
 

 

Abstract: The topic of this article is innovative 
IoT-based business models in telecommuni-
cations. The goal of this article is to analyze and 
explore the possibilities and opportunities for 
telecommunication operators to enter IoT market 
through the selection of a business model that 
provides support for the development of 
innovative IoT services. As a practical example, an 
IoT service for smart objects monitoring using 
telecom IoT platform as well as the web 
application for displaying and analysis of sensor 
data in real time is presented. The results are 
showing that telecom operators, through the 
process of digital transformation in the 
telecommunication industry, can select an 
appropriate IoT business model that can enable 
support for innovative IoT-based services that 
provides additional revenue streams. 

 
Index Terms: business model, digital 

ecosystem, Internet of Things, IoT, monetization, 
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1. INTRODUCTION 

ll types of Communication Service Providers 
(CSPs), but particularly mobile operators, are 

facing serious challenges. To follow rapid 
development of the technology, and to fulfill 
constantly evolving regulation and increased 
expectations of the end-users, require significant 
investments. On the other side, traditional telco 
services are perceived as the commodity and the 
revenue from them is declining, as the new 
entrants, like OTT players, provide more 
convenient alternatives (example: messaging). 
 

Nowadays, two key trends are present in  
mobile operators’ businesses: 
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 Focus on reducing cost and increasing 
automation, productivity, and efficiency 

 Search for the new services/ new revenue 
streams  

 
At the same time, digitalization in other 

industries means that networks and 
communications functions are becoming crucial 
for their business and integrated into their core 
structures. While in some cases generic telco 
connectivity offers will be suitable, others will 
require some more customized variants.  The 
strategic question for the telco operators is where 
to position themselves in the new value chains (or 
value networks) and how to redefine their role in 
the market [1]. One extreme strategy could be to 
remain pure Infrastructure or Connectivity 
provider; the other one might be to become 
Innovative Services Provider, with different 
combinations in between. 

 
In the changing business landscape, telecom 

service providers have particularly recognized the 
huge potential of the IoT market. Internet of 
Things is forecast to reach over 25 billion 
connections and the global IoT market is 
estimated to be worth $1.1 trillion in revenue by 
2025 [2],[3]. Telecom operators are among the 
players aiming to capture part of this revenue, 
however, the way on how to achieve this and the 
relevant business models are not clearly set in all 
the cases [4]. 

 
The problem addressed in this research is the 

systematic approach, from the strategy definition 
to the practical implementation that operators 
should take to fully realize the IoT potential. Thus, 
in the first part, this paper analyzes different 
possibilities on how the telecommunications 
operators can become a part of the new IoT 
ecosystems and how they can monetize it 
through the different business models. In the 
second part, it shows a practical example of the 
IoT-based service that telecom operators could 
offer to both the enterprise and the residential 
segments of its subscribers’ base and the 
business model that could be applicable for such 
a case. While most of the existing works in this 
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area remains in the theoretical domain, this paper 
illustrates the concrete deployment of an IoT 
service and how operators can benefit on it. 
 

2. THE ROLE OF TELCO IN THE IOT 

2.1 IoT Business Models 

The development of the Internet of Things, or 
IoT, enabled by the technology evolution, creates 
new, significant, business opportunities in 
different areas and impacts different industries. 
World Economic Forum, for instance, forecasts 
only Industrial IoT to add $14 trillion of economic 
value to the global economy by 2030 [5]. An 
approach in using IoT could be sustained, which 
improves existing products and services, or 
disruptive, which creates completely new ones 
[6]. In both cases, the way of interactions among 
the actors relevant for the business is changed 
and to capture part of IoT commercial potential, 
new business models are needed.  

 
Researches indicate the value proposition, 

followed by customer relationships and key 
partnerships, respectively, as the three most 
important building blocks of the IoT related 
business models [7].  

2.2 IoT Value Propositions Offered by Telco 

Telecom operators have high expectations 
from the IoT business, despite still open 
questions related to the technology and the 
standardization. In already saturated market, IoT 
is seen by the operators as the main opportunity 
to increase the number of connections and as the 
potential for the new revenue streams [2],[8]. The 
already happening or anticipated IoT scenarios 
that telecommunications are interested in are 
often classified as Massive IoT and Critical IoT. 
Massive IoT use cases are those including a 
massive number of low-cost devices, typically 
transmitting a relatively low volume of non-delay-
sensitive data (smart metering, smart agriculture, 
fleet management, tracking, etc.). On the other 
side, Critical IoT use cases have very strict 
requirements related to throughput, latency, 
reliability, and availability (industrial applications, 
remote manufacturing, traffic safety and control, 
etc.) [9]. 

 
Deployment of those use cases requires 

collaborations with different partners or even 
industry verticals. In the new IoT business 
ecosystem, telecom operators can take different 
roles and offer different value propositions. 
Typical value propositions are listed below [10] 
,[4], [8]: 

 
(a) Reliable and scalable network to connect 

IoT devices 
This is the basic offering of the operator in the 

role of the network provider. It can be further 
enhanced by the services of integrating customer 
devices, providing the relevant network data or 
providing managed services for enterprises 
[10],[4],[8]. 

 
(b) Network capabilities together with IoT 

devices and management of their 
connections 

This value proposition of the operator in the 
role of connectivity provider can evolve by 
including device lifecycle management, security 
updates, analytics capabilities, validation and 
the storage of the collected data, etc. 
[10],[4],[8] 

 
(c) Horizontal platform to facilitate onboarding 

of new ecosystem partners and the 
introduction of the new IoT services to the 
market  

Key capabilities of such a platform are 
orchestration, analytics, security, and policy 
management to enable integration of different 
ecosystem participants and open APIs to involve 
application developers. The modularized platform 
building blocks (e.g. billing, security, analytics), 
are usually offered “as-a-service”. Besides 
operation of the platform and the IoT 
marketplace, the operator could offer the 
applications (either developed internally or in the 
partnership or bought from the third party) and 
systems integration and consulting services 
[10],[4],[8]. 

 
(d) End-to-end services directly to end users 

Value proposition that gives to the operator the 
highest role in the IoT value chain is the most 
complex for implementation. It might require 
transformation of the operator’s own sales, 
distribution and delivery channels and acquisition 
of the specific vertical industry’s expertise 
[10],[4],[8]. 
 

Which role will be taken is determined by 
operators’ overall strategy and its 
resources/capabilities, but also by the targeted 
customer segment. The same operator can take 
different roles depending on the specific IoT use 
case and the different value propositions in the 
B2C, B2B or B2B2X scenarios. 

2.3 Implementation Considerations 

Most of the telco operators in the world are still 
exploring how to maximize IoT opportunities. In 
each of the four basic scenarios outlined above, 
in addition to the already mentioned customer 
relationships and the key partnerships, privacy 
and security policies and monetization strategy 



 

could be crucial success factors [3], [11], [12]. 
 
Partnering versus acquisition is the decision 

that should be carefully evaluated, considering 
the internal resources, capabilities, and strategy 
but also relevant cost-benefit analysis and time-
to-market in both cases. If the partnership is the 
selected way forward, early involvement of the 
selected partners is necessary.  

 
Different analysis indicated that security issues 

are a significant inhibitor to the deployment and 
adoption of many new IoT services. Additionally, 
in the case of IoT services for the consumer 
market, the privacy of personal data is becoming 
more and more important [11],[13]. Telecom 
operators aiming to offer new and innovative IoT 
services, have to take into consideration all the 
threats their service may face and to address 
security and privacy challenges in a serious way. 
The telecommunications industry already has a 
long history of providing secure products and 
services to their customers, which is a good 
starting point for them to become a trusted IoT 
service provider [11] 

 
The aspect that is becoming particularly 

important for the innovative IoT services is the 
monetization. Most service providers are currently 
adopting one of the three classic pricing models 
(fixed fees, transaction fees, and revenue 
sharing). However, pricing policies from 
traditional telco offering might not be suitable for 
future IoT use cases, especially with the complex 
relationships between different ecosystem 
participants [12]. 

 
Examples of innovative models that are 

currently evaluated by the telco industry are the 
‘Quality of Experience’-based pricing, which 
consider several objectives and subjective 
components of the quality of experience [12] or 
the Outcome-based pricing [14]. Instead of 
charging by traffic/volume or number of devices, 
this pricing model sets the prices for enterprise 
clients based on achieving jointly determined 
outcomes.  

 

3. EXAMPLE OF AN IOT SERVICE AND THE 

RELEVANT BUSINESS MODEL 

 
This chapter describes in detail an example of 

IoT based monitoring service and the relevant 
business model. In this case, a telco operator is 
in the role of the platform provider. The value 
proposition is related to the security of different 
residential and business objects. A relevant 
application can be developed and offered to the 
end-users by external partners or by the operator 

itself. If the operator’s role is extended to the end-
to-end service provider, it can leverage on the 
existing customer relationship with both 
residential and business segment. Additionally, 
new IoT based service can be bundled with other 
services from the operator’s portfolio. 
 

3.1 Innovative Service for Objects Monitoring 

 
The possibility of development of value-added 

services with inexpensive IoT devices is very 
interesting in many ways. It provides location 
capabilities for IoT services through continuous 
tracking [15]. The project task is to create web 
application as a service for objects monitoring 
with the entities that are IoT devices with sensors, 
network infrastructure, and IoT platform (Figure 
1). IoT platform stores data generated by sensors 
on IoT devices and exposes it through external 
interfaces. The web application uses these 
interfaces to display collected data to the user.  

 
 

 

Figure 1. System architecture 

 

Security of residential and business objects is 
very important. IoT based security system as an 
innovative service is reducing the cost of the 
protection. IoT devices in the objects can be 
easily connected and added to the system. IoT 
infrastructure is providing support for smart 
objects service creation through the enablement 
of data protection, access authorization, and data 
integrity. Innovative IoT service for the protection 
of objects is enabling access to the information 
related to monitored objects in real time and 
registration of alarms.  

 

The main goal of this project is the 
improvement of security systems in terms of 
increased efficiency, lower costs, and 
improvement of scalability. Devices are sending 
defined parameters that include battery level, 
temperature, humidity, as well as the alarms. 
(Figure 2).  
 



 

 

Figure 2.  Locations of the sensors 

 
IoT web application provides the functionality of 

the administration of users as well as the 
presentation of the data from the sensors (Table 
1). In case of unauthorized access, users are 
informed through generated alarms. 
 

Functionalities of the IoT web application 

Administrator User 

List of all registered sensors 

Data collected from all 
sensors 

Date and time of last sensor 
activity 

List of alarms (motion 
detection) 

Users administration 

Access rights 

List of registered user 
sensors 

Data collected from 
registered sensors 

List of defined alarms 
(motion detection) 

User details 

 

Table 1. Functionalities of the application 

 
Communication of web application with IoT 

platform is through open API interfaces that are 
enabling presentation of collected data to the 
users of the application. There is a set of 
interfaces that are providing different 
functionalities based on the user type. 
 

3.2 Implementation of the Application for  
      Buildings Monitoring 

 
List of devices - user 

 
Figures 3 and 4 show a list of generated alarms 

for registered user service. Users can also see 
the basic information about each IoT device that 
includes humidity, temperature, and battery level. 

 

Figure 3. List of IoT devices 

 

 

Figure 4.  IoT device details 

 

 
List of alarms – user  

 
Figure 5 shows a list of alarms generated from 
the user registered IoT devices. All the alarms 
can be sorted based on date, type, and location 
of the device. 

 

Figure 5.  List of alarms 

 
Analysis of the results 

 
IoT platform enables presentation and analysis 

of its performance through the number of API 
calls, the number of sent messages, execution 



 

time, and the number of services/applications. 
Based on the list of all registered IoT devices for 
object monitoring, all devices are sending 
information from their sensors that enable 
analysis. In real time, the IoT platform shows the 
information that comes from the sensors and 
enables presentation of all data that has been 
received in the defined period. 
 

Through the detailed presentation of the 
parameters that are registered by the IoT device, 
depending on the user type, web application 
shows the data. Additionally, the application 
administrator can see the status of all sensors on 
the device. The list of alarms enables users to 
follow the changes in the proximity of the 
sensors, in order to register intrusion detection 
with the precise location and time. As it can be 
seen based on the results, all detected changes 
in humidity and temperature are shown in the 
generated graphs (Figures 6 and 7). 
 

Figure 6.  Humidity graph 

 

 

Figure 7.  Temperature graph 

 

2.4 3.3 Possibilities for Monetization 

 
   Service described above allows the operator 
different alternatives for the monetization. It can 
be a “pay-per-use” model based on the number of 
connected devices or the number of transactions 
made by them. The other alternative could be the 
fixed fee which covers a certain number of 
devices and/or transactions for a certain period. 
Additionally, the operator can charge for the data 
storage, geolocation information, and the 
analytical capabilities. There is a possibility for 

revenue share with the partner, e.g. application 
provider. 

4. CONCLUSION 

Since telecom operators are experiencing 
reduced revenues from the standard services, 
they need to follow new trends to stay competitive 
in the market [4]. The strategy of the operators is 
to keep the dominant position in the industry and 
to have a larger share of the additional services 
market through the support for innovative IoT 
services.  

 
IoT architecture in the process of fast evolution 

is not standardized and is heterogeneous. There 
are different hardware components, networks, 
and IoT platforms [16]. Operators are using 
different approaches from the creation of private 
API-s to the management of access through 
transparency and collaboration via the open 
platform. Most of the operators are primarily 
focusing on the IoT connectivity enablement. The 
advantages of operators as providers of open IoT 
platform include possibilities of integration with 
different hardware and software standards and 
enablement of interoperability and scalability. 

  
The main contribution of this paper is that it 

gives a practical example of an innovative service 
and the relevant business model in case where 
the telecom operator is providing the IoT platform. 
The innovative service for monitoring of objects, 
which is described in this example, uses the 
advantages of fast development of the 
applications via simple connectivity with the 
platform and usage of open API-s. Based on the 
data from the platform, the application is 
monitoring the state of the objects through the 
information that is generated by the sensors as 
well as through the predefined alarms. 

 
Telecom operators as platform providers are 

offering IoT platform with additional functionalities 
through several modules and support for several 
different protocols and standards. Also, they are 
enabling additional revenues through data 
analysis, external interfaces and a possibility of 
management of a large number of connected 
devices. Additional functionalities include efficient 
development of different types of innovative IoT 
services though connectivity with IoT platform.  

 
Future work concerns the development of a 

digital ecosystem of advanced IoT solutions and 
services, so telecom operators can more easily 
create new service packages. Combining their 
products and services with innovative services of 
other providers and developers, operators are 
transforming their business operations and 
enhancing customer experience. The advantage 



 

of the usage of the IoT platform and digital 
ecosystem by providers and developers is faster 
development and delivery of IoT services to the 
market.  
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