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Abstract      
Nowadays, five key megatrends have an impact on the contemporary environment. They 
can be defined as a shift in global economic power, demographic shifts, accelerating 
urbanization, the rise of technology, and climate change and resource scarcity. One of 
the main characteristics of the megatrend is its ability to shape the world due to its 
macroeconomic and geostrategic nature. Regarding the rise of the technology, the area 
Internet of Things (IoT) has boosted in the last decade. Evolved in 1999 the core 
definition of "Things" has changed as technology developed, the primary goal of making 
a computer sense information without the support of human intervention remains the 
same.  
 
IoT can be defined as a network of entities that are connected through any form of sensor, 
enabling these entities to be located, identified, and even operated upon. Thus, it means 
that almost all electronic devices can send, receive information, and as a result, 
connected to the Internet, and provide particular decisions offering further services or 
action. In this sense, the implementation of such technologies in the business 
environment can lead to significant changes, in the management, marketing, supply 
chain, production and even creating new market segments. 
 
Business models in the IoT environment are the core of this study. In particular, the focus 
is on the analysis of the key market sectors that are more affected by IoT innovations. 
As a result, define the main structural changes in the business modeling process. The 
target of this study is to identify new trends in business models' development in different 
market segments and formulate new approaches or steps in business modeling caused by 
IoT opportunities. The contribution of this study is an endeavor to generalize such trends 
for further implications. Consequently, the study will cover the following questions. 
 
RQ1: What are the main opportunities that have emerged due to IoT development for 
different market segments. 
RQ2: What are the main opportunities in developing business models due to the 
implementation of IoT technologies?  
 
The results of this study concern the determination of the most relevant business models’ 
building blocks in the IoT environment. Proposal of vital elements in the business 
modeling process analyzed through a Galler’s business model triangle. Moreover, this 
paper provides two dimensions regarding IoT value proposition: Things as a Platform 
and Things as a Service.  
Keywords     Internet of Things, Business Models, Innovative Business Models  
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1  INTRODUCTION 

1.1 Background  

Nowadays, five key megatrends have an impact on the contemporary environment. 

They can be defined as a shift in global economic power, demographic shifts, 

accelerating urbanization, the rise of technology, and climate change and resource 

scarcity. One of the main characteristics of the megatrend is its ability to shape the 

world due to its macroeconomic and geostrategic nature (PWC, 2016; Zeev, 2016). 

These megatrends influence contemporary environment: a shift in global economic 

power, demographic shifts, accelerating urbanization, the rise of technology, and 

climate change and resource scarcity (PWC, 2016). Regarding this work, we will go 

through megatrend related to rise of technology. With ongoing development of 

Information Technologies (IT) it is now possible to implement Artificial Intelligence 

not only in products but also in services; organize a shift from GREEN to SMART 

environment and consequently improve already familiar Cloud computing; improve 

wireless intelligence that will be applicable not only to mobile systems but also to 

SMART products. 

Marketing practices are evolving very rapidly too. Such development is happening due 

to changes on macroeconomic and social levels. Changes in economic systems lead 

businesses to operate in new markets. Constant technology development brings 

opportunities to product improvement and creation of new business models. In 1999, 

the new term "Internet of Things" (IoT) was proposed by Kevin Ashton at 

Massachusetts Institute of Technology (MIT) (Chang et al., 2014) by examining 

functions of radio-frequency-identification (RFID) to improve abilities of supply chain 

process (Ng and Wakenshaw, 2017). That gave a start to research related to 

perspectives of IoT world. 

IoT concerns connectivity, remote control and data sharing between both physical and 

digital objects by using individual sensors, microchips, etc. (Gao & Bai, 2013). The 

ability of connectivity between two worlds (digital and physical), carves a way for 

significant changes in market trends, value creation, and product development. From 
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a marketing perspective, there are new opportunities for research areas such as 

consumer experience, dispositions and situations, behaviors and decisions, product 

design, personalization, market segmentation to mention a few (Ng & Wakenshaw, 

2017). Currently, there is limited research and literature considering IoT in a marketing 

perspective, while a significant amount of papers focuses on technological issues 

related to IoT implementation and development. Thus, in this paper, we will provide 

research focused on marketing perspectives. Due to adjustments in the technology 

environment, the revision of existing business models is essential.   

Previous research is merely focused on developing technological aspects of IoT, 

development of innovative business models, leaving marketing development 

considering IoT mostly out of scope. However, more and more companies have started 

investing money in smart-technologies growth (Jones, 2013). In recent academic 

literature there are predictions considering IoT market value that is forecasted to be 

worth $7.1 trillion by 2020 (Wortman & Flüchter, 2015).  

Moreover, we are facing an interesting phenomenon: digital companies start investing 

in non-digital companies. For instance, there was Google’s takeover of Nest 

(thermostat company), SmartThings proposed by Samsung, and development of 

‘health kit’ and ‘home kit’ by Apple (Jones, 2013). In this sense, based on the 

arguments that were mentioned before, we claim that the combination of marketing 

and IoT is relevant for further research.  

1.2 Research objectives and scope  

Business models in the IoT environment are the core of this study. In particular, the 

focus is on the analysis of the key market sectors that are more affected by IoT 

innovations. As a result, there is a need to define main structural changes in the 

business modeling process. The target of this study is to identify new trends in business 

models' development in different market segments and propose new approaches in 

business modeling sturcture caused by IoT opportunities. The contribution of this 

study is an endeavor to generalize such trends for further implications. Consequently, 

the study will cover following questions. 
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RQ1: What are the main opportunities that have emerged due to IoT 

development for different market segments.  

This question is set to define the most important opportunities, both technological and 

business, that become enabled regarding IoT services and production. The analysis 

will mainly cover such market areas as healthcare and pharmacy, smart homes, energy 

and utilities, smart cities, agriculture and transportation and distribution. The review 

of existing literature is used.   

RQ2: What are the main implications in business models development due to the 

implementation of IoT technologies?  

The scope of the study concerns research related to IoT (technological and business 

perspectives) and concepts of business models. Information itself as a new value 

creator is also covered within this study. Case studies regarding different markets are 

analyzed to define the most evident changes in business modeling structure due to IoT 

products and services development.  

1.3 Research process  

This study will be based on two analysis approaches. Firstly, the existing literature 

related to IoT and business models are analyzed, and as a result, critical perspectives 

that require further accomplishment are defined. Secondly, the qualitative analysis of 

secondary data (practical cases) is used. 

The research approach of this study is logically exploratory. The study progresses from 

general theories to particular practical cases. This approach was adopted since the area 

of this study is entirely new (regarding marketing research) and there is limited 

literature considering marketing perspectives in IoT. Moreover, companies are just 

starting implementing IoT services, even though the IoT product development began 

years ago. 

 For the purpose of providing relevant solutions considering business models in IoT 

environment, practical case studies are analyzed. In this study, we collected cases of 
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companies, which have started implementing new business models' approaches. For 

this purpose, case examples from secondary sources are investigated to illustrate new 

business models connected to IoT utilization. Consequently, future trends in each 

business segment are defined and generalized. 

To conduct proper research, this study is based on "T" and "U" foundations (Latham, 

2014). The "T" foundation covers such steps as problem, purpose, and research 

questions and, as a result, description of the conceptual framework. The “U” 

foundation considers literature review, overall approach, data analysis (in this study it 

is secondary data analysis) and conclusion.  
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2 LITERATURE OVERVIEW 

The literature review in this work is composed of several parts. First, in the Internet of 

Things subchapter the general definition of IoT is provided, as well as, exposition of 

technical - as it is critical to describe the general overview of its main components, and 

business - that consequently emerges due to the changes that IoT concerns, 

perspectives are drawn. In Business model subchapter theory of business models is 

examined. Moreover, factors that have led innovative business models to emerge are 

provided. Finally, there is an observation of current trends of IoT business models and 

further perspectives of its innovation. There will be a focus on future trends and 

implementations, especially considering marketing research. To conclude this chapter, 

theoretical synthesis is formed.  

2.1 Internet of things 

In the following subchapter, we will examine the IoT phenomenon starting from 

proposing the key definitions, then viewing IoT in two perspectives, technical (to 

clarify the operational framework of IoT) and business that is related to future 

opportunities for businesses, consumers, and the world, in general. 

2.1.1 General definitions of IoT 

Today, we are facing new dimension of digital abilities. Previously, there was World 

Wide Web (WWW), i.e., Internet of information, then there was a Mobile/Cloud era 

(connecting people), and finally, now there is a shift to the Internet of Things 

(connectivity of everything) (Hoffman & Novak, 2016). 

The pioneer of determination of Internet of things belongs to Kevin Ashton, who 

introduced it at Auto-ID Center, to improve the supply chain process. (Ashton, 2009). 

As the area was expanding, and researchers started analyzing it more thoroughly, there 

were defined two dimensions in term IoT. The first one focuses mainly on a network 

approach ("Internet-oriented") and the second one aims a framework that is based on 

an integration of objects ("Things oriented") (Atzori et al., 2010). However, some other 

researchers are also emphasizing the third dimension, which is focusing on systematic 



10 

approaches considering operational activities with IoT generated products ("Semantics 

oriented") (Mazhelis et al., 2013). Thus, combining these three dimensions, IoT can 

be determined as a "network of entities that are connected through any form of sensor, 

enabling these entities to be located, identified, and even operated upon" (Ng and 

Wakenshaw, 2017). 

The term "things" can be categorized into three main sections. Identifying things, that 

brings identity to an object. Sensing items transform the physical condition of the 

object or its environment to the signal for further proceeding or storage. Moreover, 

finally, embedded-systems things that have direct access to the data gathered by the 

system (Mazhelis et al., 2013). 

Despite the fact that the general research about IoT started years ago, current literature 

is still not rich. The roots of IoT research are in RFID, machine-to-machine (M2M) 

communication, a web of things (WoT) and wireless sensors and actuators networks 

(WSAN) (Mazhelis et al., 2013). Most of the papers are currently focused on technical 

perspective, while there are fewer works related to business perspectives of IoT, and 

even less literature describing attitudes considering IoT in marketing. IoT technologies 

are already implemented in automotive or machinery, home, and consumer electronics 

domains. There is no doubt that further development of IoT will lead to changes in 

such fields as consumer experience, behaviors and decision making, product design, 

personalization to name a few. The current market is in an early stage. Thus, there is a 

need to do more research to expand the knowledge about benefits of IoT in a marketing 

field. 

According to Sundmaeker et al., (2010) the possible connection between physical and 

digital objects will lead to visible benefits. For instance, developed identification 

facilities will enable high-resolution capacity and product management, ability to 

manage lifecycle with a high-level determination, and more dynamic and effective 

communication between enterprises.  Considering the connection between users and 

things, there will be an ability to share with user more specified feedbacks. For 

instance, it can be simple and direct user feedback that relates to bringing more 

entertainment value. Moreover, it can be extensive user feedback, which considers 

advisory functions, and finally, there will be an opportunity to bring mind-changing 
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feedback, which considers monitoring consumer’s behavior and proposing more 

efficient solutions (Fleisch, 2010). 

2.1.2 IoT technical observation 

The development of the Internet started about thirty years ago, after the concept of 

WWW was proposed, and then consequently, the Web 2.0 was defined. It is important 

to mention that the development of IoT has started at the same time. According to 

Uckelmann et al., (2011) technology development of two areas was held parallel rather 

than separately. Combining three dimensions (Internet-oriented, Things oriented and 

Semantics oriented) Tarkoma and Katasonov (2011) determine a more precise 

working definition of IoT. 

- A global network and service infrastructure of variable density and 

connectivity with self-configuring capabilities based on standard and 

interoperable protocols and formats which consists of different things that 

have identities, physical and virtual attributes, and are seamlessly and securely 

integrated into the Internet. 

 Tarkoma and Katasonov (2011) 

It is essential to keep in mind that this network is based on four essential elements: 

hardware (that enables to read the information), data (i.e. information or signals), 

software (that allows interpret information to the customer), and connectivity (that 

enables the whole network run) (Duffy, 2016). Going further Ng and Wakenshaw 

(2017) analyzed IoT through four concepts. Firstly, they examined IoT as liquification 

and density of information resources. They proposed that every physical object has the 

vast number of data that can be transformed into information resources in a world of 

IoT. Secondly, authors analyzed IoT as digital materiality. At this point, they described 

physical materiality that is related to the direct purpose of the object and digital 

materiality considering software that can be rooted in a physical object. Thirdly, Ng 

and Wakenshaw (2017) saw IoT as assemblage or service system. The authors 

proposed an idea of connectivity of things or objects; as a result, it leads to the options 

or functions that can be achieved if the objects were operating separately. Finally, they 
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defined IoT as modules, transactions, and service, which allows a high level of 

interactions and as a result provide a possibility to operate resources more efficiently. 

Previously it was mentioned that to make connected objects work there is a need for 

combining hardware and software. Wortmann and Flüchter (2015) claimed that this 

connectivity is possible in what they called "multilayer stack of IoT technologies." 

They defined three vital elements of IoT technology stack: Thing or device layer 

(where core hardware embedded with IoT components, i.e., various sensors, and as a 

result also integrated with software that enables reasonable functionality), connectivity 

layer (where individual communicate with object via particular protocol), and IoT 

cloud layer (where operates the whole management of IoT connectivity). The last one 

also includes analytics and data management, and thing or device communication and 

control. 

Figure 1. The framework of IoT technology stack (Wortman & Flüchter, 2015) 

Interestingly, the term “Internet” considers connectivity or network. Thus, it is 

important to understand which tools can create it. Firstly, RFID enabling “wireless 

data communication” (Gubbi et al., 2013). Nowadays, it is widely used in supply chain 

process and retail management and can be defined as a specific electronic barcode, 
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that needs no additional power battery as it uses the power of RFID reader. Secondly, 

there is WSAN that includes WSAN hardware (sensor interfaces, with ability to 

process and transfer units, and supply power), WSAN communication stack (transition 

of the "data in single or multi-hop to a base station"), WSAN middleware (combination 

of digital dimension with service-oriented architecture in order to ease an access to 

sensor resources), and secure data aggregation (collecting only efficient data from the 

sensors). Moreover, addressing schemes is a vital element of IoT network, as with a 

vast volume of data it is crucial that each connected object would have a unique 

identification (Gubbi et al., 2013). As a result, such amounts of data require efficient 

storage as well as analytics. Moreover, connectivity is also related to consumers, that 

is why visualization through IoT applications is essential, to enable smooth interaction 

between object and individual. 

However, according to Uckelmann et al., (2011) contemporary products' RFID-

installations can be defined as Intranet of Things or Extranet of Things as it enables 

communication of a limited number of ‘things.' For instance, the above-mentioned 

application of Auto-ID technologies was mainly applied within the company rather 

than across it. Also, it had more closed-loop applications nature. Moreover, authors 

proposed the phases of the development of IoT in a relation of interdependence 

between scalability and pervasiveness. The determined aspects are Intranet of Things, 

Extranet of Things, Internet of things and finally Future Internet of Things and People. 

Concerning IoT research, it can be seen that there is an overlapping of allied fields. In 

other words, IoT is overlapping with Application, Embedded Device, Communication 

Technology, Internet Protocol, Ubiquitous/Pervasive Computing, Intranet or Extranet 

of Things and Internet of People (Uckelmann et al., 2011). 

Another relevant term in IoT relates to the ecosystem approach. IoT ecosystem can be 

defined as connectivity of interacting companies and individuals regarding their socio-

economic environment, where the firms are operating and competing by using 

commonly shared core elements related to the connectivity of physical and digital 

worlds (Talvitie, 2011). Due to such interconnection of two worlds, software, 

hardware and standards can be determined as a core of the IoT ecosystem. The most 

common examples of a core according to Mazhelis et al. (2012) are tagging, sensing, 
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communication technologies, for instance, RFID databases or mediating platforms 

such as Pachube or LogMeln, and supporting systems and services.  

Contemporary IoT literature also focuses on a "platform" approach. Also, this term is 

related consequently to the connectivity between physical objects, the interaction 

between these objects, and as a result, services that they bring (Wortmann & Flüchter, 

2015; Ng & Wakenshaw, 2017). Creating, applying and managing IoT applications, is 

a comprehensive process. Implementing platform approach enables to build and set up 

applications easier. Here the emphasis is on the simplifying access for everyone, in a 

secure manner and, generally, faster and more comfortable. Currently, there is no 

unique IoT platform. However, some types already exist. There is a thing-focused 

platform (Eclipse), a platform that mainly focuses on embedding IT-services to non-

IoT platforms (Xively), and those IoT platforms that are aiming all-in-one approach 

(Wortmann & Flüchter, 2015). 

2.1.3 IoT business perspective 

There are many market opportunities enabled by IoT utilization. For instance, 

according to data from Verizon Report (2016), there are 300 million utility meters, 100 

million streetlights, 1 million vineyard acres, 83,1 millennials in the US, 150 million 

unconnected passenger cars and 75 billion dollars of counterfeit drugs. This data shows 

that there are various market segments where IoT can be successfully implemented. 

However, to gain the maximum benefits and profits, there is a need for collaboration, 

testing, and openness among companies and industries. As a result, such requirements 

will lead to the formation of better cities, more efficient health care, safer 

transportation, expand productivity and make digital world more adaptive and better 

for people in general.   

The opportunity to monitor and maintain objects in the physical world with digital 

tools enables data-driven decision-making in new areas of human activity, and 

facilitates in optimizing the performance of systems and processes and, as a result, 

improves quality of life (McKinsey and Company, 2015). Moreover, the Big data 

make a shift from descriptive analytics (data collection providing information of the 
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past) to predictive (statistics to forecast future trends) and prescriptive (data 

optimization and machine automation) analytics (Verizon, 2016). 

According to Mazhelis et al., (2013) technical and business perspectives of IoT come 

together at several levels. However, business ecosystems are visibly different 

compared to technical ecosystem framework (where the whole logic is based on the 

technology usage and development).  

Table 1. Technical and Business perspectives of IoT (Mazhelis et al., 2013) 

Technical perspective  Business perspective 
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Describing technical perspective, we have already mentioned IoT ecosystems. Thus, 

there is a need to define ecosystems concerning business perspective. Many authors 

align business ecosystems with biological ones (Peltoniemi, 2006; Pagie, 1999). The 

main reason to do so is the fact that firms are operating in the environment which is 

determined by the activities of other expanding (evolving) parties.  Ecosystems are 

utterly vital for companies with strategic operations such as market analysis, brand 

management, and strategic decision-making to mention a few (Dass & Kumar, 2014).  

New network framework that emerges with IoT will lead to a visible stepwise 

transformation of the business. The first trigger point will be an enormous amount of 

information, that will eventually become a vital source for value proposition (Bucherer 

& Uckelmann, 2011). IoT will change the general use and implications of the 

information. For instance, there is a bottle of water that is standing on a desk. The 

information considering this bottle would be location, material, content, and volume. 

Thus, in an analog world, such information can be gathered if we can see the object. 

While in the digital world, the information about an object can be collected remotely 
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(Ng & Wakenshaw, 2017). Therefore, objects that are complemented with IT-based 

digital services will change the current business models as it will lead to a formation 

of new services in general (Wortmann & Flüchter, 2015). 

However, Jones (2013) claims that connecting things only is not enough because 

Machine to Machine (M2M) approach already exists for an extended period. 

Nowadays, the costs of specific tools that can gather the data (sensors, and actuators) 

are relatively cheap, and this has led to utilizing them broadly. Nevertheless, just 

embedding products with such tools is not enough; there is a need to create an 

experience (service) using these smart products. He proposed the mature IoT model 

by focusing on four essential elements: connected products, optimized business, 

transformed business models and effect caused by interconnection.    

2.1.4 Promising markets regarding IoT implementation 

Currently, four key domains are considered promising regarding IoT market: 

Transportation, Healthcare, Smart Home and Smart environment (Gubbi et al., 2013; 

Jones, 2013; Mazhelis et al., 2013). 

Figure 2. IoT network connections – 2014 vs. 2015 % growth (Verizon Report, 2016)  

0%

10%

20%

30%

40%

50%

60%

70%

Heal
th

ca
re

/P
har

m
a

Hom
e m

onito
rin

g

En
erg

y/
Util

iti
es

Sm
ar

t c
iti

es

Agr
icu

ltu
re

Tr
an

sp
ort

at
io

n/D
ist

rib
utio

n

IoT network connections - 2014 vs. 2015 

% growth

IoT network

connections - 2014 vs.

2015 % growth



18 

Considering transport segment Gartner has predicted a visible leap in connected 

vehicles during the next five years. By 2020, there will be ¼ billion connected 

automobiles on the road, with evolving in-vehicle services and automated driving 

capabilities (Gartner, 2015).  There are many Big Data streams from connected cars. 

Data source (connected car data, network data and contextual data), Original 

Equipment Manufacturer (OEM) and dealerships (automobile diagnostics, in-car 

service consumption), Insurance companies (aggregated driving data, incident data), 

Smart cities (real-time traffic flow, incident alert, parking), Advertising 

(customer/passenger demographic data) and other B2B sectors (usage of a vehicle, 

frequency) (Verizon, 2016). Moreover, Mazhelis et al., (2013) provided a division of 

telematics (navigation, remote diagnostics, traffic sign warning, etc.,) and 

infotainment (radio/video-on-demand real-time content, multimedia/Internet services, 

etc.,) services. 

Following the previous idea, there are also new paths of development in transportation 

and logistics. Elon Musk has already proposed the design of the Internet of Vehicles, 

where a car can consume services (repair, software improvement) (Gong, 2016). 

Considering transportation and logistics, IoT would make tracking process more 

accessible. Moreover, the presence of constantly updated traffic information will lead 

to efficiency and productivity of supply chain (Gubbi et al., 2013). 

RFID tags can facilitate improving supply and distribution management. Many 

companies already utilize RFID tags; however, the current opportunities are not vast. 

With IoT abilities, it will become possible to monitor, control and manage products 

through the whole supply chain with a high level of accuracy. Amazon has recently 

launched first IoT convenience stores Amazon Go. The main idea is that the store is 

equipped with various IoT gadgets and tools that provide an opportunity to manage 

this store without cashiers and security personnel. The basis of on-shelf monitoring is 

currently developing for supply and distribution areas adoption (Coldewey, 2018; 

Verizon, 2016) 

Concerning the healthcare sector there is an opportunity to implement telehealth or 

telecare services. Nowadays, smartphones can collect and monitor information 

considering human's body. Thus, with interconnection with health centers, it would be 
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possible for doctors to examine patients outside hospitals, and be more reactive in 

emergency cases. As a result, this will lead to reducing costs of hospitals' inventory. 

As currently there are still issues considering centralization of gathered data into a 

particular cloud (Gubbi et al., 2013), there is an opportunity for companies to develop 

applications that would have access for both doctors and patients to the same data. 

Vishwanath et al., (2012) proposed an idea of m-Health (mobile health) which covers 

patient’s conditions.  

                                                   
Figure 3. Categories of m-Health services (Vishwanath et al., 2012)  

Complementing the idea of m-Health that is shown in Figure 3, GSMA (2012a) 

proposed the e-Health framework with a difference that m-Health is based on a mobile 

telecommunication network, while e-Health operates over the permanent 

communication network. Such mobile services can facilitate to monitor or examine 

patients on distance. For instance, IoT can assist in the area of emergency services by 

enabling resource management and distribution (medicaments, blood, organs, etc.), 

crowd flow monitoring, and collecting real-time data. 

The idea of Connected or Smart home was the primary focus of different researchers 

and practitioners for an extended period. Majority of concepts of smart home can be 

generalized in one proposing an entity of digital gadgets and services with the ability 

to anticipate and respond to the person's life, embedded in a home environment.   

Mazhelis et al., (2013) pointed out critical domains related to connected home that can 

be adjusted with IoT facilities. Connected media and entertainment are possible by 
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making a connection between objects and people. As a result, there is an opportunity 

for consumers not only to manage and store, but also "share the media/entertainment 

content across devices" and other participants of the network. Remote control of home 

systems will become available through home automation. Also, there is possible 

development of home security through "access control and video surveillance 

solutions." Home dimension is utterly intertwined with what we call utilities, as there 

is visible development considering remote metering. Smart objects will upgrade the 

living at home experience for individuals, as well as provide economy for energy, 

water and electricity consumption forecast based on gathered information. Regarding 

utilities, there is already a trend of "smart grid" and "smart metering" (Gubbi et al., 

2013) to achieve more reasonable and efficient resource management. 

Smart environment covers the idea of smart cities (Gubbi et al., 2013) and approaches 

of a smart environment (energy, utilities) in general (Vermesan et al., 2014). From the 

perspective of smart cities, the role of analytics is becoming vital. As we stated before, 

with IoT technologies data becomes more relevant. For instance, municipalities can 

improve their services according to real citizens' requirements. Continuing idea of 

smart transportation services, there is an opportunity to enhance parking services in 

the cities (Verizon, 2016). 

According to Verizon (2016), the implementation of smart solutions in the utility 

market is not only very promising but also utterly efficient, as it will allow to monitor 

data in real-time, raising efficiency and lowering costs. Many countries nowadays are 

aiming at lowering the level of electricity consumption. Some research showed that 

contemporary kitchen equipment utilizes much less energy than ten years ago 

(Karlagen et al., 2008). This means that there is an opportunity for IoT to make home 

equipment more environmentally friendly. 

With the emerging number of IoT sensor and actuator technologies due to the fourth 

industrial revolution, there is an opportunity for companies to utilize new data 

dimensions in various ways.  One of the main focuses here is high-resolution 

management (HRM). Essential dimensions such as space, time and unit of aggregation 

(data) of high-resolution management are shown in the Figure 4. Space considers 

utilizing various IoT sensors and actuator technologies, that help collect data not only 
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within the organization but of the whole value chain. Time relates to the opportunity 

of collecting real-time data with little marginal costs. Data is linked with the 

implementation of sensing technologies that are enlarging richness of data in general 

with lower prices (Weinberger et al., 2016). 

                                              
Figure 4. Dimensions of High-Resolution Management (Fleisch et al., 2006) 

HRM provides access to the most detailed elements of information, and as a result, 

shifts management from macro to micro levels, also enables to measure, plan and 

control more efficiently. Companies can take advantage of HRM in different ways. By 

implementing HRM in the operations of the organization, there is an opportunity to 

reach better efficiency, quality, and flexibility. Moreover, business models that are 

supported by HRM components can aim at joint implementation of HRM (other 

players of the market can also apply HRM). One of the most successful users of HRM 

in their operations is Bosch. The example of its automobile fleet management system 

will be provided in the third section of this paper. Currently, there is a question for the 

further research related to the process of turning custom employees to the High-

Resolution managers. 

According to Fleisch (2010), there are six critical steps to be considered in order to 

succeed in IoT market. In general, producers of physical goods must develop towards 

service providers with all new challenges connected to this role. Another crucial point 

is to understand that industry and Internet cultures are colliding. Companies should 
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aim to work together as the strategic value of developer communities, and business 

ecosystems are enormous.  The development of services and business models are 

tailored to the opportunities that IoT addresses. As a result, there is a strong need of 

running as many experiments as possible. It will be more reasonable to focus on 

straightforward solutions first. Moreover, the firm foundation needs to be developed 

where there will be an opportunity to build multiple platforms. Furthermore, 

concerning privacy and security, it becomes essential dealing with sensitive users data 

and understands who actually owns collected data. 

2.1.5 Intelligent products 

Another promising area of IoT market is product development since objects will have 

the ability to act. Böse and Windt (2007) proposed an idea of "Intelligent Products." 

Authors emphasize the fact that objects in IoT can process information as well as, to 

render and to perform decisions by their own. Following this idea Sanchez Lopez 

(2011) pointed out major capabilities of objects in IoT: a unique identity (in order to 

make connection and interaction more precise), opportunity to sense and store 

information considering their condition, possibility to generate information and make 

it visible to other objects (machines), communication within framework with other 

entities, and the most important, is their ability "to make decisions about themselves 

and their interactions with other objects" (Sanchez Lopez, 2011). Such opportunities 

will lead to creating a network of objects; thus we claim that objects can also have an 

experience. 

Regarding experiences occurred through object-to-object interactions, and there is 

much literature pointing out the object's autonomy (Parasuraman, Sheridan and 

Wickens 2000; Perera et al. 2013). Such autonomy can vary from partial 

independence, where human participation is essential, to independent interactions, as, 

nowadays, objects can analyze the environment and implement proper decisions. 

Furthermore, to prove objects ontology Hoffman and Novak (2016) proposed an idea 

of 3A, i.e., agency, autonomy, and authority. Agency is related to the objects’ ability 

to affect and be affected; autonomy considering the plan that was mentioned before, 

claiming that objects can operate without the human participation and more, interact 

with other entities; authority is related to objects’ ability to generate decision-making. 
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Following this idea, other authors define objects as agentic - through independent actor 

in interaction they are able to learn and adapt their decisions (Leibo et al., 2017), 

communal – collaborative behavior (Gerla et al., 2014) and both i.e. agentic and 

communal (Breazeal et al., 2004).  

Moreover, while analyzing objects experience Hoffman and Novak, (2016) provided 

two experience dimensions: object-extension capacities and object-expansion 

capacities. Object-extension capacities are considering the environment where part 

enables the whole. For instance, Rolling Bot LG can interact with a pet at home, and 

send signals to the human, when it is doing so. Object-expansion capacities are related 

to the environment where the whole enables the part. As an example, the same Rolling 

Bot acts as a facilitator, helping human to communicate with his or her pet in the 

distance (Hoffman and Novak, 2016, p. 40) 

Moreover, there is an apparent correlation between IoT product development and 

Service-Dominant Logic (S-D logic), that was first mentioned by Vargo & Lusch 

(2004a). The core idea of S-D logic concerns that every offer (including products) is a 

service. Moreover, authors pointed out that S-D shift is still in progress due to constant 

information technology evolution (Maglio and Vargo, 2009). Regarding value co-

creation, physical and digital worlds are mediated by technology. IoT enables users to 

collect and manage the data (interact with objects) by various actuators or sensors. 

Tomasetti et al., (2015) claim that a few decades ago there was no such involvement 

of customers in a value co-creation process in different industries. However, nowadays 

there is direct customer involvement in value co-creation, due to technology abilities. 

As a result, there is a substantial opportunity to expand those abilities even more 

regarding IoT. The critical point here is that in IoT world, the service of each object 

will be available due to its ability to keep and share information as with other objects, 

so with individuals. To understand it more clearly, we will draw an example with a 

light bulb. Embedding physical object (light bulb) with IoT stack, allows it to bring 

not only the light (motion sensors can actually control that) but also act as a security 

service. In the emergency case, such light bulb would send a signal to a security 

company, as well as a notification that will appear on a smartphone.    
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Moreover, IoT technology stack that was mentioned in part 2.1.1 requires platform 

approach. Currently, there is already phenomenon called platform as a service (PaaS). 

The core element in PaaS is cloud-computing infrastructure which facilitates dynamic 

development and management of applications (Joshi, 2014). The critical point is that 

consumer does not control such cloud infrastructure, but, can control it through 

applications and settings. This way, it leads to the arriving of new areas considering 

IoT market. Moreover, PaaS can diminish operational costs of business and boost 

productivity. 

Previously, we stated that information would have the vital part of the value 

proposition. Moody and Walsh (2002) proposed "laws of information," further 

Bucherer and Uckelmann, (2011) found approaches from these laws that are applicable 

in value creation in IoT. The first law concerns ability to share information, more 

important without loss of its value. Connectivity that would be possible in IoT would, 

consequently, ease sharing as well as distribution among products and consumers. The 

second law claims that value of information strongly depends on its use. There is a 

need to integrate IoT to already existing information as well as implement new tools 

that will help to analyze and facilitate the decision-making process. Considering the 

monetary value of information, the question related to pay-per-use is becoming crucial. 

A third law, defines information as perishable and as a result it is devaluing over the 

time. As one of the focuses of IoT is life-cycle information access (Bucherer & 

Uckelmann, 2011), it would be possible to adjust such correlation. The fourth law 

claimes that the more accurate is information, the more value it has. Ubiquitous 

automatization and digitalization will diminish the loss of accuracy that could be done 

by manual processing of information. The fifth law proposes an idea that "value of 

information increases when combined with other information" (Moody and Walsh, 

2002). New business opportunities are possible due to the linkage between digital and 

physical objects, that consequently large acquisition of information by "third parties 

data aggregators and information service providers" (Bucherer & Uckelmann, 2011). 

Sixth law presents the idea that having more information does not mean that it is 

beneficial. When there is overload and easy access to information, it will lead to loss 

of its value. Also, finally, the seventh law says that all in all, information is not 

depletable. Concerning the use of information, it leads to creating more information. 

Thus, Bucherer and Uckelmann (2011) argue that there is a need to focus on all sources 
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that engage with data generation and processing. Analyzing all above laws, we can say 

that companies cannot benefit straight from the value related to information; thus, IoT 

brings opportunities while operating as an enabling technology. As a result, there is an 

ability to create new value proposition scenarios (Bucherer & Uckelmann, 2011). 

Moreover, there is no doubt, that the information (data) through interactions will be 

available for the industries as well, that is why issues related to privacy are becoming 

more essential. 

2.1.6 Privacy and security 

Despite the fact that there are distinct benefits from IoT data, there are also several 

challenges related to it. Firstly, there are issues considering authentication, as there 

would be a vast amount of non-public things, which is also associated with transferring 

and perceiving the considerable amount of private data. As a result, access to such data 

requires authorization from humans or objects. Thus, to reach a high level of accuracy, 

there is a need to make precise differentiation of objects, individuals, or group of 

objects, people or both enabling access to the data (Isenberg et al., 2011). With a high 

level of interaction in IoT, the question considering privacy is appearing in the current 

literature. Lindqvist and Neumann, (2017) base their suspicion considering privacy on 

the fact that data exchange would be operating in invisible, unnoticeable manner. 

Moreover, Weber (2010) claims that there is a need of further research related to data 

protection in IoT, as the majority of data would hold sensitive information, and current 

approaches need to be checked. Furthermore, many authors suggest to reconsider the 

whole data management strategy (Sanchez Lopez et al., 2011; Isenberg et al., 2011) 

due to the fact that in IoT besides connected things, there are also will be partly 

disconnected objects, which means that eventually such objects still require replication 

connected to the IoT platform. Thus, this leads to some disruption in data 

synchronization.  

Based on Canonical Report (2017) more than 50% of IoT devices are believed to be 

insecure. As a result, two out of the top three worries around the current state of the 

IoT are related to the security standards (67%) and inadequate security (54%) are 

currently on the primary focus. 



26 

Verizon (2016) defined four critical layers of security in IoT dimension, as shown in 

Figure 5. Governance, risk and compliance level involves preparing to manage risk, 

threat management considers protection of the scope, authentication and privacy 

relates to creating the trust to the whole ecosystem and, finally, professional security 

services enables respond to the threats. 

 
Figure 5. Multiple security layers in IoT (Verizon, 2016) 

The supporting statements considering previous can also be found in a Canonical 

Report (2016), where leading offsets of IoT security issues are drawn: managing a 

precise audit before installation of IoT devices; new approach according unique 

passwords as well as permissions setups become utterly essential; the most 

comprehensive task is to be aware of that IoT OS is running from the ground up for 

security (Canonical Report, 2016). 

There is no doubt that IoT will affect almost every part of everyday life as well as 

business perspectives. Due to re-focusing on building blocks in the development of 

business models, there is a need to further research and as a result, improvement of 

current business strategies. Furthermore, there are also new opportunities in an 

economic segment. As many types of research present the idea of monetizing and 

measuring the information. This will probably lead to some modifications of payment 

models. Moreover, with the ability of more efficient monitoring of recourses (water, 

energy, electricity) consumption in IoT, it would be possible to have savings on a 

global level. 
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2.2 Business models in IoT 

2.2.1 General definitions regarding business models  

Every business is based on a particular business model. Initially, the term business 

model was discovered in the last decade of 20th century (Bucherer & Uckelmann, 

2011). It aims at an overview of how the company organizes its business. Each 

business model concerns interactions with customers and partners network, value 

proposition, and as a result revenue streams.  

In general, each business model includes target audience (Who?), value proposition 

(What?), with which tools and by what channels value proposition can be delivered 

(How?), and financial formation and structure (Why?) (Gassmann et al., 2014).  

                         
Figure 6. The archetypical business model (Gassmann et al., 2014) 

Following this idea, Osterwalder et al. (2010) proposed business model canvas. This 

tool helps to map, discuss, design and invent new business models. He set his 

framework on the four critical dimensions: value proposition (what is actually 

delivered to the customer), customer perspective (including customer segments, its 

relationships, and channels for reaching them), infrastructure components (including 

key activities, key resources and key partners), and finance perspective (that 

encompass costs and revenue structure). 
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Figure 7. Business model canvas (Osterlwalder et al., 2010) 

Customer segments can be defined as all people for whom company creates the value 

proposition. For each section, there is a specific value proposition that considers 

products and services, which create value for the customers. The channels consider 

essential touchpoints that can be applied for interacting with customers and, as a result, 

for delivering value to them. Customer relationships describe the level of relationships 

that has been gained with company's customers. The revenue streams show how and 

through which pricing mechanisms business model is catching value. Essential 

resources point out which assets are the most important. Key activities consider the 

performance of which things it is important to focus. Key partners relate to those who 

can help to operate the business.   

Business modeling process can define four key process phases: ideation, preparation, 

evaluation, and scaling. The interconnection of these phases is shown in Figure 8 

below.  

                    
Figure 8. Phases of business modeling (Bilgeri et al., 2015) 
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Moreover, many authors emphasize the importance of the linkage between company's 

business strategy and business model approach (Zott & Amit, 2008; Bucherer & 

Uckelmann, 2011). There is a secure connection between activities of a company with 

other players of a network and the whole business environment. As a result, we can 

say that idea of business models is strongly related to the business ecosystem approach. 

Managing business strategy is one of the most comprehensive parts, especially in 

dynamic and constant developing market areas, for instance, IoT. That is why the 

business model approach requires distinct focus. 

2.2.2 Opportunities in business modeling development due to IoT utilization 

There is no doubt that IoT brings particular opportunities in various areas. However, a 

comprehensive value approach needs to be adapted to fulfill those possibilities. Thus, 

Bilgeri et al., (2015) suggested some IoT-specific requirements considering the 

business-modeling process. Firstly, authors outlined the shift of the scope from the 

company level to the ecosystem level. This shift is required considering the IoT value 

creation process, as it is vital to get a clear view of all key stakeholders and their 

offerings to establish shared values. Another critical task is to support design or 

visualization of complex value streams within the stakeholder network. The new 

approach in analyzing value within the network's key participants is essential to 

determine synergies and dependencies between the IoT nodes. The value proposition 

should be considered for all key stakeholders, preferably in the early phases of business 

model development. Data should be determined as a crucial point within and beyond 

the real opportunity. This is strongly linked with an idea of information value and 

further data monetization. 

Due to digitalization (technological innovations), market changes (increased 

competition) as well as some regulatory changes, there is an impact on the 

development of business model innovations (Bucherer & Uckelmann, 2011). 

Previously mentioned idea of product as a service, that is utterly linked to IoT will also 

have an impact on further development of business models. A survey by Dijkman et 

al., (2015) showed that in IoT business models fundamental building blocks are related 

to the value proposition, customer relationships, and key partners. Concerning value 

proposition, two main streams are needed to be examined. First one is product stream, 
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i.e., procurement as well as the distribution of the product (Bucherer & Uckelmann, 

2011), where are also "convenience, performance, comfort, and possibility of updates" 

– determined as core values (Dijkman et al., 2015). The second stream is related to 

information, which concerns "order processing, supply chain, and product life-cycle 

data sharing" (Bucherer & Uckelmann, 2011). As a result, combining these two 

streams will lead to better visibility and management that is possible through data 

sharing. 

 According to survey Dijkman et al., (2015) in the IoT business models there will be a 

focus on co-creation and communities. The data that will be enabled through IoT 

applications will consequently create personalized density (due to extensive data about 

consumers) (Ng & Wakenshaw, 2017). This idea is also confirmed by Dijkman et al., 

(2015), as they claimed that real-time access to the customer data, as well as from the 

side of customers would bring more context and personalization. However, 

Uckelmann et al., (2011) pointed out that there is a difference between ‘real-time' and 

‘right time.' Authors claimed that real-time access is consequently, related to high 

infrastructure costs. Thus, the understanding of right-time access will provide an 

ability to have access to the data when it is needed. The same case is with ‘right place' 

approach, which also focuses on where the information is actually needed rather than 

any time. As there will be a need to assemblage products with IT-based services, key 

partnerships become a vital building block. It would be quite difficult to survive on the 

market of IoT operating alone. It is utterly crucial to gather information about other 

players in the ecosystem (Dijkman et al., 2015).   

After running research within more than 300 companies, Gassmann et al. (2014) 

proposed 55 common business model frameworks. Further, Fleisch et al., (2015) 

analyzed patterns provided by Gassmann and have chosen 20 that are seen as more 

profitable ones for the IoT market. Moreover, it is possible to define six main features 

that become essential in all 20 patterns: Digital Add-on, Digital Lock-in, Product as a 

Point of Sales, Physical Freemium, Object Self Service, Remote Usage and 

Conditioning Monitoring. 

Digital Add-on component relates to the offering digital services on the after-purchase 

stage of a physical object. For instance, automobile company offers autopilot-parking 
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software for an extra price after the car has been purchased (Porter & Heppelmann, 

2015). Digital Lock-in is linked with already known Razor and Blade approach. 

Regarding IoT scenario, it can be seen that only original elements are suitable for the 

system. This approach is necessary to avoid fake production and to manage guarantees. 

Product as a Point of Sale covers phenomenon where physical objects become 

platforms for digital sales and further services. Example of such components can be 

defined as entering online-shop by clicking on the picture of the product on the 

smartphone (Weinberger et al., 2016). Physical Freemium relates to the scenarios 

where physical objects complemented by free digital services. Examples of such 

approach are physical goods with some trial (or cut) offers of services and premium 

(or expanded set) services can be purchased for an extra charge. Object Self Service 

relates to the opportunity where spare parts can be ordered not by a human but by an 

intelligent system. For instance, the scenario where washing machine can order some 

elements that are about to break (Amazon, 2016). Remote Usage and Condition 

Monitoring links to the ability of smart things analyze and, a result, report real-time 

data considering their condition and environment around them. This will allow 

companies to improve predicting tactics, as the real-time information can facilitate 

solve or be aware of some issues in advance.  

Furthermore, Canonical Report (2017) also identified two types of IoT business 

models that can be captured in a contemporary market.  Things as a platform, providing 

cloud solutions being a part of Platform as a Service approach. There are three possible 

streams of revenue. Revenue from industrial insights, revenue from personal insights, 

and revenue from third parties that are creating various applications for a particular 

company. Things as a service concern distributing IoT services without end-user 

involvement in maintaining hardware. In such scenario can be identified scenarios of 

“support” (related to the Digital Add-on approach that we have mentioned before), 

utilization of IoT goods for context-specific advertising, and services that are enabled 

due to human-to-machine interactions (“pay per warning” approach). Thus, there are 

also ideas supporting the shift from hardware approach to software business model 

approach presented in the Figure 9 below.  
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Figure 9. Specifics of hardware and software business model approach (Canonical 
Report, 2017) 

Taking into account the business modeling process shown in the Figure 8 Bilgeri et 

al., (2015) proposed IoT business model builder with hypothetical tasks for each phase 

of the business modeling process.   

Ideation phase was divided into four steps, starting from a long list of opportunities 

(considering IoT development of the organization) and going further to make this list 

shorter by sketching selected opportunities. Eventually, there should be approximately 

two or three (workable) opportunities. The preparation phase considers four steps. 

Firstly, there is a need to rethink previously selected opportunities from a user 

perspective, then create a map of stakeholders for these opportunities, and as result, 

capture node stakeholders from a selected network and complete general business 

model for them. 

Evaluation phase covers two critical dimensions. Firstly, aggregation of results that 

includes final stakeholder diagram and the final business case for main 

node/stakeholder. Secondly, business model scenario planning including from four to 

eight specific but realistic scenarios that will complement current business model. 

Evaluation risks and possible ROI. Set a plan of actions and ways of developing the 

business model design (Bilgeri et al., 2015). 

Moreover, authors point out the importance of assumption validation, which are 

mostly related to the value proposition, demand and customers' willing to pay, user 

behavior and their needs, market conditions, technical feasibility, technical and 

organizational capabilities, the motivation of network stakeholders and costs (Bilgeri 

et al., 2015) 
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Another question that requires distinct attention is related to when and how 

assumptions can be validated. In order to make the whole approach more 

straightforward Bilgeri et al., (2015) recommend to create particular table, that 

includes: the description of all assumptions, essential approach to validation (how), 

description of potential sources, time required for validation process, checkpoint (to 

define can be such assumption approved or not), the level of clarity (are there any 

questions to be clarified?) and how it influence the business model. 

Coding consumption dimension can also facilitate in understanding and reform 

business models more efficient. Consumption dimensions consider: mode (M) (how 

the customer receive product or service), ownership (O) (customer wants purchase 

solid product\service or just receive rights for usage), operations (O) (customer tends 

to utilize product or service to him/her self or desire to make it done by another party), 

payment (P) (payment arranged one time (for each product and service) or as a 

subscription (Harikrishnan, 2017) 

Consequently, there are various scenarios of consumption dimensions’ performance 

divided to: Mode – Package (1)/ On demand (2), Ownership – Right to own (1)/ Right 

to use (2), Operations – Personal (1)/ Other party (2), Payment – Transaction (1)/ 

Subscription (2). For instance, considering the case with leased cars the framework 

can be determined as M1-O2-O1-P2. However, in the case of the connected smart-

home thermostat, the scenario will be different: M1-O1-O1-P1. Determine what 

exactly particular business can offer based on this scenarios approach – can drive the 

development of business models.    

As we pointed out fundamental building blocks of innovative business models, it is 

possible to draw some potential business model scenarios. Considering information as 

a significant focus of IoT, the first scenario is related to information service providers. 

The central proposition is that probably it would be possible to measure and monetize 

information (Bucherer & Uckelmann, 2011). According to Yang (2014) nowadays 

there is an opportunity within an IoT network to share information in an efficient way 

(with minimal destructions and in real-time). Moreover, in such business model 

scenario, there is a focus more on a product's description (data), as well as on a new 

costs structure that would be based on information acquisition and aggregation. The 
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second approach is related to what was already mentioned before, i.e., product as a 

service. IoT brings many opportunities due to the implementation of sensors to the 

objects. 

                        
Figure 10. PaaS hypothetical business model. Car-rental example (Bucherer & 

Uckelmann, 2011) 

Thus each product can be tracked, and as a result, the whole usage life-cycle can be 

documented. This also leads to the more rapid and efficient maintenance, as there 

would be an ability for the company to monitor the condition of both the product and 

complementary parts (Bucherer & Uckelmann, 2011). Figure 10 shows open business 

model canvas for this scenario.  

As IoT requires a new level of interactions with consumers, there will also be another 

level of consumer involvement considering co-creation process. Bucherer and 

Uckelmann claim that in a contemporary market there are "few interconnections 

between information collection, buying, and product rating." While IoT will provide 

the seamless two-sided way of interactions between end-customers and industries 

(Bucherer & Uckelmann, 2011). This way consumers will have an ability to have 

access to the consistent data, not just to the appearance of physical product/service.   
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Figure 11. End-user involvement hypothetical business model. Supermarket example 

(Bucherer & Uckelmann, 2011) 

Interestingly, that according to the survey by Chang et al., (2014) consumers had 

utterly positive experience related to two-way communication with the product. 

Ju et al., (2016) proposed more general business model canvas regarding IoT services 

that is shown in Figure 12.  

            
Figure 12. Business model canvas for IoT service (Ju et al., 2016) 
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Mazhelis et al., (2013) proposed an idea of a linkage between IoT implementation (in 

different market areas) with Maslow's theory of hierarchy. For instance, home, health 

and safety environments refer to the basic level of human needs of Maslow's hierarchy. 

While automotive and technology development applies to higher levels of such 

hierarchy. Concerning IoT implementation, we can say that its market potential is 

strongly depended on all these business domains. Thus, further, we will provide an 

analysis and future trends of IoT utilization and ideas for business model development 

according to the different market segments that were mentioned in the part 2.1.3 of 

this paper. 

Regarding an idea of smart home, there are already some implementations of IoT 

(UPnP, DLNA). However, these Internet-connected things are limited to physical or 

media related connectivity, due to current imperfections of software matching and 

general standardization. Nevertheless, there is an opportunity to apply IoT connected 

objects and services to manage utilities, maintenance services, and home environment 

(temperature, moisture, etc.). To make such things work, there is a need to embed 

already existing objects with particular sensors or actuators, or even to invent new 

series of new smart products. For instance, currently, there are products related to 

smart home adoption: Google Home (by Google) or Alexa (Amazon). 

Jurvansuu (2011) pointed out "tags, sensors, circuits, and bio-tags are embedded in 

goods, providing information to the consumers and ensuring the quality of the entire 

lifecycle of the goods." There are different ways of IoT utilization in such business 

domain (i.e. smart home environment). Dependence between complexity and 

advancement of a particular smart product/services leads to various ecosystem 

scenarios and business model solutions.  

Considering utilities segment, there is an opportunity to set connected things not only 

to improve the level of condition's awareness but also to start the implementation of 

machine learning to make forecasting for reasonable resource usage. Healthcare smart 

solutions relate mainly to monitoring, assisting patients remotely. All in all, we can 

say that utilization of IoT product and services will raise data sharing as well as usage 

of gadgets (PC, smartphone, tablets, etc.). 
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The idea considering things as a service can be supported by service-based business 

model features proposed by Kindström (2010). In addition to Holler's et al., (2014) 

approach covering: value proposition, revenue mechanism, value chain and target 

market, in Kindström’s model there are two more elements considering value network 

(finding partners that can add value to the new production) and competitive strategy 

(business model's strategy through which firm can compete in the market). 

2.3 Theory synthesis 

Based on a literature review, there are many IoT implementation scenarios, as well as, 

further business model development. The devices will be able to store and analyze data 

for further decision-making process without the need for human participation. 

Different market segments require different smart solutions. Nowadays, companies are 

investing money in technology innovations, especially considering IoT 

product/service development (Jones, 2013).  

Moreover, according to many authors (Bucherer & Uckelmann, 2011; Osterlwalder et 

al., 2010; Doganova & Eyquem-Renault, 2009), business models play the vital role in 

structuring business and managing business strategy. A business model defines how 

the organization operates in the market and the basis of its value creation, delivery, 

and capture. They are evolving as the organizations, and their ecosystems change. The 

analysis of business model and its development requirements can be made with the 

help of a reference framework, for instance, business model canvas. Due to technology 

development, there is already utilization of innovative business models. Thus, the shift 

that becomes enabled due to IoT development and implementation is not science 

fiction anymore.   

Another key point that becomes evident through the literature is that organizing 

connection of smart things is not enough. Currently, it is the main issue of many 

companies. To put in other words, most of them are trying to think how to embed IoT 

technologies into the original products, when there is a need to rethink the whole 

business ecosystem and value proposition to create efficient and profitable IoT product 

or service. 
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Nevertheless, there are some challenges considering privacy and security that is related 

to IoT product and services usage. There is no doubt, that such issues also affect the 

development of business models in every market segment. Thus, further, progress is 

possible considering a combination of cloud computing, artificial intelligence, smart 

grids and IoT, which aims better economic efficiency, productivity, more significant 

privacy and security and profits. 

The further research will be based on analyzing current business models adapted to the 

IoT environment by dividing them to "Things as a service" and "Things as a platform." 

Precisely focusing on how competitive strategy has been adapted as well as other 

elements: value proposition, value chain, the vision of target market/network, and 

revenue mechanism. 
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3 METHODOLOGY 

3.1 Secondary data: benefits and drawbacks 

As outlined in the introduction, to study the future development of the business models 

connected to IoT utilization, decent methods are required. The most efficient approach 

is to analyze cases where companies implemented IoT technologies in their business 

operations and define what the outcomes of such implementation are. As a result, there 

is a need to collect the data from the findings and generalize business-modeling 

approaches for further development.  

In the objectives and scope of this study, we mentioned that there would be an analysis 

of cases regarding four market segments: transportation, smart home, environment, 

healthcare. In order to make findings more representative, there is a need to collect 

various cases within a chosen segment. Thus, secondary data analysis was selected as 

a prior method for this study.  

According to Burns and Bush (2014) there is a number of benefits regarding secondary 

research. Research answers can be gathered from the reasonable sources that have 

done a particular search before. In that sense, it is also easier to compose research 

methodology design based on the existing data. Lower cost, as the secondary data has 

been already collected, as a result, the costs that are required for conducting such 

research are lower compared o the primary data analysis.  

Moreover, Aaker et al. (2011) claim that there are particular requirements regarding 

utilization of secondary data. Firstly, it should be relevant addressing the issue being 

researched. The sources should be credible and not outdated. The secondary data 

should be accurate and affordable (if the access is not free).  

Nevertheless, there are also some disadvantages considering secondary research. 

There is always a particular angle in conducting research. Thus, the collected 

secondary data may reflect ideas that other research is not familiar with. Moreover, 

some terms may have different meanings to different people. The data could suffer 
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from inaccuracy if the primary researcher was biased. Also, there may be problems 

with copyrighting (Burns and Bush, 2014).  

3.2    Case study search and selection  

We aimed to make analysis considering four major markets connected to IoT 

utilization. Thus, various cases in the particular business segment were collected and 

analyzed. The cases were gathered from the credible sources in connection with 

different business sectors. The list of collected cases is shown in the Table 2. 

We started our research using general keywords (“Internet of things”, “business 

models in IoT”, “IoT shifting business models”) and considered articles and other 

sources published in the 2015 – 2018 period. Next, we expanded our keyword search 

to include more specific terms (“IoT in the transportation”, “IoT in the healthcare”, 

“IoT smart home”, “IoT smart environment”). Overall, this process resulted in a set of 

22 sources: 8 articles, 6 corporate websites, 4 case studies, and 4 reports.  

Table 2. Cases collected for the research  

 

The list of sources regarding each case:  

1. Amazon Web Services (AWS)  

a. Corporate Website: Amazon Web Services (AWS). Retrieved from: 

https://aws.amazon.com  
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b. AWS Case Studies. Retrieved from: https://aws.amazon.com/solutions/case-

studies/iot/ 

2. IBM Solutions 

a. Corporate Website: IBM. Retrieved from: https://www.ibm.com/cloud/ 

b. Report: AIG (2016) IoT Case Studies: Companies Leading the Connected 

Economy. Part 2 in a Series. AIG Innovativetech, 3(16): 1 – 26  

3. The Bosch Group 

a. Corporate Website: The Bosch Group Description. Retrieved from: 

https://www.bosch.com/our-company/our-figures/ 

b. The Bosch Group Annual Report. Retrieved from: 

https://www.bosch.com/explore-and-experience/annual-report-2016/ 

c. Article: Preez D., (2016) How Bosch is Becoming an Internet of Things Business. 

Diginomica. Retrieved from: https://diginomica.com/2016/09/14/interview-how-

bosch-is-becoming-an-internet-of-things-business/ 

4. The City of Newport Case Study 

a. AWS Case Studies. Retrieved from: https://aws.amazon.com/ru/solutions/case-

studies/CityofNewport/ 

5. Daimler Car2go Case Study 

a. Report: AIG (2016) IoT Case Studies: Companies Leading the Connected 

Economy. Part 2 in a Series. AIG Innovativetech, 3(16): 1 – 26 

b. Article: Bak-Mikkelsen E., (2016) How the Car2go Experience Is Made Possible 

– Part. Retrieved from: https://blog.car2go.com/de/2016/11/07/how-the-car2go-

experience-is-made-possible-part-2/ 

c. Article: Ju J., Kim M-S., Ahn J-H., (2016) Prototyping Business Model for IoT 

Service. Procedia Computer Science, 91: 882 – 890  

6. CNH Industrial – Smart, Connected Vehicle Case Study 

a. Report: PTC (2015) Internal Transformation for IoT Business Model Reshapes 

Connected Industrial Vehicle. PTC Trasformational Case Study, J6081-CNH-

Industrial-CS-EN-1015  

7. Whirlpool Case Study  

a. IBM Corporate Website. Retrieved from: https://www.ibm.com/blogs/internet-of-

things/whirlpool/ 
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b. Article: Whirlpool appliances to gain smarts from IBM’s Watson. (2016) 

Retrieved from: https://www.smartgridtoday.com/public/Whirlpool-appliances-

to-gain-smarts-from-IBMs-Watson.cfm 

c. Whirlpool Corporate Website. Retrieved from: 

http://www.whirlpoolcorp.com/whirlpool-corporation-ibm-collaborate-on-

cognitive-solutions-for-connected-appliances/  

8. Nest Case Study  

a. Article: Perrin A., (2016) Everything Works With Nest. Now You Can Too! 

Everything Blogs. Retrieved from: https://evrythng.com/evrythng-works-with-

nest-now-you-can-too/  

b. Article: Dawson J., (2017) It’s All Change at Nest Except the Business Model. 

Tech.pinions – Perspective. Insight. Analysis. Retrieved from: 

https://techpinions.com/its-all-change-at-nest-except-the-business-model/51118 

c. Article: Ju J., Kim M-S., Ahn J-H., (2016) Prototyping Business Model for IoT 

Service. Procedia Computer Science, 91: 882 – 890  

9. Under Armour Case Study 

a. AWS Case Studies. Retrieved from: https://aws.amazon.com/ru/solutions/case-

studies/under-armour/  

b. Article: Trites D., (2017) Under Armour Transforms Into World’s Largest Digital 

Fitness Brand. Forbes. Retrieved from: 

https://www.forbes.com/sites/sap/2017/03/15/under-armour-transforms-into-

worlds-largest-digital-fitness-brand/#6333edc331e3  

10. Awarepoint Case Study 

a. Corporate Website. Retrieved from: http://www.awarepoint.com 

b. Report: Zion Report (2018) IoT Healthcare Market by Component (Medical 

Devices, Services, Systems and Software). Zion Market Research. ZMR- 1393: 

160 

11. Chrono Therapeutics Case Study  

a. Corporate Website. Retrieved from: https://chronothera.com  

b. Report: Zion Report (2018) IoT Healthcare Market by Component (Medical 

Devices, Services, Systems and Software). Zion Market Research. ZMR- 1393: 

160 
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4 CURRENT PRACTICES IN THE MARKET 

The fourth chapter, empirical part of the study, which aims to find an answer to the 

research question three by presenting an analysis of the current state of the market with 

connected things. As the research topic relates to entirely new research field, the 

secondary data has been collected and analyzed. 

In this part, we will provide examples not only of the companies that have already 

adapted their business models regarding IoT product and services, but also will show 

cases where companies affected on a particular field or market. 

Currently, there are different scopes of IoT regarding consumer and enterprise points 

of view. In the Figures 13 and 14 are shown an example of companies operating in 

different markets. 

                        
Figure 13. Internet of Things – Consumer perspective (Alstyne and Paul, 2016) 
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Figure 14. Internet of Things – Enterprise perspective (Alstyne and Paul, 2016) 

4.1 Smart Environment  

IoT technologies in terms of  smart environment refers to the development on both 

societal and business levels. There are cases of IoT implementation aiming efficient 

solutions considering crucial environmental problems (water and energy consumption, 

waste management to name a few). Moreover, there are also cases where companies 

improved its business environment by utilizing IoT solutions.  

4.1.1 Smart Business Environment 

4.1.1.1	Amazon	Web	Services		(AWS)	

In 2006 Amazon launched Amazon Web Services (AWS) proposing cloud computing 

services to other businesses. In general, AWS offer services starting from data 

warehousing to specific tools. One of the essential aspects relates to pricing (no upfront 

capital expenses) and quick provision. Thus businesses of all sizes can utilize AWS 

from start-ups to enterprises. Currently, their services operate in 190 countries around 

the world. 
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A description of AWS products is shown in the Table 3 below. Concerning this paper, 

we will focus only on section related to IoT.  

Table 3. Amazon Web Services (AWS) – Products   

 

In general, AWS IoT Core is a controlled cloud platform that enables secure and 

accessible interaction of connected devices. AWS IoT cloud can provide AWS 

services from categories such as computing, analytics, storage, artificial intelligence, 

and database, to create IoT applications that manage connected things.  
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The functions of AWS IoT can be divided into four major sections. Firstly, a role that 

enables connecting and managing devices. Data messages are addressed and received 

by utilizing MQTT (Message Queue Telemetry Transport). As a result, consistent 

communication between devices becomes possible. Regarding secure connection and 

data, AWS system provides two-step authentication as well as end-to-end encryption 

at all phases of connection. Moreover, AWS IoT Core makes it possible to filter, adjust 

and conduct the device data based on particular business's terms and conditions.  AWS 

IoT core captures real-time data related to device conditions; thus such data can be 

analyzed and adjusted at any time, even without to the actual connection to the Internet 

(signal).   

Nowadays, various companies are already using AWS in their businesses, as they bring 

relevant benefits. Developing technical foundation AWS improve the process of data 

analysis, boost revenue and reform business strategy.   

4.1.1.2	IBM	Solutions		

IBM facilitate clients in utilizing new technologies that improve operational 

efficiency, provide their customers' high experience, change business models. 

Moreover, IBM helps clients to see their businesses as a part of IoT ecosystem, rather 

than a company only adapting IoT services and products in their operations. IBM offer 

services considering seven operation areas, that are shown in the Table 4 (Artificial 

Intelligence, Data, Knowledge, Visual, Speech, Language, Empathy).  

Table 4. IBM Watson, Product, and Services.  
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Figure 15. IBM IoT utilization framework (IBM, 2018) 

IBM framework, reflected in the Figure 15, provides IoT services regarding 

Applications, Platform, and Solutions that are operating on IBM Watson computer. 

4.1.1.3	The	Bosch	Group	Case	Study		

Short Introduction: The Bosch Group is a leading global supplier of technology and 

services. The company operating in four business sectors that are reflected in the Table 

5.  

Moreover, the company has businesses that are not included in sectors mentioned 

above: Bosch Healthcare Solutions GmbH, Bosch Software Innovations GmbH, 

Robert Bosch Start-up GmbH and Robert Bosch Venture Capital. The primary goal of 

the company is distributing innovations with and by products and services. 

Main challenges: According to Stefan Farber, Vice President of Engineering at Bosch, 

the company defined the potential of IoT and started huge investments regarding its 

development in The Bosch Group. Moreover, the company considered utilizing agile 

software development. 
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Table 5. Bosch Group business sector (Bosch Annual Report, 2016) 

                    

Main Goals: The company was interested in reforming business strategy and keeping 

the focus on being a service-oriented company. The Bosch Group tends to organize 

connected products' network, rather than produce smart products lines. 

"[…] Suddenly connecting everything up to the Internet and tying customers to new 

services is easy." 

Stefan Farber (Preez, 2016) 

Inspired by this idea CEO of The Bosch Group introduced new strategy plan 

considering every Bosch device has to be Internet-connected. The company focused 

on innovations, as a result, it reached significant growth in different dimensions 

(Figure 16). Moreover, the company aimed to improve knowledge not only regarding 

technology opportunities but about customers too. Aiming IoT driven strategy, the 

company recognized the necessity of focusing more precisely on programming. Prior 

objective concerned to be not only a manufacturer but become "service-delivery 

organization". 
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Offerings: After new strategic goals were proposed, the company has launched number 

of home solutions considering IoT and fleet management structure for cars. By 2016 

The Bosch Group is operating on a global market and has extensive product portfolio. 

The company has various activities linked to new business strategy. In January 2016 

Bosch presented the future of mobility and homes, in February 2016 Bosch launched 

the first generation of sensor-hub products with better essential indexes measurement, 

in March 2016 Bosch launched own cloud for web services.  

                              
Figure 16. Focus on innovations (Bosch, 2018) 

Currently, The Bosch Group has a separate department working for IoT services. IoT 

consulting portfolio is the core dimension of Bosch's IoT services, that includes: IoT 

Business Consulting (defining proper digital strategy and business model), User 

Experience (making product an innovation), Open Source (solutions from joint 

development), Technical Communication (designing user-friendly customer 

experience of the products), IoT Academy (IoT related trainings), IoT Marketing 

(marketing solutions for connected products) and Customer Support (consulting about 

issues considering IoT products' performance). The outcomes of the digital 

transformation are reflected in the Figure 17.  
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Figure 17. Digital Transformation The Bosch Group (Bosch, 2018) 

Furthermore, the company offers various IoT solutions regarding four key business 

sectors. Considering mobility solutions business sector the company has car 

multimedia development providing smart in-car services, making it more adaptive by 

focusing on more distinct communication.  Automotive electronics are focusing on 

predictive maintenance and eBike business unit. Industrial Technology business sector 

contains two areas Drive and Control Technology, and Packaging Technology. The 

first division provides services and products for factory automation, mobile 

machinery, and commercial vehicles. The second division offers packaging services 

for various business segments such as pharmaceutical, food goods including 

confectionery, and some of the beverages industries. Regarding consumer goods area 

Bosch also provides two dimensions. Power Tools with the broad product line, and 

BSH Hausgerâte GmbH providing home appliance. The last division is determined as 

a key regarding IoT consumer market.  

The last Energy and Building Technology business sector is mainly focused on 

Security Systems considering the new era of IoT, and currently, security and privacy 

dimension is a big challenge for all companies targeting at IoT development and 

implications. Thermotechnology is aiming cost and energy efficiency concerning 

utilities operations.  Robert Bosch Smart Home GmbH concerns smart home solutions 

regarding proper software, sensor technology, etc. So finally Bosch Global Service 

Solutions, which were mentioned before describing IoT consulting portfolio. 
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Benefits: By 2017 The Bosch Group achieved the record sales, with considerable 

growth indexes in every business sector (Figure 18). 

        
Figure 18. The Bosch Group Sales end of 2017 (Bosch, 2018) 

Bosch has evolved from the product-manufacturing company to a major market player 

regarding IoT market. Launching own IoT cloud enables to develop connectivity  of 

the offerings (operating on three levels: smart connected devices, software platforms, 

applications and IoT services.) and business, in general. Bosch has established own 

consulting structure regarding IoT services and products supporting various 

businesses’ areas. Crucial partnerships considering IoT Suite with GE and IBM have 

been established.  

Moreover, the company received CES 2016 innovation award by presenting the new 

generation of connected motorcycle services and connected boiler. At the beginning 

of 2017, the company established the center of artificial intelligence aiming the further 

development of image recognition, monitoring, and forecasting services. 

Currently, the vast investments are related to mobility solutions development, one of 

the strategic goals concerns becoming one of the major suppliers in electrified, 

automated and connected driving. IoT development opened doors to particular areas 

of this sector that previously has been closed. 
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4.1.2 Smart Environment 

4.1.2.1	City	of	Newport	Case	Study		

Short introduction: Newport is located between England and Wales. The city has 

already adopted various up to date services and tools to its industry and commerce. 

Moreover, it has out of the box vision and, as a result, always develops its 

infrastructure and services. In such terms, the government started to estimate 

opportunities considering “smart city” adoption. 

Key participants: Besides the official persons from the desk of City of Newport, there 

was also a collaboration of Pinacl Solutions (system integrator) and Davra Networks 

(IoT solution provider). Moreover, all implemented solutions were operating through 

AWS. 

Main challenges: During the planning stage, city and its partners focused on the most 

reasonable aspects that will be the foundation of the smart city. Thus, they wanted to 

utilize IoT sensors in order to collect more precise data about air conditions in the city. 

Secondly, Newport was interested in developing their flood defense system, due to its 

geographical location. The city wanted to implement new technology, as previously 

they used a manual check, and the state of drainage issues became visible only after 

flood appeared. Finally, Newport had the intention to reconsider the waste 

management services aiming cost-efficiency. 

Goals: By utilizing IoT services operating on AWS, the city aimed sufficient cost 

savings, decreased risks, and improves quality of the environment and life, in general. 

Moreover, Newport government was interested in implementing IoT services for a 

long-term use, to achieve cost efficiency of its operation over time. Furthermore, the 

city was not interested in establishing IoT infrastructure, as it was too expensive, as 

well as they wanted to organize easy management of IoT services. 
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"Customer does not want to buy hardware. They want to solve challenges with simple 

solutions." 

   Paul Glynn, chief executive officer Davra Networks  

  (Amazon Case Studies, 2018) 

Implementation: Pinacl and Davra Networks employed AWS using Amazon EC2, 

Amazone Route 53, AWS CloudFormation (cloud computing services), Amazon S3 

(storage services), and AWS IoT, AWS Lambda and AWS Greengrass to organize 

serverless computing and further local handling of software on installed devices. 

Moreover, Davra Networks provided ConnecThing.io solution (available on AWS 

Marketplace) concerning applications that integrates objects to the Internet and convert 

layers of data to business intelligence.  

                    
Figure 19. City of Newport’s environment through AWS. (Amazon Case Studies, 

2018) 

Benefits: Collaboration of Pinacl and Davra Networks enabled a quite rapid 

installation. Using ConnecThing.io via AWS Marketplace platform let Pinacl form 

smart city solution framework, with small investments required from Newport 

government. The overview of the whole operating system is shown in the Figure 19. 

Regarding the problems that had to be solved, this IoT joint infrastructure provided 

real-time and related to air pollution, and control of water levels to define congestion 
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in the drainage system before the flood. Moreover, by embedding waste containers 

with IoT sensors, the city has the ability to collect the data concerning the fullness of 

container, reducing its overservicing. As a result, the city established Newport 

Intelligence Hub, with the ability to store and analyze data to link it with technology 

industry and business sector. This way, it was a starting point in establishing the smart 

environment in the city. 

4.2 IoT in transportation  

4.2.1 Daimler car2go Case Study  

Short introduction: Daimler is the leading producer of premium cars, aiming at fleet 

management and innovative services. Car2go is a project conducted by Daimler 

company focusing on car sharing offers. The project started in 2008, as by this time 

the area of connected cars has evolved in the automotive industry, however, few 

number of companies had their businesses adapted to this new approach. The most 

crucial idea concerns viewing the car as a tool or platform in the IoT. 

Main challenges: With the development of services car2go started to expand to new 

regions, thus the company had to switch their data operations to some external cloud 

platform provider. Moreover, the whole distribution of required data had to be fleet, to 

have the opportunity to be scaled. 

Goals: The company aimed to revolutionize car sharing business sector, making the 

whole system can be adapted to customer needs, by utilizing IoT features in its 

business. The offer to the market involves the application with exclusive customer 

experience regarding car sharing.  

Implementation: Daimler focused on IBM Cloud services, as the company also 

provided additional services besides cloud resources. The in-car electronics was 

improved, and specific sim-cards have been added. Moreover, there was a shift from 

IT operations to DevOps (software development and software operations). As a result, 

features such as application parts, middleware, and basic infrastructure could be 
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determined as a code, which enables further adoption and improvement in a more 

accessible way. 

Moreover, transformation in business model's building blocks become visible. Key 

partners consider outsourcing, in-house analysis, manufacture for maintenance and 

repair. Essential resources address sensors, mobile application analysis software, and 

in-house analyst. Key activities relate to fleet management with sensors and 

transportation platform (city carriage services). Thus the, value proposition determines 

intelligent mobility for customers, flexible city mobility, and on-demand access. 

Benefits: Due to utilization of IBM solutions the company started improving its 

services, and as a result, reached the number of 14 000 connected cars in thirty cities. 

The evolution timeline is shown in the Figure 20. Daimler gets an ability to track each 

car indicators, investigate gathered data to improve efficiency and, finally, provide to 

customers incredible experience by the agile network. The utilization of IoT 

technologies facilitated the company to expand collaborations with other industries 

(e.g.: insurance companies). It became possible by collecting and storing more detailed 

information regarding car2go member. Utilizing cloud servers made it possible to 

retain communication between cars and car2go users. 

Figure 20. Car2go development timeline (Bak-Mikkelsen, 2016) 

4.2.2 CNH Industrial – Smart, Connected Vehicle Case Study  

Short introduction: CNH Industrial is a leading company regarding capital goods 

sector. The company manufactures agricultural and construction equipment, trucks, 
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commercial vehicles, and buses. Moreover CNH Industrial has diverse applications of 

the powertrain. The company was founded in 2012, however, in 2013 it introduced the 

generation of smart and connected automobiles. 

Main challenges: The company recognized the potential of agricultural sector 

regarding IoT, as there are various factors influencing the whole area (weather 

conditions, plant's growth indexes, harvesting process to name a few). Moreover, CNH 

Industrial noticed that customers became willing to pay for services that are a part of 

the integrated-connected agricultural ecosystem, rather than for just smart equipment. 

Primary goals: Provide services and connected products, able to operate as a service 

enhancing customers' abilities or customers' business in general. 

Offerings: All in all, there are three prior IoT services available for CNH Industrial’s 

customers. Monitoring based on diverse and real-time data provides predictive 

maintenance of agriculture machinery embedded with IoT sensors. Control brings 

more efficient customer experience. The company offers "correction signals" that 

enables customers during seeding and harvesting improve accuracy, and as a result, 

diminish waste. Moreover, connected machinery can monitor fields and equipment to 

enhance productivity. CNH Industrial also offers customers’ access to the data that 

creates field's output performance. Furthermore, there is an opportunity to use data in 

terms of agriculture eco-system to track the delivery, by linking transport with this 

eco-system. 

Benefits: From customers' point of view: they can control their fields' performance 

through the relevance of the gathered data. Moreover, visible cost efficiency is 

increased by utilizing predictive maintenance. In general, there is a development of the 

whole agricultural cycle. From CNH Industrial's point of view: company shifted to 

proactive business strategy to have the ability to predict customer's demand to 

minimize operational downtime. Moreover, the company has chosen open data 

architecture approach enabling access to a third-party provider. As a result, such 

approach makes it possible to aggregate data by seed dealers, insurance companies, IT 

providers, agronomist, etc. – that helps improving services based on such data. 
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Business transformation: The company saw the opportunities of the agricultural 

development services. However, CNH Industrial struggled with lack of competency 

by creating and implementing connectivity platform approach. Thus, the company 

outsourced partners, thus, previously it was mentioned "open data architecture". 

Aiming at better customer experience and technology development the company 

organized Precision Solutions & Telematics group. The main focus was on creating 

new technology performance regarding each CNH Industrial's products sectors. By 

shifting to proactive operations model, the company has improved not only the 

customer experience but also enhanced internal supply chain management, providing 

repairing elements, as they needed. Moreover, CNH Industrial aims at further 

development of its business model based on precise available data. 

4.3 Smart Home solutions 

4.3.1 Whirlpool Case Study  

Short introduction: Whirlpool is the most prominent producer of the vital home 

equipment. In 2016 the company started connected-home collaboration strategy with 

IBM. The primary focus was on adoption of IBM Watson's cognitive analytics 

services. 

Main challenges: The company was interested in creating not only smart equipment 

for home, but rather build a robust, responsible platform of connected things. Another 

challenge was related to creating original customer experience based on more 

distinctive data. Moreover, Whirlpool focused on developing their services, being able 

to analyze the vast amount of data to achieve predictive maintenance. 

Goals: The Company aimed to utilize cognitive analytics services to achieve more 

personalized services to consumers. Also, Whirlpool wanted to build a new generation 

of home appliance that will be responsible for more efficient water and energy 

consumption. 

Implementation: By utilizing cognitive analytics mixed with data management and 

security services Whirlpool got more detailed data regarding consumers' connected-
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equipment usage. Moreover, the company improved product management and design 

(as the production of new equipment was based on gathered from customer-things 

interactions), refined supply chain and as a result optimized service delivery. By 

adopting cloud computing services, Whirlpool was able to monitor data more rapidly 

and consequently respond faster and provide a more efficient decision that brings 

benefits to both society and business. 

Moreover, Whirlpool proposed collaboration with Nest thermostats, making it possible 

to control home appliance remotely.  

Whirlpool had potential in adapting the business to IoT reality. The company was 

interested in revision of critical strategic goals. Whirlpool focused on production of 

not only smart things but adapting them to the smart-home ecosystem. Thus, there was 

a need for a relevant partner which could provide not only efficient cloud computing 

services, but will support each business's value creation by utilizing IoT services. The 

company addressed to IBM Watson services, as one of the principal focuses was the 

utilization of cognitive analytics. 

4.3.2 Nest Case Study  

Short introduction: two former Apple engineers Tony Fadel and Matt Rogers 

established Nest in 2010. The company was designing and making electronic, 

programmable, connected to Wi-Fi thermostats. In 2014 Google purchased Nest Labs 

aiming at its further development regarding IoT. Same year Nest buys Dropcam, and 

from this moment the company started development of new smart/connected product 

lines (Figure 21). 
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Figure 21. Nest Product Launch Timelines. (Dawson, 2017) 

Main challenges: The company did not have great opportunities to grow without an 

efficient partner. As the price of the products, due to manufacture and unique 

hardware, were very high for that segment of the market. 

“Nest got tomorrow’s price for the company today”     

 Forbes, Rogowsky (2014)   

Offers: After Google bought Nest the company started new generation thermostat 

production, aiming at development of learning thermostats for the smart-home 

ecosystem. The product is working based on four types of sensors: activity sensor (able 

to sensor environment in a great angle, ability to use Auto Away function if the person 

has left home occasionally), humidity sensor (ability to monitor in-house humidity and 

balance it), temperature sensor (three sensors that monitor and analyze variabilities in 

temperature and as a result customize it), weather aware (Wi-Fi connection enables 

collect weather forecast data in order to develop indoor energy use). Like many other 

companies, Google is interested in creating not the smart products, but enhance smart 

home ecosystem in general. Currently, Nest is able to arrange smart-home 

environment by utilizing Learning Thermostat, Protect smoke detector and Secure 

home monitoring system. Moreover, company's products are able to connect to other 
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connected devices such as smart door locks (Kwikset Kevo) or light bulbs (Philips 

Hue). 

The current business model includes Key partners – In-house development, in-house 

analysis, and device manufacturer for in-house development: 

- Key resources – sensors, mobile application, analysis software, the in-house analyst.  

- Key activities – Thermostat, Partnership with other IoT services, platform "Works 

with Nest" integration.  

- Value proposition – efficient operation, automation, customized schedule. 

                                                                            
Figure 22. Cloud-to-cloud connectivity (Perrin, 2016) 

Benefits: Nest has potential to grow regarding trends in smart home development, 

energy efficiency, automated entertainment and security systems. The company aims 

to make Nest Thermostat the heart of smart home appliance. Nest showed short 

product line. However, it is enhancing the business network by getting partnerships 

with other market giants. By connecting Thermostat with other smart-home utilities, 

using cloud-to-cloud linking approach (Figure 22), customers can get personalized and 

seamless experience. 
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4.4 IoT in healthcare  

There are little findings available considering cases of adoption IoT solutions in the 

medical environment. However, there are various paths where such technologies can 

be implemented as can be seen in the Figure 23.  Nowadays, companies and start-ups 

develop smart devices and platform solutions that can be eventually rooted in the 

healthcare infrastructure. 

 

Figure 23. The Healthcare IoT, Market Map (CBInsights, 2016)  

Further, we will provide the description of two companies providing IoT solutions. 

The first one focuses on clinical efficiency and the second, on consumer/ home 

monitoring. 

4.4.1 Under Armour Case Study  

Short introduction: Under Armour (UA) creates professional footwear, clothing, and 

equipment for athletes all over the world. It is crucial that by athletes company means 

all people who are interested in their health and fitness condition. 
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"You do not have to be an Olympian to be included (in the platform community)" 

Kurt Kendall, VP analytics and data solutions at UA   

(Forbes, 2017) 

One of the goals besides making the high-quality production is to apply innovative 

solutions to their offerings. Thus, the company has own Connected Fitness platform 

including UA Record, MapMyFitness, Endmondo, and MyFitnessPal. This platform 

is working with approximately 180 million users in fitness and health community. 

Participants: in this particular case Under Armour management conducted the whole 

operations by utilizing AWS.  

Main challenges: the ongoing growth of users caused the critical issue of Under 

Armour Connected Fitness platform. Operating via IT hosting provider made the 

platform is less responsive. As a result, the company struggled managing data center 

footprint, instead of improving general business growth. Moreover, another problem 

was related to the lack of flexibility in terms of cyclical support of their applications. 

The company noticed distinction of users' flow concerning season, end of the year and 

other specific conditions. Finally, Under Armour also had a number of problems 

considering two data centers. Thus, if the company was having issues in the core 

center, it consequently brought some outages. 

Goals: Under Armour wanted to implement cloud solutions by AWS in order to set 

unified approach and operations to all company’s platforms. Another goal is to collect 

more relevant and specific data, collected via Connected Fitness platform.  

Implementation: The platform of the company was switched to Amazon EC2 computer 

cloud. To reduce peaks and maintain smooth application performance, company 

utilized Auto Scaling system. This also facilitated to diminish output when it is low 

usage period. The persistent operational performance was achieved by setting up 

Amazon DynamoDB, which provides plain application usage for the users. Utilizing 

Amazon Redshift and Amazon Simple Storage services solved storage issues.  
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Benefits: Utilizing AWS cloud Under Armour achieved more adaptive and responsive 

operations of applications within Connected Fitness platform.  

"Moving to the AWS Cloud has enabled us to optimize all our apps for our global user 

base." 

Jesse Demmel, Vice President of Platform Engineering, Under Armour            

(Amazon Case Studies, 2018)            

Moreover, the company improved responsiveness and availability, which enable 

global users having better experience. One of the goals was considering setting up 

union network by switching all elements of company's platform to AWS. As a result, 

the company can develop new products faster, as cloud management process became 

more efficient and accessible. For instance, in 2017 the company launched Gemini line 

of running shoes and HealthBox fitness structure, both concerning linkage between 

physical and digital worlds. By monitoring real-time data Under Armour also can 

improve their solutions relying on users up to date requirements and needs. 

Furthermore, the company has the opportunity to expand Connected Fitness platform, 

testing and implementing business strategies regarding the global market. 

4.4.2 Awarepoint Case Study  

Short introduction: Awarepoint was established in 2002, and from that time was 

focusing on innovations considering real-time location systems (RTLS). In its 

operations, the company utilizes Bluetooth Low Energy (BLE) and Wi-Fi. 

Considering IoT, Awarepoint provides cloud-based technology, software, and 

operation services as one complete platform. Besides, solutions for healthcare 

segment, the company also works with manufacturing and retail segments. 

Offerings: By utilizing Awarepoint's RTLS medical clinics have the ability to: 

- Track patients and staff to improve safety and boost clinical processes. 
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- Track and manage healthcare assets, facilitating in reducing equipment 

purchase and maintenance costs, and as a result, increase equipment and staff 

utilization.  

- Use mapping services that can help in structuring workflows 

- Use services considering environment monitoring – thermostat functions 

- Implement infection control system 

Benefits: Adopting these services to the healthcare environment can increase patient 

loyalty, rationalize resource utilization, maximize staff working ability and general 

medical quality, collect real-time data and consequently improve strategic planning.  

Partners of the company: Cisco, GE Healthcare, Meditech, Siemens, TeleTracking, 

Verizon, World Wide Technology, Shipcom Healthcare Solution to name a few. 

4.4.3 Chrono Therapeutics Case Study   

Short introduction: Chrono Therapeutics was established in 2004 aiming at the 

transformation of medicine delivery, making it more personalized, and optimized. The 

company uses real-time wireless connections and tailored behavioral assistance.  

Offerings: All in all, there are four critical solutions developed by Chrono 

Therapeutics. Biologically-timed drug delivery considers using electronic adhesive 

patch medication timed to the patient's needs. Compliance measurements are the 

specific sensors and digital reminders, helping the person and his or her caregiver to 

be aware of current state of health condition. Behavioral support relates to personalized 

and predictive digital assistance. Data analytics considers information gathering at 

both patient and population levels to adapt therapy and disclose new ways of treatment. 

Currently, the company develops Phase 2 product related to smoking cessation. 

Nowadays, the development is in the clinical trials stage. Nevertheless, there are 

available prototypes, which consist of digital patch and application to the smartphone. 

Those devices help the person to manage both psychological and biological barriers 

related to smoking. 
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Benefits: Chrono Therapeutics is creating the new generation of medical treatment. 

Besides nicotine addiction handling, the company also make research and 

development regarding opioid cessation, Parkinson's disease, and chronic and acute 

pain. Solutions of the company enhance remote monitoring and treatment in a pro-

active manner. 

 To sum up, IoT product and services regarding healthcare can improve monitoring 

and maintenance, remote operation and control, and location-based services. 

Moreover, implementation of IoT structure in the healthcare environment can boost 

innovation development, enable transparency of the organization and reduce costs. 
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5 DISCUSSION  

5.1 Case Study Summary  

In the previous chapter, case studies in different business sectors have been analyzed. 

As a result, we formed the division of "Things as a platform" and "Things as a service" 

that will be discussed in this chapter. 

As it was stated in the second chapter of this paper more and more companies are 

interested in adopting IoT services and products in their businesses. However, 

companies that focus only on adopting new opportunities in the current business model 

will lose the game. A more relevant approach is based on the idea of total reformation 

of business models and develops new products and services as a part of the IoT 

ecosystem. 

While describing IoT technology perspective, the importance of IoT technology stack 

was pointed out, and IoT cloud was defined. The connectivity of things is not possible 

without transferring data to the cloud. Concerning IoT – cloud layer is responsible for 

the whole management of connected items and devices.  Various companies took 

advantage of opportunities in cloud computing that are enabled with IoT. As a result, 

companies started developing their cloud solutions, in order to be able to operate with 

IoT services and products. 

Regarding Things as a Platform approach, we provided cases related to such market 

giants as Amazon and IBM. The cases showed how both companies developed IoT 

cloud solutions in order to change other business’s value creation considering 

utilization of IoT services. 

Things as a Service is followed from the concept of Things as a Product. To make the 

case more clearly, we will determine differences by providing an example with smart 

light bulb regarding things as a service and product. Things as a Product concerns 

selling the smart light bulb and services regarding its installation. The profit can be 

achieved by maximization of sales smart bus stops in the city. Things as a Service 

focuses on some customers using smart light bulb and services that become enabled 
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via utilizing this light bulb. Such services can include: mobile app to control light bulb 

on distance, monitor energy consumption, set the preferences regarding lightning in 

the room or entire home. Also, it can act as a security device, monitoring the individual 

home environment. 

Moreover, literature analysis indicated also third scenario "Things as a product". Yet, 

in practice, it means that company can get monetization by selling smart things and 

their installation/implementation. However, the driving point of IoT infrastructure is 

platform thinking and network optimization. Thus, the business model "Things as a 

product" becomes not that relevant. The prior approach is to create the new generation 

of products that can be determined as services. 

We decided to deviate from the division based on the business sector of the companies, 

as we think that current differentiation is more relevant. Since companies in the same 

business sector could have different business structure, and as a result, business goals 

regarding adaption to IoT environment. 

                                                       
Figure 24. IoT formation for business modeling  
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Combining theoretical ideas with findings gathered through analysis of secondary 

data, we propose the framework for business modeling in IoT environment. The Figure 

24 summarizes theoretical and practical IoT visions.  

According to the literature, there are three critical dimensions regarding IoT. 

Moreover, some authors proposed three ways of business model's improvement caused 

by the impact of IoT development: Things as a product, Things as a service, Things as 

a platform. Case analysis showed the intention of company's majority create not only 

smart products but make them a part of IoT ecosystem and focus mainly on creating 

new services out of the particular products. 

Moreover, we tried to generalize critical parts of value creation regarding two 

determined dimensions. As a result, we also propose two generic frameworks. In the 

Figure 24, we outlined Sensors Actuator, Cloud Computing and Digital Service with 

orange circles as we believe that they can be determined as one element. For instance, 

the company embedded its machinery with particular sensors to make supply chain 

process more efficient, Sensors, and data gathered through them can be defined as one 

service. 

The second dimension ("Things oriented") considers service offerings through smart 

products. Although the majority of companies aim to build IoT ecosystems regarding 

different business sectors, there is still focus on customer needs. We mentioned general 

elements of value creation related to "End-user" direction. As a result, we also 

proposed the value-creation structure for the Things as a Service. 

5.2 Future development 

Based on the analysis of theory and case studies presented in chapter 4, ideas are 

presented and suggested regarding future development of business models in IoT 

environment. The prior goal of this paper was to indicate current changes in the 

business model development regarding various business sectors, and, as a result, try to 

generalize them as much as possible.  
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5.2.1 Business models in IoT  

Based on the business model’s analysis in chapter 2 of this paper, we claim that in 

general business models of various business segments in IoT environment concern 

following dimensions:  

- Value proposition 

- Demand and consumer’s willingness to pay 

- User needs and behavior 

- Market conditions 

- Technical ability 

- Organizational ability 

- The motivation of network stakeholders 

- Costs and revenue  

Moreover, it is crucial to think broader than just about innovations and smart products. 

The winning company in the IoT environment is the company, which can think beyond 

company's frames. For instance, based on the case analysis considering smart business 

environment, Bosch Group showed crucial business development in a relation to IoT. 

Company saw the potential of IoT infrastructure and invested significant sums in IoT 

development regarding its business. Moreover, the Bosch Group launched own IoT 

cloud platform (Bosch IoT Suite) and also, offers business-consulting services 

concerning IoT adoption and adaptation. 

Another vital point is to see the company as a part of the IoT ecosystem. Fleisch (2010) 

admits that companies should aim to work together as the strategic value of developer 

communities, and business ecosystems are enormous. Ecosystem thinking will 

facilitate on the stage regarding seeking key stakeholders, make them interested in 

particular proposals and build a network.  

Next, we will show fundamental business modeling building blocks that can be applied 

to different market segments. 
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5.2.2 Rethinking products and services  

When the company finds its positions and opportunities considering IoT environment, 

next step is to identify the most relevant opportunities regarding products or services 

development. We propose the Ideation process (see Figure 8), proposed by Bilgeri et 

al., (2015). This stage considers creativity methods, opportunity creation, opportunity 

sketching and selecting the most relevant opportunity. These steps aim to make the list 

of possible opportunities and, as a result, making it shorter and eventually focusing on 

two or three of them. By opportunities, we consider new products or services 

dimensions. 

5.2.3 Technical feasibility  

At this stage, the company has to analyze the current state of technical opportunities 

considering IoT development. In this paper, we did not focus on IoT companies 

providing IoT solutions, as it different market segment. Otherwise, we found cases that 

cover transformation within the company. For instance, AWS, IBM Watson, and 

Bosch IoT Suite, based on the analysis of case studies in chapter 4 of this paper. These 

companies launched own cloud computing systems, enabling other business to adapt 

to IoT environment in an accessible way. 

As a result, Under Armour, Daimler, Whirlpool companies realized efficiency by 

outsourcing technology stack to enhance their technical ability. The successful 

adoption of AWS, IBM cloud computing services is reflected in chapter 3.1 of this 

paper. 

We claim the importance of technical feasibility of a particular company implementing 

or developing IoT product and services. In this sense, there are two strategic ways that 

will help company implement IoT technology in a easy way: sourcing required 

technical services or manage embedding process on both corporate and production 

levels internally.  
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5.2.4 Value proposition 

We defined two approaches considering value proposition regarding IoT product and 

services. The division can be made in relation to two IoT dimensions: "Things as a 

platform" and "Things as a service". In the Table 6 below we formulated general value 

proposition suggestions.  

Table 6. Value creation in IoT  

Things as a Platform Things as a service 

- co-creation 

- community 

- real-time data access/gathering 

- cost reduction 

- remote management 

 

- personalized density 

- real-time data access/gathering 

- usability 

- predictive services 

The literature and case analysis showed that various companies aim at different goals 

concerning IoT system. As a result, the business structure may vary according to such 

goals. For instance, by assembling Hue smart light bulb, Philips aimed at remote 

control of the whole home lighting system, personalized services (lights adoption) and 

utilization of real-time data (security services). Another value proposition structure 

can be defined considering AWS. Amazon aims at co-creation with their 

clients/partners, help them minimize costs and provide their business with real-time 

data. Utilizing AWS other companies have the ability to develop innovative products 

or services as the time required for monitoring and management of primary data 

minimized. 

Moreover, it is vital to see the future product or service from the customer perspective. 

Thus, the customer journey should be created covering central capabilities that should 

be delivered to an end user. 
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5.2.5 Choosing right stakeholders 

When the critical opportunity is defined, next step is to build or rethink stakeholder's 

network for this particular IoT opportunity. There is no doubt that operating alone in 

a new changing environment quite comprehensive. Thus, the step considering 

planning stakeholders network, and as a result choosing the right ones becomes utterly 

essential. In this paper, we outlined some options. For instance, a company can 

outsource partners for maintenance and repairs or address to service providers. 

Moreover, the most critical partners in the IoT environment become software 

developers, data analytics companies and device manufacturers. Bilgeri et al., (2015) 

suggest drawing stakeholder network diagram, making the selection process more 

accessible and visualized. Such framework helps to clarify potential participants in a 

network, specify interaction and relationships, how stakeholders are affected by the 

IoT opportunity. To make the process easier, we suggest a few questions, that will help 

organizations map the stakeholders' overview.   

Questions to consider: 

- How can particular stakeholder facilitate this business strategy? 

- How do stakeholders see their participation? 

- What is the value proposition for stakeholders?  

5.2.6 Revenue and cost structure  

At this stage, the company has to define revenue flows from the IoT opportunity and, 

as a result, costs required for its adoption or implementation. The easy way to define 

whether the chosen opportunity was efficient or not is to analyze the financial 

outcomes. Building the correct revenue structure is not an easy step. Firstly, there is a 

need to understand how IoT products or services can be monetized. For instance, 

Canonical Report (2017) proposed various methods according to IoT monetization: 

78% value-added services and maintenance; 57% hardware rental model; 55% one-off 

hardware fees, 55% ongoing software/security fees; 54% consultancy and deployment; 

40% consumption of IoT services. 
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Questions to consider: 

- Is the opportunity can be monetized? 

- How does the cost structure look? OPEX/CAPEX correlation. 

- What are the applied revenue mechanisms?  

Examples:  

Based on the analysis of the Bosch Group case study, company provides the smart 

home appliance and consulting services regarding IoT infrastructure. Another 

examples where AWS, IBM offer IoT cloud computing services, and its maintenance. 

5.3 Summary 

To summarize the findings that were presented in this chapter, we want to quote one 

of the current practitioners.   

"Optimizing isn't enough, you need to rethink it all." 

Ivo Rook, Director of IoT Vodafone (Preez, 2017)  

This statement should be the prior strategy goal for all business operation regarding 

the IoT environment. In this paper, we suggested a few steps that will make the whole 

business modeling process accessible. Indeed, creating something new or what is more 

difficult adapting current services into the new paradigm requires thorough decisions 

and clear understanding of the operating environment.  

Analyzing different types of business models with various elements, we wanted to 

outline the most essential regarding the implementation of IoT services or products.   

Taking as a base Galler’s triangle (Gassman et al., 2014) showed in the Figure 6, we 

put the elements required for business modeling structure in a relation to a particular 

framework’s element. 
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Figure 25. Business models’ development structure 

Thus, in our model that is reflected in the Figure 25 there is following structure: Before 

drawing the consumers’ model it is vital to rethink the whole business strategy and 

determine the most crucial opportunities (i.e. products or services) in terms of IoT 

technical development and further implementation.  

  

Figure 26. Business modeling elements according to the business modeling phases.  

The steps that are defined in the adapted Galler’s triangle can be seen through the 

business modeling phases proposed by Bilgeri et al. (2015) and showed in the Figure 

26. 
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6 CONCLUSION 

RQ1: What are the main opportunities that have emerged due to IoT 

development for different market segments.  

RQ2: What are the main implications in business models’ development due to the 

implementation of IoT technologies?  

According to the research questions of this paper, the current study aims at researching 

implications in the business modeling process caused by the development of IoT 

products and services. The current state of knowledge in the field of IoT consists of 

different dimensions, the most relevant consider IoT technical observation and 

development, IoT business opportunities, the state of security and privacy in IoT 

environment. In the following chapter, we will provide a number of arguments on how 

this thesis work contributes to a business modeling process by defining two strategic 

dimensions, i.e., Things as a Platform and Things as a Service.  

6.1 Theoretical contribution 

This study aims to expand knowledge regarding business opportunities in IoT 

environment by answering two research questions one, formulated in the first chapter 

of this paper. The thesis describes the background of the IoT research and the most 

relevant current research dimensions.  

Moreover, this thesis focuses on IoT business opportunities regarding four primary 

market sectors: transportation, environment, smart home and smart healthcare. Those 

opportunities can relate to product and service quality improvement, workplace 

productivity improvement, increase in operations reliability, cost of material 

reduction, new customers engagement, customer satisfaction increase, theft risk 

reduction. As a result, the need of the business models’ development is defined. 

Different approaches regarding business model’s research were utilized: Galler’s 

triangle, Business models canvas and business modeling phases (Gassmann et al, 

2014; Osterwalder et al, 2010; Bilgeri et al, 2015).  
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Furthermore, this study focuses on the importance of  three fundamental building 

blocks in a new generation of business models: value proposition, customer 

relationships, and key partners. As a result, the further research can be focused on the 

development of these particular elements. Concerning value proposition this thesis 

provides separately analysis for "Things as a Platform" and "Things as a Service" 

(Figure 24 and Table 6). Moreover, we claim the efficiency of utilization of coding 

system in value creation process (Harikrishman, 2017).  

Case study analysis showed that different companies aim at different strategic goals. 

IoT implementation can be implemented either improving in-company technology, or 

can be embedded to a product facilitating its user. One trying to collect the most 

practical information regarding its users, in order to develop business strategy, others 

want to create an utterly smart environment, where both, companies and users have 

particular opportunities to operate. Thus, the division of value proposition to Things 

as a Service and Things as a Platform, becomes essential, as it can be utilized in various 

business segments. 

Current literature is limited regarding future business model development. Therefore, 

in this paper, we provided general approach considering business modeling process in 

IoT environment. This goal was achieved by analyzing real cases in different business 

sectors, and defining standard structure approaches in them based on the Galler’s 

triangle.  

6.2 Managerial contribution  

 For managerial contribution, this study provides schematic steps regarding business 

modeling process. Majority of the existing literature does not cover in depth business 

perspectives affected by IoT infrastructure. Thus, our findings provided 

comprehensive analysis of possible strategic ways of development. We defined 

essential elements regarding IoT business models.  

- Value proposition 

- Demand and consumer’s 

willingness to pay 

- User needs and behavior 

- Market conditions 

- Technical ability 
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- Organizational ability 

- The motivation of network 

stakeholders 

- Cost and revenue 

After case analysis, we analyzed these dimensions through a Galler’s triangle and 

proposed other components regarding business modeling structure showed in Figure 

25. The core elements are:  

- Rethinking products and 

services 

- Technical feasibility 

- Value proposition 

- Choosing right stakeholders 

- Revenue and cost structure 

By combining theoretical findings with case analysis, this study suggests two 

operational dimensions regarding IoT business environment: Things as a Platform and 

Things as a Service (Table 6). Where Things as a Platform, providing cloud solutions 

being a part of platform thinking, and Thing as a Service concerns add-on value to 

already existing products or creating new ones in terms of IoT development.  

Our study offers questions to be considered by the managers regarding steps mentioned 

above. Considering value proposition: Platform thinking or service thinking? What 

are the main features to be proposed? Technology first or user-friendly services? 

Considering choosing right stakeholder: How can particular stakeholder facilitate 

this business strategy? How do stakeholders see their participation? What is the value 

proposition for stakeholders? Considering revenue and cost structure: Is the 

opportunity can be monetized? How does the cost structure look? OPEX/CAPEX 

correlation. What are the applied revenue mechanisms?  

By answering those questions and, as a result, creating the business model scenario 

manager in charge composes a comprehensive scope of issues related to IoT to be 

concerned for a successful business modeling process. 

The coding system proposed by (Harikrishman, 2017) becomes efficient considering 

Things as a Service approach. Coding consumption system can also facilitate in 

understanding and reforming business models more efficient.  
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This system considers: mode (M) (how the customer receives product or service); 

ownership (O) (customer wants purchase solid product\service or just receive rights 

for usage); operations (O) (customer tends to utilize product or service to him/her self 

or desire to make it done by another party); payment (P) (payment arranged one time 

(for each product and service) or as a subscription (Harikrishnan, 2017). Consequently, 

there are various scenarios of consumption dimensions’ performance divided to:  

- Mode: Package (1)/ On 

demand (2)  

- Ownership: Right to own 

(1)/ Right to use (2)  

- Operations: Personal (1)/ 

Other party (2)  

- Payment: Transaction (1)/ 

Subscription (2) 

Thus, for instance, considering the case with leased cars the framework can be 

determined as M1-O2-O1-P2. The customer receives a car as a ready product 

(Package), has rights to use it, the customer uses car by his own (Personal), and pays 

for it only for lease (so it is Subscription). However, in the case of the connected 

smart-home thermostat, the scenario will be different: M1-O1-O1-P1. It means that 

person is purchasing thermostat like a ready product (Package), the thermostat will 

be installed in own customers’ house (so it is Rights to own), uses it by his own 

(Personal), and pays for the thermostat one time during purchasing process 

(Transaction). Understanding what are the key coding elements in particular business 

strategy - it can drive the development of business models.    

There are many IoT implementation scenarios, as well as, further business model 

development. The devices will be able to store and analyze data for further decision-

making process without the need for human participation. Different market segments 

require different smart solutions. Nowadays, companies are investing money in 

technology innovations, especially considering IoT product/service development.  
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6.3 Validation and reliability 

Connection to relevant, practical, real-life problems to be solved  

At the beginning of the study, the general focus regarding business model development 

was formulated. The clear understanding that IoT will impact on current business 

model structures was evident. However, the practical picture could not be seen at that 

stage. After literature and case analysis, future trends considering business model 

development were defined and structured. The study offers ways to overcome issues 

regarding business structure creation by producing or adopting IoT product or services. 

Connection to existing theory  

The part related to the analysis of current practices is based on the existing literature 

findings. The literature analysis was chosen before case analysis due to the limited 

information in them. The case materials have vast and diverse information, however, 

it was not enough for research purposes. Thus, the need for combining it with the 

literature analysis became evident. The cases were chosen according to the business 

sectors that are considered to be more affected by IoT infrastructure. As a result, the 

knowledge investigated through the case analysis gives an opportunity to offer a 

complementary structure for further business model development. 

6.4 Future research  

As we mentioned in the introduction part of this paper, the topic is entirely new that 

makes the data collecting process a bit difficult. Companies are still implementing and 

analyzing IoT product and services in their business environment. As a result, it takes 

time to collect and publish relevant studies. Moreover, in theory, there is a well-known 

phenomenon as rigor vs. relevance in a particular research (Glass, 2001). Thus, we aim 

that this paper can be used as a starting point for further research and managerial 

practice. During the research process, some areas related to the IoT infrastructure were 

found that require further research. Firstly, questions considering security and privacy 

are stated in almost every relevant research. Currently there is some research running 

aiming at ways of privacy and security risk minimization. Still there are questions 
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considering who is the real data owner and who is responsible for its security. In these 

terms, this area should be defined as the most important for the future research. 

The findings of this study were generalized. However, we believe this structure 

requires further development, as the IoT scope is broadening and bringing new 

dimensions of its adoption and operation. 
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