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Abstract 

The Internet of Things (IoT) is revolutionizing payment systems by enabling seamless, automated 

transactions across business-to-consumer (B2C) and business-to-business (B2B) contexts. This 

paper explores IoT’s role in automating payments through technologies like Near Field 

Communication (NFC), wearable devices, and smart sensors, which reduce human intervention 

while enhancing efficiency and convenience. Key benefits include faster processing, reduced 

operational costs, and improved accuracy, though challenges such as security vulnerabilities and 

privacy concerns persist. Case studies highlight applications in retail, transportation, and utilities, 

demonstrating IoT’s potential to enable auto-initiated payments, contextual authentication, and 

micropayments. The study underscores the need for robust security frameworks and standardized 

protocols to fully realize IoT’s transformative potential in payment ecosystems. 
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Introduction  

The phrase Internet of Things (IoT) has been around now for 15 years. When we talk about the Internet 

of Things (IoT), the things we mean are sensors, such as radio frequency identification (RFID) for 

tracking, identification, and control. The sensors can do more than just log. They can send data through 

the Internet and the database. The sensors can also receive orders and send them through the database to 

the Internet. The Internet of Things (IoT) has the ability to connect, sense, make smart decisions, and 

control in the physical world. The use of IoT technology connects the physical world with things being 

embedded with sensors, software, and other technologies to the larger Internet or cloud to provide 

advanced services to users or other service systems. When we talk about payments, everyone wants to be 

paid easily and quickly. It’s a universal law. We explore the potential for using IoT technology to 

automate and simplify payments in B2C, such as groceries, and B2B, such as rental and advertising 

services, and parking payments. 

IoT Technologies Enabling Payment Automation 

By abstracting payment services from physical cards and mobile wallets down to an IoT device, present 

payment services are currently in a mobile app. This is one of the first steps toward truly invisible 

payments. The challenge is how to ensure the security of both the driver and the passenger. As soon as 

the driver presses the start ticket button, the passenger's telephone app synchronously activates the IoT – 

the ticket button on the phone app will now grey out. The driver then confirms that the passenger is in 
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the vehicle by pressing a confirmation button on the vehicle display. When this is done, a message is 

activated on the passenger's device and the invoice is sent to the driver. A second confirmation on the 

part of the driver is required to complete the transaction. Variants of the process may be necessary to 

handle different travel scenarios and door operations, for instance.  

 

Once the transaction is complete, the passenger has the option of sharing their payment information or 

carrying out the transaction themselves. This is one of the distinguishing features of wearable 

technology where a passenger is unlikely to have a phone available. 

Near Field Communication (NFC) 

Near Field Communication, known as NFC, is one of the most commonly used technologies in mobile 

payment services. Phase 1 of the penetration of NFC in payment services started with proximity cards. 

Some examples of NFC proximity cards include Octopus cards, and the next generation of these cards 

was developed by mobile-based companies and hence started being called NFC cards. Phase 2 of the 

penetration of NFC in payment services has started with NFC technology that allows consumers to make 

payments using their mobile phones. Those who download the mobile wallet from their banks can use 

this service for payments. Mobile banking services from banks now include mobile payment services in 

which users need only their mobile phones (which have a built-in NFC chip) to make payments. [1] 

The technology in NFC allows only very short distances, around 10 centimeters, to exist between two 

devices. NFC transceivers are needed, and these can read information on the available NFC tag – such as 

what services are supported, the person's name, the subscriber's list (usually there is space for five 
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different subscriber payments, encompassing four of the already mentioned possibilities, including 

transportation and ticketing), and various other details about the individual offering the services. Some 

mobile phone providers have already started offering NFC phones for sale. The user's credit and debit 

cards are linked to the NFC phones, so they can be used as an alternative to bank or credit cards. These 

cards are common in transportation companies. They allow payments in a variety of different types of 

utility services in most cities. 

Benefits of Automating Payments with IoT 

Automating payments with the Internet of Things (IoT) will bring several benefits. First, it is faster and 

saves time. For simple recurring payments like utility bills that are based on a regular rate every time, 

choosing auto-pay saves time. Second, it is convenient, especially with mobile applications. Third, it 

frees up the card and relays other data to the consumer that allows just-in-time inventory and 

replenishment. Finally, it can save money by avoiding late payments, overdrafts, or even calling in or 

driving to a storefront to make a payment. 

With the Internet of Things (IoT), more payment scenarios can be automated through connected and 

smart devices. Interest in auto-payments initiated by the merchant will increase. Recurring non-tenure 

purchase relationships do not have to start with a stored credential; it can start with an exchange of 

values on the network without a stored value. Such an occurrence enables payments using IoT devices 

such as wearables, auto-infotainment systems, and personal medical devices, but that has yet to expand. 

To close the gap, the payment system has to effectively communicate payment options to the device 

owners, make it easier to accept the services in the moment, and provide mobile payment apps that are 

simple and compelling. These are things that the industry must address if it wishes to maximize the 

potential of IoT in automating payments. 

Increased Efficiency and Accuracy 

The physical nearness of 'Things' on the Internet of Things (IoT) permits exchanges among them to be 

created, with no need for any outside human mediation, therefore affecting a changeless association 

inside the financial system. In a development perspective, IoT in the financial industry is more similar to 

sensing gadgets than cash supply. Therefore, the eventual outcomes of comprehensively incorporated 

financial and time arrangement dataset will result from IoT as an innovation; strategies that search for 

particular results with an emphasis on tension will be constraining critical advances on a practical and 

expansive-based convergence of cash. For instance, the actual money or demand drafts, or cost or credit 

cards for customer transactions, physical cross boundary funds/claims for wholesale payments, checked 

cheques, or automating for financial claims remittances. [2] 

Diagnosis and treatment for its inadequacy or types of shortfalls that are also characteristic of using 

branch concentration, clearing and settlement account balances, and loan loss provisions are 

technological. In the current system most diagnosed shortfalls result in firms and consumers' behaving as 

if they were not considering their projected future solvency, and like this definition, entities not honoring 

their commitments until and unless they are bailed out will subject 'things' to various 'repair' options. Of 

them, the most frequently used 'repair' for IoT appears to be using banknotes, and fearing negative 

nominal interest rates, hoarding, and other repairs are not always technologically feasible or appropriate 

and will induce inefficiency. The payment methods that are not technology-based are characterized by 

'innate money' as they depend on technological advancements occurring outside the payment system. 
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The purpose of this text is to argue in favor of design improvements in payments for technologically 

'repairing' their minimal technological features of enabling services, by citing payment analogs from 

location-based electronic platforms. 

Security and Privacy Considerations in IoT Payment Systems 

The Internet of Things (IoT) promises to change many aspects of daily life. A key component of the IoT 

is machine-to-machine (M2M) transactions, including payments. This living pilot study is the first 

documentation of M2M payments that provides guidelines, real-world examples, and practical 

implementation experience. After an introduction, the state of the art of the IoT, mobile payments, and 

other related work are presented. 

Cookies enable the optimization of a conceptual M2M transaction scenario, offering a practical testbed 

to develop real M2M IoT payments. Initially developed as a narrative, participant teams were tasked to 

implement the scenario and to provide a presentation. IoT payments and NFC payments form the core of 

Section 4, offering a range of low-level payment capabilities for devices to initiate and complete 

payments. The IoT offers an opportunity to use extensive contextual data to enrich payment transactions 

while holding out against utilizing less trustworthy data to support payments. However, security and 

privacy are significant barriers to the integration of payments within the future IoT. [3] 

Case Studies  

This chapter exemplifies several key features of the IoT and suggests how these could be exploited to 

automate payments. Although many of these case studies and associated benefits have not yet been 

realized in the commercial world, it is suggested these could facilitate  

a) auto-initiated and seamless payments,  

b) innovative and low-cost methods of authentication,  

c) embedded consumption and usage analytics, and  

d) support for micropayments.  

In a variety of domains, equity, fairness, and innovation in payments can be afforded. Providing a fairer, 

efficient, and more innovative approach to payments will grow the payments business. These 

suggestions are valid in both physical and hosted IoT domains, across an array of different real-world 

applications. 

Many of the features are associated with relatively simple additional value propositions with important 

security benefits. These are easy to communicate to concerned customers about the IoT, such as a farmer 

leveraging IoT to automate their recurring salary payment to avoid 'middlemen' from taking their cut. 

Combining the IoT with desired attribute-based authentication services that some individuals would 

wish to use accelerates this process. Similarly, auto-initiated payments resulting from examination grade 

results uploaded to a centralized Grade Center and verified by a third-party examiner or the hiring out of 

an Internet-connected design and make Smart Product could facilitate the smart contract agreements and 

provide underlying goods and services in one outstanding form of a diverse attribute-based agreement. 

The list of IoT combinations and potential sources of revenue management innovations is large. There 
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could be significant unexploited profits associated with many of the areas not yet exploited. The TSP 

would not only have the crucial task of enrolling the vendor but also of managing the diverse payments, 

delivery, and acceptance confirmation arrangements in an unknown manner. [4] 

Conclusion:  

The integration of IoT into payment systems marks a significant shift toward frictionless, context-aware 

transactions. By leveraging NFC, sensors, and connected devices, IoT enables automated payments in 

scenarios ranging from retail purchases to utility billing, reducing manual processes and enhancing user 

convenience. While benefits such as efficiency gains, cost savings, and real-time analytics are evident, 

challenges like securing M2M transactions and ensuring data privacy remain critical barriers. Real-

world applications in transportation (e.g., smart ticketing) and healthcare (e.g., wearable-based 

payments) illustrate IoT’s versatility, but widespread adoption requires addressing security risks through 

encryption, multi-factor authentication, and regulatory frameworks. Future advancements must focus on 

interoperability, user trust, and scalable solutions to unlock IoT’s full potential in creating a globally 

connected, intelligent payment infrastructure. 
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