of the more common approaches used to explore innovation is the 4P 
model.  
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2.4.1   4P  model  

The 4Ps in the model describe different areas an organization can innovate. 
This model is also useful to make sure that every area of innovation has been 
explored (Tidd et al., 2005). 

Product innovation: 

Product innovation consists of changing what an organization provides to the 
world, it can be something small such as a new version of a software program 
all the way to a brand new product the world has never seen before such as 
Virtual reality headsets. 

Innovate the process: 

Innovating the process can be done within the organization or in the customer 
interaction segment. For instance self-checkout grocery shopping innovated the 
process of grocery shopping. Another side to process innovation is the Toyota 
production system and Lean production which both improved the way 
companies look at processes and waste management within processes.  

Position innovation: 

Position innovation is a broad topic that is crucial to marketing of products or 
services. Innovation of position can range from changing the targeted market of 
the product to entering a new and unexplored market segment. For instance 
Nintendo decided to change the gaming console from a toy for kids to fun for 
the entire family with the Wii. What the Wii did differently was make controls 
and gameplay simple and intuitive for any age range without previous 
experience with videogames or game controllers.  This made the Wii into the 
game console for everyone which is a great example of changing targeted 
market. An example of a more radical approach was the creation of low cost 
airlines. This gave customers who could previously not afford plane tickets the 
possibility to fly across the entire world. Low cost airlines proved to be 
something every customer wanted and with the increase in low cost airlines, the 
more expensive airlines had to adjust and reduce their prices to remain 
competitive. This is called disruptive innovation, the innovative position change 
that led to the creation of low cost airlines transformed the entire air travel 
market. 

Paradigm innovation: 

Paradigm innovation means to change or modify the entire approach an 
organization, product or solution. Some of the best examples for this come from 
the world of sports, for instance in ski jumping until the early 1990s it was 
common to jump with the skis parallel to each other. However some athletes 
decided to use a different style, the V-style also called Graf-Boklöv technique. 
This was frowned open at first but has now become the standard way to jump in 
ski-jumping (Maryniak et al., 2009). Paradigm innovation often requires big 
changes within the company however another example of this type of 
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innovation showcase how a company can keep doing what it is doing but just 
package their product differently. Rolls Royce used to be well known for high 
quality and beautiful aero engines, they realized that quality and look of the 
engine was not the most important part for airlines. So instead they market 
themselves as a service company providing power by the hour (Tidd et al., 
2005). This is a lot more attractive to airline companies that are part of a very 
competitive market.  

2.4.2   Blue  ocean  strategy  
The marketing strategy was created by W. Chan Kim and Renée Mauborgne 
who are both professors at INSEAD. The professors argue throughout the book, 
Blue ocean strategy that companies can be successful by creating “blue oceans” 
of unexplored market space instead of competing with established company in 
the existing market referred to as the “red ocean” (Kim and Mauborgne, 2005). 
This approach will usually lead to more radical changes because of the intent to 
be different from other organizations in the same market. In order to explore 
and create blue oceans Kim and Mauborgne created a set of tools and methods. 
Some of the more commonly used are the six paths framework, four actions 
framework and sequence of Blue ocean strategy. Wubben et al. (2012) make 
use of these methods in order to find blue oceans in the fruit and vegetable 
market and end up with a solution they call “Youngfruit”. Some of the strengths 
of the Blue ocean strategy mentioned by Wubben et al. (2012) are thinking 
beyond industry routines in order to reinvent industry life cycles and the 
emphasize on changing both the market structures and the rules of the 
competitive game.  

2.5   Business  model  innovation  (BMI)  

Business model innovation is a relatively new concept that has gained increased 
attention in the last decade. A core problem is that there is no clear agreement 
on what BMI is, as with any type of innovation there is radical innovation and 
minor improvement to the already existing BM. The problem of clearly 
defining and agreeing on what BMI is can be traced back to complications on a 
simpler level. Because even though BMs have been used for an extended period 
of time, there is still not one standard definition. Therefore different 
organizations and users approach and view them differently (Gobble and 
MaryAnne M, 2014). The different approaches lead to a large variety of areas 
BMs can describe and it is possible to innovate in a large number of them 
without needing radical or costly changes. Some examples of areas that can be 
innovated are the value proposition as well as choices around decisions. Such as 
when they are made, who makes the decisions and why they are done (Girotra 
and Netessine, 2014). How organizations decided to approach innovation is also 
an area that has to be explored. For instance previous research done by Foss and 
Saebi (2017) shows that there are at least two different approaches to business 
model innovation, some view BMI as a process, this makes it something an 
organization can actively work on and develop as time goes on. On the other 
hand it can be seen as an outcome, which means certain factors cause BMI for 
instance new technology or emerging markets that have different requirements. 
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Whichever approach is chosen the general idea remains the same but the major 
difference in approach makes it hard to create standard methods for 
approaching BMI. One of the issues with BMI as stated by Chesbrough (2010) 
is the struggle to move away from an already well established model to a new 
business model that might be less profitable at first. This makes it hard for 
upper management to justify spending time and money on BMI. Another factor 
hindering BMI is the fact that the successful business models already in place 
affects the data and information gathered. This means that information 
suggesting a change in business model might not reach management or be a 
part of the decision process (Chesbrough, 2010). 
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3   Method    
3.1   Work  method  

Since business models in IoT is an area that has not yet been fully explored and 
there are no clear methods or strategies for creating BMs in IoT, this paper 
relies on previous studies of business models in IoT. Literature studies of 
relevant articles will be performed in order to find information of how previous 
researchers have come up with different solutions to describe their business 
model for IoT solutions.  
In order to find articles on business model innovation as well as information on 
approaches to create business models for IoT the online university library 
search tool was of great help. Reading through several of the articles showed 
that there are several ways to approach business models for IoT. So a four step 
plan was setup up in order to analyse the different approaches.  
 
1: The first step was deciding on four unique approaches for describing and 
creating IoT business models. 
 
2: They were analysed by applying two innovation methods, the 4P model and 
Blue ocean strategy.  
 
3: Afterwards they were then categorized into the two different ways to look at 
business model innovation defined by Foss and Saebi (2017). 
 
4: After the analysis it was possible to gather the similarities and find the most 
important aspects of business models for the IoT.   
 
Going through the four steps will lead to answering the two problems, What are 
the key areas of a IoT business model? And what are the differences between 
standard business models and IoT business models? The first step will be 
answered in the results section of the paper. The next three steps will be 
examined and answered in the analysis section. 

3.2   Qualitative  Study  
Qualitative study is a term used to describe a large variety of research methods 
that aim to reflect on and understand our society (“Qualitative Research,” 
2010). The difference between qualitative studies and quantitative studies is the 
reliance on numeric data. Qualitative studies are not reliant on numeric data but 
instead focus on descriptions of reality and concepts. Information collection for 
qualitative studies can be done in several different ways, usually organized in 
three different approaches.  
-Interviews 
-Observations 
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-Documents 
 
Qualitative methods are suited for this study because the research area is new 
and built up around a concept. To collect data for the study a literature review 
was chosen, the reason for this was a lack of companies that could provide 
examples of how they approach the problems researched in this paper. The area 
around Sundsvall has just recently started research in the area and specialist that 
could provide relevant interviews where therefore impossible to find.  

3.3   Literature  review  
Literature reviews are often used to collect and analyse earlier research in an 
area in order to see the development of the field as well as what has not been 
examined yet. Literature reviews help see where other researchers have 
struggled, furthermore it shows the findings as well as qualities of previous 
research (Charles Osifo, 2015). In new, relatively unexplored topics literature 
reviews are beneficial since they compile the earlier researcher which helps 
noticing angles that have not previously been explored and what future research 
is required. One of the problems by only using a literature review is the 
limitation when it comes to exploring new areas of a topic. Since the data is 
based on previous research exploring new possibilities becomes difficult.  

3.4   Validity  and  reliability  
Validity is a measurement of how well a study or researcher captures what it is 
supposed to. In the case of this study a literature review in combination with the 
analysis will hopefully capture the desired results. Reliability on the other hand 
means how reliable a research is, this means if the study was reproduced would 
it give the same results again. In the case of literature reviews the results are 
often heavily dependent on the used literature which means that the reliability is 
usually not very high (Golafshani, n.d.).  
In order to get more accurate results from the study it would be beneficial to 
analyse models from the same market segment, however enough data was not 
available to take this approach. Furthermore  because of limited time the 
analysis was only done with regards to two different innovation strategies, if 
different strategies where chosen the outcome could have been different. 
Another weakness of the research is that there were no companies in the area 
available for interviews to test the results and conclusions based upon the 
earlier research. However with the limited resources, time and considering how 
unexplored the area of business models in IoT is the research serves its purpose 
as a general overview of key areas for business models in IoT. 

3.5   Ethical  and  Social  consideration  
Some of the ethical and social implications that arise when looking at business 
models of companies is that certain information about their strategies as well as 
activities might be tied to trade secrets. This problem further increases with 
collaborations between organizations as they might not want to be completely 
open about their activities and strategies with each other, or be under contracts 
not to talk to others about this type of information. Therefore this paper has 
only looked at companies that previously agreed to take part in researcher or 
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studies in order to avoid ethical and social issues than can occur by analysing or 
reverse engineering business models. 
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4   Results  
While reading through and searching for literature in the subject it became 
obvious that the area was new and relatively unexplored. Eventually five 
articles where chosen that made use of four different approaches for describing 
business models in IoT. The following five articles where chosen,  

1.   Prototyping business models for IoT service, (Ju et al., 2016) 
2.   Understanding business models in the Internet of Things industry, 

(Metallo et al., 2018) 
3.   Internet of Things business models, (Hubert and Chan, 2015) 
4.   Business model for drug supply chain base on the Internet of Things, 

(Liu and Jia, 2010) 
5.   The IoT electric business model: Using blockchain technology for the 

Internet of Things, (Zhang and Wen, 2017) 
The selected articles also represented a large variety of markets which was 
beneficial in order to see similarities and get a general overview of key areas 
across markets. During the information gathering process several other articles 
where considered. The articles that did not pass the selection process where 
either lacking in use cases or did not contain a general overview of the approach 
used.  
This chapter will cover the first step from the method chapter, introducing the 
four chosen approaches for describing and creating IoT business models. 

4.1   The  Business  model  canvas  
Ju et al. (2016) come up with a business model framework based on interviews 
with several IoT companies before testing it in three different case studies in 
their article, Prototyping business models for IoT Service. The framework used 
is very similar to that of the Business model canvas, with subcategories that are 
more appropriate for general IoT solutions. 
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Fig 2. Proposed framework to create business models for IoT services 
 
After coming up with the framework the article makes use of a case study to 
test the framework. For the test the authors picked three IoT solutions from 
different sectors to see how the framework adapts based on different areas of 
use. From the manufacturing sector they picked General Electrics, Predix 
Cloud. This is a service that monitors and connects different industrial 
equipment to the internet, with data analytics the service can then proactively 
manage all of the equipment. To represent the information sector the authors 
picked Google Nest a self-learning thermostat. Furthermore google is pushing 
for Nest to become a controller for other Smart-Home products. Finally to 
represent the transportation sector the authors picked Car2Go, a car sharing 
service that makes use of sensors. The sensors are used to measure the cars 
performance as well as usage in order to predict maintenance and optimize 
usage. Throughout the case study the researchers realized what parts are 
essential to an IoT business model as well as defining the needed parts based on 
the Business model canvas before creating the framework  that can be seen 
above in figure 2.  
 
Similar to the previous article Metallo et al. (2018) apply the Business model 
canvas framework in their multiple-case study, Understanding business model 
in the Internet of Things industry, to see how three companies of varying size 
and age adjust to the IoT industry, the companies participating are Intel, Solair 
and Apio. All of these companies provide support and services for other 
organization to improve and implement IoT solutions in their day to day 
business. Because of this they need to provide excellent service as well as the 
most innovate solutions to satisfy their customers wishes and needs. From the 
case study it becomes clear that performance, knowledge and service are some 
of the most important components of the companies BMs. In addition to this a 
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wide variety of revenue streams seem usable, the chosen revenue stream is 
based around what product or service is delivered.  

 
Fig 3. Most critical building blocks for, Intel, Solair, Apio based on the Business model canvas 
 
The research done showcases another way to approach the IoT market, all of 
these companies work as service providers or specialists in the IoT market, 
helping companies who want to make use of IoT within their organization. 
Therefore the key areas although similar have small differences compared to the 
more general areas Ju et al. (2016) researched in their article.  

4.2   Who,  where  and  why  (3W  model)  
In the article, Internet of Things business models written by Hubert and Chan 
(2015), they propose a strategy for describing the business model based on, 
who, where and why (3W model). To make sure the tool could be used in real 
situation the authors tried out the model in a case study on several different IoT 
products and solutions. The example below is the description of a BM for a 
tourist application for a temple in Hong Kong.  
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Fig 4. Example business model for Hong Kong Communications, Real time locations service 
based on a free app 
 
In the model, who describes the different participants in the value network. 
Where, describes sources of value co-creation in the network and the why 
describes how the partners benefit from participating in the network. These 
three simple words describe the model but to clearly explain a business model 
using this approach requires a few more categories as can be seen from the case 
study in figure 4. The addition of what describes the service as well as the 
product delivered to the customer. The service, processing and packaging 
section describes how the value proposition is completed.  
One of the benefits to this approach is showing all participants and their role as 
well as benefits in a simple grid. In addition to proposing a general model to 
describe IoT business models the article gives an overview of the differences 
depending on the target market of the IoT solution or product.   

4.3   E-‐value  model  
Another approach for describing business models was used by Liu and Jia 
(2010) in their article, business model for drug supply chain based on the 
Internet of Things, focuses on value in the BM. This strategy for describing a 
business model is called the E-value model. The tool centres around value 
creation and exchanges between actors in the model, this strategy differs from 
others in that its goal is to get an overview of value in the network instead of 
the typical focus on monetary gain. The E-value methodology is built up around 
a few key terms.  
 
Actor: 
A business model consists of several separate actors, actors can be everything 
from an individual to company. In a successful business model all actors make 
a profit through their value activities.  
 
Market segment: 
Market segments are parts of the market consisting of actors that share similar 
traits.  
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Value activity: 
A value activity is any process performed by an actor that creates or adds value.  
 
Value object: 
Value objects are created or consumed during value activities and can be 
anything from currency, products or services. 
 
Value port: 
Value ports are used by actors to request or provide value objects.  
 
Value interface: 
Value interface is a service offered or requested by a value activity. Each value 
interface has one or more value ports.  
 
Value exchange: 
The value exchange is the exchange of value objects between two value ports 
connected to each other. 
 
The paper provided examples that make it easier to understand how the method 
is structured in practice. One of the examples was centred around a terminal 
equipment provider in the business model for the drug supply chain based on 
the Internet of Things.   
 

 
Fig 5. Example of E-value model showing Terminal equipment providers point of view 
 
The table shows value activities that the actor takes part in and each interface 
and port. This table only shows the activities of the terminal equipment 
provider, every other actor in the business model has a similar table that shows 
the activities and exchanges it participates in. This model gives a clear 



Business	  models	  for	  Internet	  of	  Things	  –	  A	  literature	  review	  on	  similarities	  
and	  key	  areas	  
Felix	  Stussi	   2018-‐‑06-‐‑26	  
	  

17 

overview of the value creation and exchanges the organization participates in. 
In order to fully cover a business model this tool needs to be complimented 
with a revenue model to handle the description of costs as well as profits.   

4.4   Blockchain  model  for  IoT  
Zhang and Wen (2017) Take a more radical approach when innovating business 
models for IoT. In the article The IoT electric business model: Using 
blockchain technology for the Internet of Things, the authors purpose a fully 
automated IoT business model based on blockchain technology. Of course this 
system still allows  for human to human exchanges as well as human to 
machine but the main goal is to automate every exchange and value creation. 
The main benefit of this model is removing a third party or middle man during 
trade and sales.  

 
Fig 6. Example transaction using blockchain technology. A: Step 1, B: Step 2. 
 
The model above in figure 6 from the paper showcases how a transaction can be 
performed without a third party like a bank or real estate agent. In step A the 
seller proves to the buyer that they are the owner of the item being sold in this 
case a car. This is done by sending a random number to the car which the seller 
can then retrieve using their private key. As proof of ownership the seller then 
sends the random number back to the buyer who first created it. The second 
part of the exchange is to agree on a contract. The smart contract will hold the 
currency of the buyer and seller respectively until the agreed upon amount is 
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received then it will send the currency to the buyer and seller. If the amount is 
not met by either side the currency is returned to the original owner. This fully 
automated system relies on the sensors being connected to a unit that can 
handle the smart contract of respective sensor. These units are called 
Distributed autonomous corporations or DACs for short. When implementing 
the model an important part is setting up the rules for the DACs, these rules 
involve prices of sold services as well as buying whatever is needed for the 
sensor and DAC to keep running like electricity.  

4.5   How  IoT  affects  business  models  
Kiel et al. (2017) investigate how the Industrial Internet of Things (FNO IIoT) 
affects business models in the industrial sector through their researcher paper, 
The influence of the Industrial Internet of Things on business models of 
established manufacturing companies. They base the study on the experience of 
76 German manufacturing companies, in addition to this the article proposes a 
framework that shows the interrelationship of different business model 
components. As well as which components are most often affected by IoT 
services and products. The information was gathered by the authors through 
interviews as well as archived company material.   

 
Fig 7. Interrelationships between different components in Industrial IoT business models  
Through the study it became clear that certain changes of business model 
components occurred more often than others. The changes are based around 
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new requirements for the manufacturing company, increasing the need for 
Information Technology (FNO IT) competency as well as partners who can 
provide services for the implementation of IoT services. Furthermore the 
addition of IoT services gives the company new possibilities within the value 
proposition both in terms of products and services, based around the data and 
analytics preformed within the Industrial IoT. The data from the study suggests  
that little will change in the revenue model because of resistance from 
customers. However the employees of the company will change their area of 
work from operating machinery to problem solving if errors occur within the 
IIoT system. Furthermore the production cost of the company will decrease 
while on the other hand IT related costs will increase. This follows the general 
pattern of reduced human machine operation in favour of automation through 
the help of IT solutions in the industrial sector. Müller et al. (2018) describe an 
interesting issue for the industrial sector, the increased cost for IoT machinery 
does not translate into increased income from their products as the customer 
does not see the difference in the product delivered. One of the examples 
brought up explained how a company had spent 2000 Euros on installations on 
each of its machines. However since this was only beneficial for the production 
company the customers were unwilling to pay more to balance the increased 
cost.  
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5   Analysis  
5.1   Analysis  by  applying  two  innovation  methods  4P  model  and  Blue  

ocean  strategy  
In order to understand the different approaches for business models in IoT, 
some of the theory behind innovation will be applied to the four business 
models found in the results chapter. The 4P model as well as the Blue ocean 
strategy show how innovation in smaller areas has the potential for great change 
and success. Throughout the research into practical application of BMs in IoT it 
became clear that every example had innovated some part of the BM similarly 
to the 4P model or Blue ocean strategy.  
 

5.1.1   Business  model  canvas  innovation  using  4P  model  
 
One approach is based around the already commonly used tool Business model 
canvas. The innovation to the well-established tool might be minor since the 
nine main building blocks remain the same however the increased focus on IT 
in the subcategories is clearly visible as shown in the articles written by Ju et al. 
(2016) and Metallo et al. (2018). The shift is excepted as IoT solutions require 
more IT knowledge and resources then other markets. The change can be seen 
as similar to a position innovation from the 4P model.  
Keeping its main structure proves that  the Business model canvas is a great 
tool to organize and identify different elements and key parts of a business 
model. However it is lacking when it comes to show and identify the shared 
processes and collaborations between different actors in a business model. 
Because this is a major part of the IoT other researchers have tried to solve this 
problem in several different ways, Hubert and Chan (2015) try to solve the 
issue using a model based on who, where and why (3W model).  

5.1.2  Who,  Where  and  why  model  innovation  using  4P  model  
This model can be seen as a process innovation from the 4P model because the 
BM integrates every participant in the value network instead of describing the 
BM from only one organizations point of view. The process of the business 
model creation has therefore changed from a self-centred perspective to an 
alliance view where the importance of every actors success is recognized. This 
is a great advantage in IoT because of the amount of organizations participating 
and the collaboration required for success. The simplicity of the model is a 
great advantage since it  requires no information that is sensitive or hard to 
acquire. However the model lacks a more detailed description of how the 
organizations plan to deliver value and the flow of exchanges within network. 
To better understand and describe the value flow of an IoT network Liu and Jia 
(2010) purpose a business model they call the E-value model. 
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5.1.3   E-‐value  model  and  how  it  connects  to  the  4P  model  
The E-value model focuses solely on the value within the business model. 
Depending on who takes the main part of the value activities this model 
changes structure. As with any product or service there will always be an 
organization that retains the main ownership and responsibility to sell the final 
product. Therefore it is useful for an organization to identify how different 
positions in the model affects the responsibilities of the actor eventually finding 
the balance they are looking for. This model requires an understanding and 
knowledge of how the different actors in the IoT network create, exchange and 
acquire value in order to work. Therefore it might not be feasible to use this 
model in cases where participants are not completely open with each other. This 
model is another example of position innovation from the 4P model and how it 
can be transferred to business model innovation. 

5.1.4   Blockchain  technology  model  and  Blue  ocean  Strategy  
The IoT business model suggested by Zhang and Wen (2017) is based on 
blockchain technology. This model is innovative in a different way to the 
others, instead of choosing an area to innovate it applies the Blue ocean strategy 
and thereby finds a completely new and unique way of approaching BMs. In 
this case the idea is to fully automate all transactions and needs for the sensors 
and devices in the IoT network. The implementation of something like this 
would of course be time consuming and costly but should be able to self-sustain 
after the initial cost. One of the down sides to this idea is that transactions 
would be completed based of a set of rules so it would be difficult to sell the 
data for different prices to different people. One of the more positive aspects of 
this model is how little human involvement is needed and therefore reduced 
cost for the company. 
In theory this model only needs two participant a customer and a provider, there 
are however other participants that are not clearly visible in the exchange. 
Network owners and providers can approach their business the same way as 
before because connected devices such as sensors operate based on automated 
protocols setup up by their respective owners. These usually remain passive as 
they only need to set up an agreement once with the organization that wants to 
install a sensor or device.  

5.2   Sorting  into  two  ways  of  looking  at  business  model  innovation  

5.2.1   Business  model  innovation  a  process  or  outcome  
Three of the example business model approaches have innovated either position 
or process in accordance to the 4P model. The models based on the Business 
model canvas and the E-value model both involve position innovation. Foss and 
Saebi (2017) conclusion on different approaches for business model innovation 
can be seen clearly in the two examples. When using Business model canvas as 
a base for an IoT BM the position change becomes an outcome as the needed 
knowledge and key partnerships within Information Technology increases. On 
the other hand the E-value model approaches the position innovation as a 
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process an organization can continuously modify the E-value model until they 
reach the desired position. 
The two other examples, 3W model as well as the IoT business model based on 
blockchain technology innovate processes. The 3W model, who, where, why 
innovates the process of business model creation. This process innovation is 
consistence with the increased need for collaboration within IoT businesses 
models, therefore the models increased focus on different participants and 
showing a general overview of every participant is a great benefit.  
The blockchain technology model innovates the way value is exchanged in the 
network by finding a blue ocean or new way to approach value exchanges. In 
the blockchain model the process innovation is an outcome of the increased 
automation and desire to remove third parties such as brokers from trades. Foss 
and Saebi (2017) conclusion on the two different ways to approach business 
model innovation appears to be fitting as all the models have innovated their 
model using one of the two.  
 
Table 1. Organizing the different business models based on how innovation is approached and 
in what area. 

Innovation method Process Outcome 
Position innovation (4P) E-value model Business model canvas 
Process innovation (4P) 3W model Blockchain technology 

model 
 

5.3   Key  areas  and  similarities  for  business  models  in  IoT  
From the earlier research done it is possible to identify the key areas for IoT 
business models. By examining Ju et al. (2016) and Metallo et al. (2018) 
application of the Business model canvas for IoT companies. It became clear 
that knowledge and partnerships within IT is of increased importance. This shift 
while obvious is key in order for an organization to adjust to the increased need 
for competence in technology. The increased focus on collaboration and each 
actors activities ties into this area as well. The framework used by Hubert and 
Chan (2015) showcases the increased collaboration and number of participants 
in a  complete business model for the IoT marked. The number of participants 
in the business model might seem like a problem at first but with the proper 
adjustments the increased knowledge and expertise within the network can be 
beneficial for all actors. In order for all these organizations to work together it 
might be beneficial for all the participants to enter an alliance. Bouncken and 
Fredrich (2016) research into BM innovation within alliances shows the great 
potential in increasing a organizations financial strengths through enhanced 
value exchanges and creation within the alliance. Furthermore they describe 
how different sizes of companies require different experience with alliances in 
order to capture the value. Similarly the E-value model focuses on the key area 
of value exchanges between actors in the business model. This further stresses 
the importance of collaborations and partnerships in IoT business models. The 
only model deviating from the partnership and collaboration focus is the 
blockchain model. This model instead focuses on automation and reduced 
active human participation. However in order to setup a business model as 
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mentioned by Zhang and Wen (2017) collaborations and partnerships are 
needed in order to address ownership as well as responsibility for the devices 
and the network. 

5.3.1   Collaboration  example,  Smart  Fridge  
The entire foundation of IoT is based around collaborations. A manufacturer of 
devices that in the original purpose is not connected to the internet, needs 
partners with IT experience in order to build the required technology to get the 
device online. An example could for instance be a Smart fridge, a refrigerator 
communicating with a cell phone delivering a shopping list to a phone and 
keeping track of the content in the refrigerator. To list a few participants in this 
example product and business model, there is the manufacturer building the 
fridge as well as the IT partner who adds the electrical hardware needed to 
connect to the internet. In addition to this a software creator would need to 
provide the interface and application for both the fridge and phone, ideally this 
actor would also collaborate with supermarkets in order to have information 
about products in their shop and location. These are some of the participants 
creating the software and hardware needed for the product. Furthermore there 
are the collaborators providing the network for communication between the 
devices. From the example above it is clear that with this many active 
participants delivering a single final product all of them partly own, 
collaboration and open communication are vital for the success of the product 
as well as future development after the initial release. 
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6   Conclusion  
In summary the biggest change to business models for IoT is to find an 
appropriate way too innovate the already existing business model to adjust for 
increased collaboration through shared processes and increased number of 
value exchanges. This shows that IoT similarly to the rest of the highly 
developed world and society is more reliant on partnerships and collaborations 
than ever before. In addition to this the needed knowledge and cost for IT will 
increase for organizations. The different examples of ways to describe business 
models for IoT analysed in this paper are all examples of these two key areas 
receiving increased focus and how the organizations adapt too it.  

The conclusions of this paper shows some of the areas that require increased 
attention for business models in IoT. Applying this to already existing business 
models should make it easier for companies to succeed in the IoT market as 
well as realize that the market requires a different approach in order to succeed 
in comparison to other markets. Mainly because of the increased need for 
collaboration. This result will let future research analyse other areas as well as 
more specific cases from the same industry as business models for IoT become 
more common both in practice and as a research area. For society the 
conclusion shows that the world is truly more connected then before not only 
politicly but also through smaller organization working together in order to 
deliver more advanced products and services. This research paper has focused 
on identifying general key areas for IoT business models as well as seeing how 
the models have been innovated using two innovation strategies. The results of 
the research show that the models even though they are from vastly different 
product markets share some similarities.	   

6.1   What  are  the  differences  between  existing  business  models  and  
IoT  business  models  
The business model for IoT does not really change too much in comparison to 
established business models from different markets, the revenue models stays 
the same and for most companies they can keep the same value proposition 
while adding on some propositions. The main differences can be seen in the 
business model innovation and the exchange and creation of value in the BM. 
The change in value creation and exchanges comes from a greater focus on 
alliances and collaboration.  

6.2   What  are  the  key  areas  of  an  IoT  business  model  
The first key area in IoT business models is the increased need for collaboration 
and partnership. The increased collaboration in addition to the active number of 
participants in a single business model, lead to changes in responsibility as well 
as activities. Even in large IoT networks with several different organizations 
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there will always be an actor with the largest responsibilities as well as control 
of the project. Who this is, will usually depend on what product or service is 
sold and what the purpose is. For instance looking at the previous example, the 
smart fridge, it makes sense that the refrigerator manufacturer takes the bulk of 
the responsibility and sells the final product, because it is still a Refrigerator no 
matter the amount of technology inside or tied to the product. But because the 
product is built up of several smaller products, collaboration and alliances 
become more valuable for all of the participants.   
 
Another key area is the increased need for knowledge in IT, for a lot of 
companies this means increasing the cost as well as personnel working in and 
with IT. This is connected to partnerships as well since the organization can 
choose whether to invest in increasing their own IT knowledge or outsource to 
find the needed competencies. The increased cost in the IT department is 
something companies have to live with if they want to provide or implement 
IoT services, with the cost there will come new possibilities. There are however 
examples of companies in particular in the manufacturing industry that are not 
sure whether the added IoT services are worth the cost or not. Because when 
manufacturing the customer will not pay more for the final product then before 
just because  the expense for the manufacturing company is increased, through 
machinery connected to the internet and sensors that delivery data on for 
instance machine performance. 
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6.3  Future  work  
This paper will be the basis of continued work for ServaNets plan to enter the 
IoT market, the work will be done over the summer as an internship at 
ServaNet. The theoretical background this paper provides will be a great help 
for the practical implementation as well as knowing what is needed from the 
company in order to adjust for IoT. The internship will give further knowledge 
about practical problems when the strategies and approaches for modelling of 
BMs are used. Furthermore since it is yet unknown what IoT service or product 
ServaNet want to create it will be possible to see difference in key areas and 
strategies depending on product and service.  
In addition to the planed future work this paper can serve as a base for future 
research into how business models change when adapted to the IoT market. 
Further research is also required in order to test the accuracy research as well as 
how important the key areas are in practice.  
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