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Abstract Manuscript Information 

 

IoT refers to the network of physical objects like devices, vehicles, buildings, and other 

items embedded with sensors, software, and other technologies that enable them to connect 

and exchange data with other devices and systems over the internet. IoT devices 

significantly impacts numerous industries, such as manufacturing, telecommunications, 

IT, energy, healthcare, logistics, finance, media, defense, and government, by enhancing 

operational efficiency and service delivery. Within the Banking and Financial Services 

sector, the Internet of Things (IoT) is poised to revolutionize all aspects of the industry.  

IoT technology enables financial institutions to gather and analyze data from sensors 

embedded in various devices. This data provides insights into customers' activities, life 

events, and needs, allowing institutions to tailor their services more precisely. The aim of 

this paper is to analyse the impact of IoT applications in Banking and Financial services.  
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INTRODUCTION  

In the modern era of connectivity, the Internet of Things (IoT) 

has emerged as one of the most pervasive and sophisticated 

technological innovations of the century. IoT refers to the 

network of physical objects like devices, vehicles, buildings, and 

other items embedded with sensors, software, and other 

technologies that enable them to connect and exchange data with 

other devices and systems over the internet. According to a 

report by Cisco, the number of these connected devices is 

projected to reach 50 billion by 2020, underscoring the rapid 

expansion and integration of IoT technology into various aspects 

of daily life and industry. 

In today's hyper-connected world, IoT has emerged as a 

groundbreaking and highly sophisticated technological 

innovation. IoT involves a network of physical objects including 

devices, vehicles, buildings, and more embedded with sensors 

and software that enable them to connect and exchange data over 

the internet. According to a Cisco report, the number of these 

connected devices is expected to reach 50 billion by 2020, 

illustrating the rapid expansion and integration of IoT 

technology across various sectors of life and industry. This 

proliferation of IoT devices significantly impacts numerous 

industries, such as manufacturing, telecommunications, IT, 

energy, healthcare, logistics, finance, media, defense, and 

government, by enhancing operational efficiency and service 

delivery. For example, IoT enables predictive maintenance in 

manufacturing and remote patient monitoring in healthcare. The 

vast amount of data generated by devices like smartphones, 
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smart watches, and smart home systems needs to be effectively 

managed to provide valuable insights and support real-time 

decision-making. This data is crucial for research, marketing 

analysis, and developing proactive solutions, ultimately allowing 

organizations to boost productivity, create innovative business 

models, and meet evolving market demands.1 

As more devices in homes and workplaces connect to the 

internet, the digital security of the Internet of Things (IoT) is 

becoming an increasing concern. These connected smart devices 

often communicate through edge gateways or cloud platforms, 

generating data streams at unprecedented speeds.  

The sheer volume of data produced by IoT devices surpasses that 

of any other emerging technology, primarily due to the 

continuous data collection from sensors. 

IoT, along with Industrial IoT and Edge Computing, is 

experiencing rapid growth and is now deeply integrated into our 

daily lives. Applications range from intelligent tracking systems 

in transportation to industrial wireless automation, enhancing 

public safety, personal health monitoring, and healthcare for the 

elderly. The possibilities are vast, indicating that we are living in 

a future once thought to be far off.  A 2020 report by IDC on IoT 

spending highlighted that worldwide investment in IoT would 

return to double-digit growth in 2021, with CAGR of 11.3%. 

This growth spans various sectors, from home appliances and 

smart sensors to factories and healthcare devices. The expanding 

IoT market is a clear indicator of a thriving business sector. 2 

The IoT is a prominent and rapidly growing topic in both 

professional and personal spheres. IoT's influence is 

transforming how we live and work. Essentially, IoT is a infinite 

network of consistent devices and people that collect and share 

data about their usage and surrounding environments. 

Recent technological advancements have significantly expanded 

IoT's reach across various fields, fueling a digital revolution by 

connecting almost every device we use to the internet. This 

connectivity has reshaped industries, particularly in the wake of 

the COVID-19 lockdowns, which made online banking services 

indispensable. To enhance consumer engagement, banks and 

financial institutions are increasingly adopting advanced 

technologies such as Big Data, IoT, Artificial Intelligence (AI), 

Cloud Computing, and Machine Learning (ML). 3 In the banking 

and financial services industry, IoT is regarded as the next major 

innovation. By leveraging these interconnected devices, banks 

can offer personalized services, streamline operations, and 

improve security, thus providing a more efficient and engaging 

experience for their customers. 

 

IoT: Concepts and Mechanism  

IoT refers to a network of smart devices connected over the 

internet, encompassing a wide array of gadgets such as smart 

phones, wearables like Fitbit and Apple Watch, home assistants 

like Amazon Alexa or Google Assistant, and toll payment 

devices like FASTag, developed by the National Payments 

 
1https://www.marketsandmarkets.com/pdfdownloadNew.a

sp?id=172304505 
2 https://www.dsci.in/blogs/iot-technology-in-india/ 

Corporation of India.  IoT is about enabling devices can 

communicate, share information, anticipate needs, solve 

problems, and improve efficiency. This process involves 

interconnecting physical devices, vehicles, buildings, and other 

objects embedded with electronics, software, sensors, actuators, 

and network connectivity. These "smart objects" are capable of 

collecting and exchanging data, allowing for real-time data 

sharing and seamless integration. There are some point should 

be known to study the working aspects of IoT: 

Potential Issues and Solutions: Performance issues in any part 

of the IoT network can negatively impact the entire system. For 

instance, a compromised node due to a cyberattack can impair 

other nodes, highlighting the importance of robust security 

measures. Effective IoT testing is essential to ensure system 

predictability and prevent unforeseen errors. By identifying 

weak network nodes in advance, appropriate steps can be taken 

to enhance the system's reliability. 

Importance of Security: Securing IoT networks is critical 

because hackers can gain control of the network, alter processes, 

or manipulate data in the absence of strong cybersecurity. To 

mitigate these risks, extensive testing of IoT devices is required 

before each upgrade. This testing ensures that the devices 

function correctly and securely within the network. 

Challenges in IoT Testing: The fragmented nature of the IoT 

ecosystem, with its diverse platforms and devices, makes testing 

a complex task. A broad and reliable testing group with access 

to various platforms and devices is necessary to ensure 

compatibility across different channels. Additionally, several 

factors must be considered to ensure that IoT applications 

perform as expected4: 

1. Device Compatibility – Ensuring devices work seamlessly 

with various platforms. 

2. Network Reliability – Maintaining consistent and robust 

network performance. 

3. Security Measures – Implementing strong cybersecurity 

protocols to protect data integrity and privacy. 

4. Real-time Data Processing – Ensuring devices can handle and 

process real-time data efficiently. 

5. User Experience – Providing a faultless and user-friendly 

customer experience. 

 

Key Considerations for IoT Device Testing:  By addressing 

these factors, IoT applications can deliver the intended benefits, 

from enhanced efficiency to improved problem-solving 

capabilities, while ensuring data security and system reliability. 

There are some key considerations for IoT device testing: 

 

1. Connectivity Verification – Ensure that IoT devices are 

properly connected to sensors, the cloud, other IoT devices, and 

all necessary components to provide a seamless user experience. 

This integration is critical for the smooth operation and 

coordination of the entire IoT ecosystem. 

3 https://www.cigniti.com/blog/iot-testing-banking-financial-

services/ 
4  https://www.cigniti.com/blog/iot-testing-banking-financial-

services/ 
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2. Continuity Assurance – Confirm that the IoT system can 

maintain continuous operation without interruptions. Continuity 

is vital for applications where constant monitoring and real-time 

responses are necessary, such as in healthcare or industrial 

automation. 

 

3. Regulatory Compliance – Verify that IoT devices adhere to 

international regulations and standards. Compliance ensures that 

the devices are safe, reliable, and meet legal requirements, which 

is essential for global market acceptance. 

 

4. Interoperability – Ensure that IoT devices work 

harmoniously and effortlessly with other connected IoT devices. 

Interoperability is crucial for creating a cohesive network where 

devices can communicate and function together effectively. 

 

5. Security and Data Integrity – Ensure that data generated by 

IoT devices is free from viruses and other security 

vulnerabilities. Robust security measures are necessary to 

protect sensitive information and prevent cyberattacks. 

 

6. Comprehensive Testing – The most effective way to 

overcome these challenges is through thorough testing of IoT 

devices. Comprehensive testing helps identify and rectify issues, 

ensuring the devices function correctly and securely. 

 

7. Efficient QA Approach – To launch a reliable product 

quickly, the common Quality Assurance (QA) approach involves 

shorter testing periods. This approach balances the need for 

thorough testing with the demands of a shorter time-to-market, 

ensuring products are both high-quality and timely. 

 

8. Early Implementation of Testing – Testing should be 

integrated from the beginning of the development phase. Early 

detection and correction of faults can significantly reduce the 

time and cost associated with later-stage fixes, leading to a more 

reliable final product. 

 

9. Expansion of IoT Market – As the deployment of cloud-

based platforms for IoT devices increases, the market is expected 

to expand. These platforms enhance the capabilities of IoT 

devices by providing additional processing power, storage, and 

connectivity options, driving further growth and innovation in 

the IoT sector. By addressing these considerations, companies 

can ensure that their IoT devices are reliable, secure, and 

compliant, providing a seamless and safe user experience. 

Implementing rigorous and early testing strategies will help in 

delivering high-quality products to the market efficiently. 

 

IoT Applications in Banking and Financial Services 

As technology continues to integrate into our daily lives, the role 

of IoT in banking will only grow. The ability to connect devices 

 
5https://www.insiderintelligence.com/insights/iot-banking/ 
6https://www.marketsandmarkets.com/pdfdownloadNew.a

sp?id=172304505 

and gather real-time data is reshaping how financial services are 

delivered and consumed. Financial institutions are now better 

equipped to anticipate customer needs, enhance security, and 

streamline operations, making the entire banking process more 

efficient and secure. This shift towards a digital banking future 

necessitates continuous innovation and adaptation by both 

consumers and institutions to stay ahead of the curve. 

Within the Banking and Financial Services sector, the Internet of 

Things (IoT) is poised to revolutionize all aspects of the industry.  

IoT technology enables financial institutions to gather and 

analyze data from sensors embedded in various devices. This 

data provides insights into customers' activities, life events, and 

needs, allowing institutions to tailor their services more 

precisely. For instance, banks can use IoT data to monitor 

significant life events like purchasing a home or starting a 

family, thereby offering timely and relevant financial products 

and advice. Moreover, IoT facilitates the creation of usage-based 

differentiated offerings, such as Usage-Based Insurance (UBI). 

By analyzing data on how customers use certain services or 

products, financial organizations can develop personalized 

pricing models and services that better reflect individual 

behaviors and needs. This level of customization not only 

enhances customer satisfaction but also helps institutions build 

stronger, more personalized relationships with their clients. 

The banking industry is becoming increasingly digital, driven by 

the rapid evolution of IoT. This digital transformation is making 

banking more convenient for consumers, who can now access 

services through a variety of connected devices at any time. For 

example, IoT-enabled ATMs, smart branches, and mobile 

banking apps allow customers to perform transactions, manage 

accounts, and receive real-time financial advice more easily than 

ever before. By leveraging IoT technology, financial institutions 

can offer more personalized, efficient, and secure services. The 

digital transformation driven by IoT is paving the way for a 

future where banking is seamlessly integrated into our daily 

lives, providing unparalleled convenience and tailored financial 

solutions. 5 

IoT devices allow banks to offer real-time, connected banking 

solutions that enhance customer financial management. By 

gathering data from various smart devices, banks can help 

customers make smarter financial decisions. This data also 

enables banks to provide personalized services, financial advice, 

and tailored products. Additionally, IoT technology helps banks 

reduce operating costs by boosting both user and IT productivity 

and lowering technology expenses.6 The communication 

between smart devices enables banking operations to be cost-

effective, reducing the overall costs and enhancing productivity. 

These sets of information exchanged between banks and smart 

device users using banking services on devices like mobile 

phones, tablets, laptops, and wearable/watches are tracked by 

IoT to analyze the customer demands, behavior and purchase 

patterns to capture real-time analytics.7 

 
7https://www.mindtree.com/insights/blog/future-internet-

things-iot-approach-banking-industryJun 29, 2021 
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As technology advances and people become more aware of the 

benefits of online banking, the use of IoT in banking and 

financial services is expected to grow. A report by Fortune 

Business Insights predicts that the global IoT market in BFSI 

will reach $116.27 billion by 2026, with a growth rate of 26.5% 

annually. Banks and financial institutions are investing more in 

IoT technologies, which will drive market growth. During this 

time, the increasing use of e-wallets, virtual assistants, self-

service options, and advanced security measures to protect 

against cyber-attacks will further boost IoT adoption in the BFSI 

sector.8 

The integration of IoT technology in finance offers numerous 

benefits, ranging from faster decision-making to streamlined 

operations and improved efficiency. By collecting data from 

multiple sources and enabling machine-to-machine 

communication, IoT facilitates data analytics, pattern analysis, 

and market research, empowering finance departments to make 

informed business decisions more rapidly. Additionally, IoT 

devices automate finance and accounting (F&A) processes, 

saving time and effort by collecting and updating information to 

the cloud in real-time, thus enhancing operational efficiency. 9 

 

The Impact of IoT in Banking and Financial Services 

The IoT's impact on the banking industry extends beyond 

customer-facing applications, influencing operational models 

and cost structures. Banks are increasingly prioritizing customer-

centricity, reorganizing front-office operations to meet evolving 

consumer demands. Operating model enhancements, driven by 

IoT innovations, have streamlined processes such as digital 

account opening, significantly reducing time and resource 

investments. 

In the Banking and Financial Services sector, real-time data flow 

facilitated by the Internet of Things (IoT) is revolutionizing 

various critical functions. By enabling continuous data 

processing, IoT helps in effective risk management, application 

monitoring, fraud detection, and transaction cost analysis. Real-

time data can also prevent issues such as risky trades and stock 

market meltdowns by providing timely insights and automated 

responses to potential threats. 10 Following are some benefits of 

IoT in banking and financial services: 

Transition to Digital Banking: The banking industry has 

undergone a significant transformation from traditional brick-

and-mortar establishments to digital platforms. With the advent 

of IoT, the future of banking is becoming increasingly innovative 

and interconnected. IoT is enhancing the omni-channel approach 

that banks are adopting to engage customers, focusing heavily 

on improving the overall customer experience. This evolution 

has brought stability, but the industry is on the brink of even 

greater disruption. 

Enhancing Customer Interaction and Experience: As customer 

touchpoints increase and interaction channels evolve, the 

 
8https://www.cigniti.com/blog/iot-testing-banking-financial-

services/ 
9https://www.highradius.com/resources/Blog/iot-in-

finance/#:~:text=IoT%20helps%20finance%20companies

%20save,experience%20to%20a%20large%20extent. 

adoption of IoT in banking is expanding significantly. IoT is 

being integrated into various banking functions to enrich 

customer experiences, such as Know Your Customer (KYC) 

processes, lending, collateral management, trade finance, 

payments, personal financial management, and insurance. These 

applications of IoT not only streamline operations but also 

ensure that customer and financial data are secured. 

Cost Reduction and Improved Services: IoT-led banking can 

help banks reduce overall operational costs while enhancing 

customer experience. By using IoT technology, banks can 

provide more contextual and conversational services, making 

interactions more personalized and efficient. For example, IoT-

enabled devices can monitor customer behavior and preferences 

in real-time, allowing banks to offer tailored financial advice and 

products. Additionally, automated processes and real-time data 

analysis reduce the need for manual intervention, cutting down 

on labor costs and increasing efficiency. 

The Future of IoT in Banking: The integration of IoT in banking 

represents a significant leap towards a more connected and 

efficient financial ecosystem. As banks continue to adopt and 

implement IoT technologies, the industry is poised for further 

advancements that will redefine customer engagement and 

operational strategies. The full impact of this technological 

disruption is yet to be realized, but it promises a future where 

banking services are more secure, cost-effective, and customer-

centric. 11 The IoT is transforming the Banking and Financial 

Services sector by enhancing real-time data processing 

capabilities, improving customer engagement, and reducing 

operational costs. This digital shift not only offers a richer and 

more secure customer experience but also prepares the industry 

for future innovations that will continue to reshape the landscape 

of banking and financial services.  

Enhanced Asset and Collateral Tracking: IoT technology 

provides banks with better control over mortgaged and retail 

assets, such as cars, trucks, and bikes, by monitoring their 

condition and location. This capability is particularly beneficial 

for automating the agriculture lending system. Throughout the 

loan lifecycle, banks can monitor loan performance, including 

specific agricultural metrics, thereby enhancing loan 

management and risk assessment. 

Automation in Payments: IoT is also revolutionizing the 

payments domain with the integration of connected devices and 

wearables. Payments through smartwatches, QR codes, digital 

wallets, and Unified Payments Interface (UPI) are becoming 

mainstream, significantly altering the payments landscape. The 

widespread adoption of these technologies, even in rural areas, 

demonstrates their game-changing potential. Innovations like 

WiFi-enabled cards and RFID-based payment processing further 

highlight IoT's impact on making transactions more seamless 

and secure. 

 

10https://www.marketsandmarkets.com/pdfdownloadNew.

asp?id=172304505 
11https://www.forbesindia.com/blog/technolog

y/internet-of-things-in-banking-the-vital-links/ 
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Advancements in AI-Driven Contextual and Conversational 

Banking: IoT fosters contextual and conversational banking, 

enhancing customer engagement and experience. Through IoT-

enabled devices, customers can interact with their banks 

virtually, receiving personalized services. For example, a 

customer needing a short-term loan can communicate their 

requirements via an assisted device, prompting the bank to offer 

a customized solution that strengthens the customer-bank 

relationship. 

 

Opportunities and Future Prospects 

IoT-led digital initiatives present huge opportunities for banks 

and financial institutions to introduce new products and services, 

attract new clients, and increase market share. The integration of 

IoT in banking is not just an innovation; it's the future of the 

industry. This ‘Internet of Things in Banking’ era will soon be 

an intrinsic part of banking, simplifying and enhancing financial 

services. 

In the realm of banking and financial services, the integration of 

IoT is revolutionizing customer experiences and operational 

efficiencies. Visa's Mobile Location Confirmation service, for 

instance, leverages real-time geographical data from consumers' 

mobile devices to enhance fraud analysis. By cross-referencing 

the cardholder's location with the transaction location, banks can 

confidently approve transactions, illustrating the fusion of IoT 

with predictive analytics to bolster security measures. There are 

many examples of innovative approach of banking and financial 

services with IoT applications like Alfa Bank's Sense application 

stands out for its ability to predict real-time customer financial 

behavior and offer personalized product recommendations. This 

level of customization surpasses traditional mobile banking 

apps, resembling communication styles seen in platforms like 

Facebook Messenger. Moreover, IoT applications like Groceries 

by Mastercard streamline the purchasing process, allowing 

seamless transactions through partnered e-commerce platforms 

like Fresh Direct and ShopRite. On the other hand, wearable 

banking has emerged as a convenient option for consumers, with 

many banks offering dedicated applications for popular devices 

like the Apple Watch. Some institutions have even developed 

their own wearable devices, such as Barclays' Pay with BPay, 

facilitating contactless payments. This intersection of IoT and 

wearables underscores the industry's commitment to providing 

frictionless banking experiences across various channels. 12 

Furthermore, the deployment of chatbots powered by IoT 

technologies has revolutionized customer service, offering 

round-the-clock assistance and personalized interactions. These 

virtual assistants leverage natural language processing and 

machine learning to improve over time, enhancing the overall 

customer experience. Capital One's Eno, for instance, provides 

proactive alerts about potential fraud or irregular transactions, 

showcasing the potential of IoT-enabled chatbots in enhancing 

security measures. 

 
12https://www.stoodnt.com/blog/scopes-of-internet-of-

things-iot-in-the-banking-and-financial- 
13https://www.datasciencecentral.com/iot-in-finance-

sector-is-shaping-digital-future-of-banks-amp/ 

Smart speaker technologies have also gained traction in the 

banking sector, offering customers the convenience of voice-

based interactions. NatWest's voice banking feature, piloted with 

Google Assistant, allows customers to inquire about account 

details and transactions using voice commands via Google Home 

smart speakers. This seamless integration of IoT with voice 

technology exemplifies the industry's commitment to meeting 

evolving consumer preferences. The integration of IoT 

technologies in the banking and financial services sector is 

reshaping customer experiences, operational efficiencies, and 

security measures. By embracing IoT-driven innovations, banks 

can stay ahead of the curve and deliver seamless, personalized, 

and secure banking experiences to their customers. 

The future of IoT in the banking industry promises improved 

transparency and decision-making processes for lenders. With 

comprehensive data on customers and their associated 

commodities, financial organizations can make more informed 

credit decisions, reducing risks related to untrustworthy debtors. 

This transparency enables lenders to offer personalized solutions 

based on customer behavior, motivations, and credit records, 

enhancing overall risk management practices. Despite the 

potential benefits, many banking and Fintech companies remain 

hesitant to fully leverage IoT technology, citing concerns about 

the return on investment. However, the financial sector stands to 

benefit greatly from exploring the various applications of IoT in 

banking, from improving users' financial habits to enhancing the 

quality of the overall banking experience. 

Projected IoT trends are expected to revolutionize the industry, 

with advancements in IoT platforms, changes in operating 

system design, and device architecture. These developments are 

set to propel this sector to new heights, offering increased 

efficiency, security, and functionality. 13 

Efficiency is further enhanced through IoT applications in 

branch banking. Biometric sensors can collect data as soon as 

customers enter a bank branch, providing valuable insights and 

streamlining processes. This integration of IoT technologies into 

traditional banking systems ensures that branches remain 

relevant in an increasingly digital landscape. 

 

CONCLUSION 

IoT technology presents numerous opportunities for the banking 

industry, including customer management, business process 

automation, and the introduction of new payment methods. As 

banks continue to explore and implement IoT solutions, they are 

poised to emerge as leaders in the future of banking, leveraging 

technology to deliver enhanced services and experiences to their 

customers. Furthermore, IoT technology enhances credit risk 

management by gathering real-time data on clients' assets and 

sending alerts about high-risk customers, thus minimizing bad 

debt and improving return on investment. Additionally, IoT 

coupled with machine learning applications aids in fraud 

detection by collecting data from various sources to identify 
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anomalies and instances of fraud or money laundering, enabling 

timely corrective actions. The future of the Internet of Things 

(IoT) in the Banking and Financial Services sector holds 

immense potential for further development and innovation.  
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