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ABSTRACT 
 
The Internet of Things (IoT) generates new business opportunities by connecting 

physical objects with a multitude of sensors. IoT research mainly focused on 

technology and business models are relatively unexplored, although developing 

IoT business models is important for successful IoT service. This study aims to 

investigate what are the elements to be taken in order to create a business model 

for IoT. To address this issue, we review the literature on the creation of business 

model for IoT and propose a generic business model framework for IoT business 

through the literature analysis. The IoT allows existing business models to change 

and new business to emerge. This research acts as a starting point for designing 

or developing business models for IoT services. 
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1.0  INTRODUCTION 
 
The technologies of the Internet of Things (IoT) are increasingly embedded in 

previously nondigital products of everyday life, which impacts the nature of 

goods and services and in consequence, on overarching business models (Yoo et 

al., 2012, Turber & Smiela, 2014). The separation between physical and digital 

industries is now consigned to the past because the IoT makes possible hybrid 

solutions that merge physical products and digital services (Fleisch et al., 2014). 

The concept of IoT surpasses several areas of knowledge and can be 

considered as potentially relevant in any supply chain, creating unprecedented 

opportunities in the public and private sectors to develop new products and 

services, increase productivity and process efficiency, improve decision making, 

solve critical social problems and develop new user experiences (Borgia, 2014; 

Barrett et al., 2015, Yoo et al., 2012). Perera et al. (2015) present a broad view 

and concrete examples of IoT applications in several domains of private and 

public sectors. 

IoT-based products/services allow for a radical change in existing 

business models (Porter & Heppelmann, 2014). However, a mediocre technology 

used in a great business model can be better than a great technology explored in 

a poor business model (Chesbrough, 2010); therefore, we must understand how 

to generate proper business models for IoT-based products and services (Dijkman 

et al., 2015; Turber & Smiela, 2014). 

The IoT brings numerous opportunities for products and services 

innovations and, at the same time, it brings a set of uncertainties, for example, it 

can increase the complexity and the level of competition in most manufacturing 

systems (Ehret & Wirtz, 2017). It is key to understand what can be gained by 

connecting current products to the IoT and not simply doing it because the IoT is 

a hype (Saarikko, Westergren, & Blomquist, 2017). 

 

2.0 LITERATURE REVIEW 

 
The Internet Of Things (IoT) refers to an emerging paradigm consisting of a 

continuum of uniquely addressable things communicating to one another to form 

a worldwide dynamic network (Koreshoff et al., 2013; Borgia, 2014). According 

to Mattern and Floerkemeier (2010), the IoT is not the result of a single 

technology, but it is the combination of several complementary development 

technologies that provide capabilities, which help to bridge the gap between the 

virtual   and   the   physical   world.   These   capabilities   include   (Mattern   & 

Floerkemeier, 2010; Porter & Helpperman, 2014):
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Communication and cooperation – in the IoT, the objects have the ability to 

network with Internet resources and with each other, to make use of data and 

services and update their state; they use several wireless technologies for it, such 

as 4G, Wi-Fi, Bluetooth, ZigBee, Wireless Personal Area Networks (WPANs), 

among others. 

 
Addressability - the objects are located on the Internet of Things and can be 

remotely configured and addressed via discovery, look-up or name services; they 

can be remotely interrogated or configured. 

 
Identification - the objects are uniquely identified, using technologies such as 

RFID (Radio Frequency Identification) and NFC (Near Field Communication). 

Identification enables objects to be linked to specific information associated with 

them. 

 
Context-aware sensing – in the IoT the objects collect data about their 

surrounding environment with the use of sensors, they record and forward data 

and react according to the context 

 
Monitoring – sensors enable the monitoring of a product’s condition, the 

product’s operation, and usage; it also enables alerts and notifications of changes. 

 
Actuation - the objects contain actuators that can be used to remotely control real-

world processes in the environment via the Internet (for example, converting 

electrical signals into mechanical movements) 

 

Embedded information processing - microcontrollers or processors, and 

resources can be used, for instance, the smart objects have storage capacity. These 

to process and interpret sensor’s information, or to give products a ““memory”” 

of how they are used. 

 
Localization - the smart objects know their physical location and can be located 

via the use of GPS, mobile phone networks, ultrasound time measurements, UWB 

(Ultra-Wide Band), radio beacons and optical technologies. 

 

User interface - the objects can communicate with people by means such as 

flexible displays, image or gesture recognition. Innovative interaction forms are 

relevant because the IoT must provide natural interfaces with users.
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All these capabilities that result from the integration of the IoT technologies 

generate a wide range of possibilities to create innovative products and services 

with aggregate value, connecting the physical and the digital worlds (Borgia, 

2014). The introduction of new technologies brings opportunities for existing 

companies to change their business model and for new companies to start a new 

business. 

 
The business model literature has its origins in the late 1990’s (Timmers, 1998). 

Since then, there has been an increasing interest in this topic in practice and 

various research areas (Osterwalder & Pigneur, 2009). For Zott, Amit and Massa 

(2011), business models have been used to address or explain the e-business 

phenomenon and the use of IT in organizations, as well as the management of 

technology and innovation. Companies must understand how to unlock value 

from technology, which has stimulated research on this concept (Timmers, 1998; 

Ehret & Wirtz, 2017). 

 
Zott, Amit and Massa (2011) claim, after an extensive literature review, that a 

business model has different definitions: it can be referred as a statement, a 

description, a representation, an architecture, a tool or a conceptual model, a 

structural template, a method, a framework, a pattern, or a set of elements. A 

business model can be defined as a bundle of specific activities conducted to 

satisfy the perceived needs of the market, along with the specification of which 

parties (a company and its partners) perform the activities, and how these 

activities are linked to each other (Amit & Zott, 2012). 

 
According to Turber and Smiela (2014), a business model is a holistic 

representation of a business formed by the combination of internal and external 

factors. There is no consensus on the elements that compose a business model. 

Timmers (1998:4) claims that a business model has to indicate (1) an architecture 

for the product, service and information flows (2) a description of the various 

business actors and their roles; (3) the potential benefits for the business actors; 

and (4) the sources of revenues. Dmitriev et al. (2014) reviewed the literature, 

indicating that the most frequently identified elements in business models are: 

value proposition, target market, revenue model, partner network, internal 

infrastructure, and processes. 

 

There are various business model frameworks, at the enterprise level and at the 

industry level (Sun et al., 2012; Leminen et al. 2012). At the enterprise level, the 

most used frameworks  are: the  Value  Chain, the  Strategy  Map, the Four-Box
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Business Model, and the Business Model Canvas (BMC). At the industry level, 

one can consider: the Five Forces, the Value Net, Supply Chain models, and the 

Business Model Environment. Among these models, the Value Chain and the 

BMC are the most widely used (Sun et al., 2012). 

 
In the following section would analyze and classify on some of the present 

approaches from 2015 until 2017 on business models for IoT. 

 

Table 1: Business Models for IoT
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3.0  BUSINESS MODEL FRAMEWORK 

 
The business model framework is constructed based on literature review in 

Section 2 and this framework as shown in Fig. 1. 
 

Key partners Key activities Value proposition 

-Software -Product -Convenience 

developer development -Performance 

-University -Partner -Customization 

-Data analytics management   

company -Platform   

-Device integration   

manufacturer -Product   
-Cloud computing distribution  in IT Infrastructure 

service provider points of sales -3G/4G networkd 

 or online -Wifi connection 
Customer Software -Android and IoS Platform 
relationship maintenance -Cloud  
-Product Customer Key Channel 

website/blog/chat segments resources -Internet 

-Social network -General -Sensors -Mobile 

-Product apps customer -Cloud -Marketplaces 

 segment services -Partners’ 

 -Vertical -IoT channels 

 market dedicated  

 -Global network  

 market   

Cost structure  Revenue Streams 
-Cloud services  -Profit sharing 

-IT cost  -Subscription fee 

Advertising  -Product sales 

-Maintenance    

Figure 1 The business model framework for IoT 

 

Figure 1 shows a generic business model framework, which consists of ten 

building blocks and elements in each block. The blocks consist the component of 

key partners, key activities, value proposition, customer relationships, customer 

segments, IT infrastructure, key resources, channels, cost structure and revenue 

streams. For the key partners component would be university for generating the 

business model and for research and development. For the value proposition, it 

focus on delivering superior performance and meeting the needs of consumers for 

convenience and customized services. In the cost structure block, maintenance is 

added because numerous networked sensors and devices cause increased 

maintenance expenditures. For the channels, it is important  to  offer the product
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in major online marketplace. Besides, it would be interesting to use network of 

partners to distribute the product. 

 

4.0  CONCLUSION 

 

IoT allows companies to collect and exchange data and to accomplish tasks that 

were previously impossible, thus requiring new business models for a highly 

connected world. This paper presented a generic business model specifically for 

IoT services. Through literature analysis, we can identified the essential elements 

that are relevant to IoT business models and established the building blocks of an 

IoT business model based on the business model canvas. This framework can 

serve as a starting point when practitioners design and develop their business 

model in the IoT environment. It is important for companies to identify critical 

elements of their business model to create value in IoT services, enabling them to 

provide better value proposition to their customers. In a future work, the study 

can be extended to various industries to develop an adjusted business model 

framework, as IoT services vary enormously and are still expanding. 

 

REFERENCES 

 

Amit, R.; Zott, C. (2012). Creating Value Through Business Model Innovation. 
 Sloan Management Review, v. 53, n. 3, pp. 40–49 

 

Barrett, M. et al. (2015). Service Innovation in the Digital Age: Key 

 Contributions and Future Directions. MIS Quarterly, v. 39, n. 1, pp. 135-

 154. 

 
Bilgeri, D. & Wortmann, F. (2017). Barriers to IoT Business Model Innovation, 
 in Leimeister, J.M.; Brenner, W. (Hrsg.): Proceedings der 
 Internationalen Tagung Wirtschaftsinformatik (WI 2017), St. Gallen, S. 
 987-990 

 

Borgia, E. (2014). The Internet of Things vision: Key features, applications and 

 open issues. Computer Communications, v. 54, pp. 1-31. 

 

Chan, H. C. Y (2015). Internet of Things Business Models. Journal of Service 
 Science and Management, 8, August, p. 552–568. 

 

Chesbrough, H. (2010). Business Model Innovation: Opportunities and Barriers. 
 Long Range Planning, 43(2-3), 354-363. 

 



A Business Model Framework for Internet of Things 

Ronizam Ismail , M.A Burhanuddin, ASH Basari, Norzaimah Zainol 

 

 

27 
 

Díaz, R., Muñoz, L., & Pérez-González, D. (2017). Business model analysis of 
 public services operating in the smart city ecosystem: The case of 
 SmartSantander. Future Generation Computer Systems (76), 198–214. 

 

Dijkman, R. M., Sprenkels, B., Peeters, T., & Janssen, A. (2015). Business 

 models for the Internet of Things. International Journal of Information 

 Management, 35(6), 672-678. 

 

Dmitriev, V., Simmons, G., Truong, Y., Palmer, M. and Schneckenberg, D. 

 (2014), An exploration of business model development in the 

 commercialization of technology innovations. R&D Management, 44 

 (3), 306–321. 

 
Ehret, M., & Wirtz, J. (2017). Unlocking value from machines: business models 

 and the industrial internet of things. Journal of Marketing Management, 

 33(1-2), 111-130. 

 

Fleisch, E., Weinberger, M., & Wortmann, F. (2014). Business Models and the 

 Internet of Things. Bosch, Bosch IoT Lab. Gallen: HSG, pp. 1-19. 

 

Ghanbari, A., Laya, A., Alonso-Zarate, J., & Markendahl, J. (2017). Business 

 development in the Internet of Things: A matter of vertical cooperation. 

 IEEE Communications Magazine, 55(2), 135-141. 

 
Gerpott, T. J.; May, S. (2016). Integration of Internet of Things components into 

 a firm’s offering portfolio – a business development framework. 

 Emerald, v. 18, n. 2, p. 53–63. 

 

Hognelid, P.; Kalling, T. (2015) Internet of Things and Business Models 

 Empirical Illustrations of How the Business Model Concept Helps Us to 

 Understand Strategic Implications of Internet of Things Investments. In 

 IEEE 9th International Conference on Standardization and Innovation in 

 Information Technology 

 
Ju, J., Kim, M.S.; Ahn, J.H. (2016). Prototyping Business Models for IoT Service. 
 Procedia Computer Science, 91, 882-890. 

 

Keskin, T. and Kennedy, D. (2015). Strategies in smart service systems enabled 

 multi-sided markets: Business models for the internet of things. In 

 System Sciences (HICSS), 2015 48th - IEEE. 

 



Jurnal Kejuruteraan dan Sains Kesihatan 

Journal of Engineering and Health Sciences 

Jilid 2 2018: 19-30 

 

28 
 

Koreshoff, T. L., Robertson, T., & Leong, T. W. (2013, November). Internet of 

 things: a review of literature and products. In Proceedings of the 25th 

 Australian Computer-Human Interaction Conference, 335-344 - ACM. 
 
Leminen, S., Mazhelis, O.; Warma, H.(2015). Internet-of-Things Market, Value 
 Networks, and Business Models. University of Jyväskylä, Department Of 
 Computer Science And Information Systems, Technical Reports TR-39, 
 13-14. 

 

Mattern, F., and Floerkemeier, C. From the Internet of Computers to the Internet 
 of Things. Heidelberg: Springer Berlin, 2010. 242-259. 

 

Novales, A., Mocker, M., & Simonovich, D. (2016). IT-enriched” digitized” 

 products: building blocks and challenges. In AMCIS 2016 Proceedings 

 – AIS. 

 

Niyato, D., Hoang, D. T., Luong, N. C., Wang, P., Kim, D. I., & Han, Z. (2015). 

 Smart Data Pricing Models for Internet-of-Things (IoT): A Bundling 

 Strategy Approach. 

 

Osterwalder, A., & Pigneur, Y. (2009). Business Model Generation: A Handbook 

 for Visionaries, Game Changers, and Challengers. New York: John 

 Wiley & Sons. 

 

Perera, C., Liu, C. H., & Jayawardena, S. (2015). The emerging internet of things 

 marketplace from an industrial perspective: A survey. IEEE 

 Transactions on Emerging Topics in Computing, 3(4), 585-598. 

 

Porter, M. E., & Heppelmann, J. E. (2014). How smart, connected products are 

 transforming competition. Harvard Business Review, November 2014, 

 pp. 64-88 

 

Qin, Qiuli; Yu, Hao. (2015) Research on the Internet of Things Business Model 

 of Telecom Operators Based on the Value Net. Management & 

 Engineering 21, 8-12 

 

Rong, K., Hu, G., Lin, Y., Shi, Y., & Guo, L. (2015). Understanding business 

 ecosystem using a 6C framework in Internet-of-Things-based sectors. 

 International Journal of Production Economics, 159, 41- 55.



A Business Model Framework for Internet of Things 

Ronizam Ismail , M.A Burhanuddin, ASH Basari, Norzaimah Zainol 

 

29 
 

Saarikko, T., Westergren, U. H., & Blomquist, T. (2017). The Internet of Things: 

 Are you ready for what’s coming?. Business Horizons, 60(5), 667-676 

 

Sun, Y., Yan, H., Lu, C., Bie, R., & Thomas, P. (2012). A holistic approach to 

 visualizing business models for the internet of things. Communications 

 in Mobile Computing, 1(1), 1. 

 

Tesch, J. F. (2016). Discovering the role of scenario planning as an evaluation 

 methodology for business models in the era of the internet of things (IoT) 

 In Twenty-Fourth European Conference on Information Systems (ECIS) 

 – AIS. 

 

Timmers, P. (1998). Business models for electronic markets. Electronic markets, 
 8(2), 3-8 

 

Turber, S., & Smiela, C. (2014). A Business Model Type For The Internet Of 

 Things. Proceedings of the European Conference on Information 

 Systems (ECIS) 1–10 - AIS. 

 

Wan, J., Jiang, Q., & Zhu, Y.(2016). Research on Core Essential Elements for 

 O2O Business Model with ANP. In WHICEB 2016. Proceedings. Paper 

 55 – AIS. 

 

Weinberger, M., Bilgeri, D., & Fleisch, E. (2016). IoT business models in an 
 industrial context at Automatisierungstechnik, 64(9), 699-706. 

 

Yoo, Y., Boland Jr, R. J., Lyytinen, K., & Majchrzak, A. (2012). Organizing for 

 innovation in the digitized world. Organization Science, v. 23, n. 5, 1398-

 1408. 

 

Zott, C., Amit, R., Massa, L. (2011). The business model: recent developments 

 and future research. Journal of management, v. 37, n.4, pp. 1019-1042.



Jurnal Kejuruteraan dan Sains Kesihatan 

Journal of Engineering and Health Sciences 

Jilid 2 2018: 19-30 

 

30 
 

 


