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Abstract: The Internet of Things (IoT) has the potential to improve 

the capabilities of an intelligent platform by connecting billions of 

connected smart devices to solve global problems. However, careful 

consideration is needed in how it is used and implemented. 

Advancements in technology have led to the growth of cloud 

computing, robotics, IP-based networking, and artificial 

intelligence, making the IoT as disruptive as the Industrial 

Revolution. However, there are concerns about the security and 

privacy of the IoT, which are exacerbated by the rapid spread of 

related IoT devices, the possibility of using them in unsafe situations, 

and the ability of certain devices to automatically connect to other 

devices. High-profile incidents where a single IoT device is used to 

launch attacks into a larger network persist despite numerous 

security measures. To address security issues in an IoT context, a 

security paradigm that can stop any central attack on a larger IoT 

network, even if just one point of entry is compromised, may be 

necessary. Blockchain has shown potential in this regard, and 

despite its challenges, it has garnered interest as the newest 

generation of technology that conforms to end-to-end security 

criteria in an IoT setting. 
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I. INTRODUCTION 

According to the present trend, the Internet of Things is significantly changing people's 

lives and will continue to uncover innovative scientific and technological advancements that 

are integrated into the operation of smart devices and internet-connected apps. One example of 

revolutionary inventions is robotics. Applications, contactless payment systems, big data 

analytics, artificial intelligence, and other technologies are constantly consuming the internet, 

making a tremendous amount of information accessible at any time and from any place.They 

engage in uninterrupted interaction from one end of the world to the other. Because of this, the 

world is becoming more and more reliant on the internet to facilitate communication between 

various technologies, people, and systems. Many sectors are already using IoT-based solutions 

to create new or much improved technology. For example, doctors may now effectively 

monitor patients remotely and provide medication based on information gathered from the 

hospital's IoT environment thanks to the use of IoT solutions. It is safe to argue that nothing in 

the history of information technology has had a greater impact on humanity than the Internet 

of Things (IoT), which is widely considered to be the biggest frontier for improving humanity 

in a variety of ways. Millions of people have been satisfied with the adoption of the IoT, but it 

is not without its challenges. The Internet of Things has numerous benefits, but it also has 

disadvantages. Examples include cross-border computer assaults, IP-based network 

interception, identity theft, and data security and privacy issues. As more smart gadgets interact, 

it is hard to anticipate how many threats will be found. It is reasonable to presume that some 

of the many benefits of the IoT evolution also contribute to some of its disadvantages, without 

being overly critical. As a result, calls to prevent its abuse are stronger than ever.Additionally, 

blockchain technology is growing rapidly. Due to its decentralised, secure, and transparent 

nature, information and privacy breaches are difficult and nearly impossible to accomplish. 

Blockchain-based IoT solutions can be created to address information security and privacy 

concerns at scale because of its ability to regulate the sharing and access of critical data. 

Numerous industries are already testing and utilising blockchain, which is gradually emerging 

as the vital security component that the IoT ecosystem is lacking. Whether it actually offers a 

reliable answer to the security and privacy problems with the Internet of Things will become 

evident in due course.  

The remainder of the paper is organised as follows: A description and definition of 

blockchain are provided in Section II. Providing a conceptual overview is Section III.The 

explanation of the Internet of Things, as well as its uses and related problems. Section IV 

explores how the blockchain's decentralisation and immutability features, which include the 

function of peer-to-peer networks, may help to reduce security risk issues with IoT solutions. 

The paper is concluded in Section V. 

II. OVERVIEW AND DEFINITION OF BLOCKCHAIN 

The concept of blockchain was first conceived in 2008 when Satoshi Nakamoto, who is 

believed to be an individual or group of individuals going by the name "Nakamoto," published 

a paper titled "Bitcoin: A Peer-to-Peer Electronic Cash System," detailing the possibilities of a 

direct online payment from one party to another without the use of a third-party middleman. 

The paper discussed a way to combine data structures with different computer concepts and 

technologies to create an electronic payment system that is secured by cryptographic 

procedures, even though it did not directly mention blockchain. Nonetheless, efforts are 
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underway to employ a computationally efficient technique for time-stamped digital documents 

that is impervious to backdating or alteration: a cryptographic-protected chain of 

blocks.Despite being first presented by Stuart Haber and W. Scott Stornetta in 1991, the pattern 

that most modern blockchain-based systems have adopted was found in Nakamoto's work. 

Notably, blockchain is the foundation of the fundamental architecture of Bitcoin, a 

cryptocurrency, and it is a great example of a field in which blockchain has been adopted since 

early 2009, when it first began to garner significant public interest. Blockchain has grown into 

one of the most significant technologies of our time and is now used in a variety of sectors 

outside of cryptocurrency, such as manufacturing, e-commerce, financial services, shipping, 

and even health. As of yet, there is no accepted definition of blockchain in any known language. 

It is widely acknowledged that blockchain-based innovations are showing great potential and 

transforming the information technology industry worldwide since they provide a secure 

solution that cannot be altered or controlled by a single entity. [6] defines blockchain as a 

distributed database system or technology that maintains an increasing collection of records or 

data that are validated by the nodes in the network. According to, "blockchain is a growing 

record of data or a type of data structure that is replicated on many computers, with these 

computers having the same information on them." This is the reason why the technology is 

resistant to data changes. According to this definition, blockchain technology is made up of 

numerous lists of immutable blocks connected by cryptographic techniques. Each block can 

contain a variety of data or transactions, as well as a time stamp, a unique reference number, 

and a pointer that can be used to identify the transaction in question as well as a transaction 

that occurred immediately before it. It is generally accepted that a technology developed with 

blockchain principles and protocols would be decentralised, unchangeable, irreversible, and 

impervious to tampering. Though at its core, blockchain technology is a way to securely store 

and distribute information, its true appeal is in its potential applications for conducting 

transactions and exchanging information between parties with undeniable transparency and 

without a central authority.  

III. INTERNET OF THINGS: OVERVIEW, DEFINITION, APPLICATIONS, AND CHALLENGES 

There are a wide range of physical, intelligent devices all around the world. These devices are 

equipped with software that, depending on their architectural designs, can provide specific 

services in order to transcend geographical borders. Additionally, these devices can connect via 

a variety of communication networks. These achievements were challenging to achieve with 

traditional computing techniques. These days, billions of devices connect a variety of 

commonplace items, including traffic light sensors, smart automobiles, and smart homes, 

among others, beyond time and location constraints by using contemporary computer 

capabilities. These new services and opportunities have the potential to significantly enhance 

business, technology, and economic growth, and the number of activities occurring online is 

growing exponentially. With so many technical platforms, systems, and applications that are 

connected online, it can be challenging to define exactly what the Internet of Things (IoT) 

entails.could be really difficult because there are a lot of events involved, and anything can 

intelligently connect to practically anything. According to [10], the Internet of Things is a 

network of linked objects, people, and data that are collectively referred to as "things." These 

Things can process and react to data from the real and virtual worlds by collaborating with 

intelligent hardware and software services. These tangible and intangible things have 

intelligent interfaces and are seamlessly integrated into the information system. "IoT is 
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theoretically defined as a dynamic information system with self-configuring capabilities based 

on standard and interoperable communication protocols where physical and virtual 'Things' 

have identities, physical attributes, and virtual traits," the statement reads. According to the 

definitions provided, there are countless possible uses for the Internet of Things, and many 

people agree that it has provided and will continue to provide a platform for the development 

of new scientific and technological abilities. Although the Internet of Things (IoT) has been 

defined and presented differently by various individuals and professional organisations, it is 

widely accepted that as more objects are connected to the internet, the technology will continue 

to progress and offer vast potential for the creation of new applications in almost any field that 

can be thought of. Many IoT-based solutions have been developed to improve quality of life 

and operational efficiencies across a wide range of industries. Some of these applications have 

expanded at a never-before-seen pace as a result of the consumerization of science and 

technology, while others are flourishing and deeply ingrained in all societies. For example, IoT 

has made it possible to develop new devices that are packed with state-of-the-art technology 

and enable remote patient monitoring. This helps medical professionals keep their patients safe 

and healthy. Thanks to several state-of-the-art IoT devices, the hospital's IoT ecosystem now 

allows patients to interact with their physicians more often. This makes it possible to track, 

collect, and evaluate relevant data about patient actions. This, in turn, helps to provide vital 

information that allows medical professionals to attend to patients' needs. quickly and 

accurately, saving lives before they are typically lost. The Internet of Things is transforming 

the healthcare sector by enabling the provision of innovative solutions for patients and 

healthcare providers. For instance, employing surgical robots to do a number of medical 

procedures or setting up a fitness sensor to track a patient's heartbeat. In the transportation 

industry, the Internet of Things platform has made it possible for smart traffic lights and 

cameras to keep an eye on the streets for weather, accidents, and traffic congestion. This 

scenario demonstrates the true potential of big data since these smart devices and intelligent 

equipment enable data in an Internet of Things environment to be monitored, gathered, and 

then sent to the transportation management authority to Use analytics and make informed 

decisions to improve passenger experiences, safety, and efficiency. The Internet of Things has 

also helped the financial services and e-commerce industries. The rapid digital transformation 

and growth of mobile technology in these sectors has led to an increase in the use of personal 

smart devices to access financial institution and e-commerce products and services. This has 

helped the industries generate data that can provide in-depth insights into consumer behaviour. 

For example, by examining a new customer's income and spending, an IoT-enabled banking 

app can rapidly determine if they are eligible for credit. Furthermore, more advanced 

authentication features in payment devices like contactless debit or credit cards, POS terminals, 

and ATMs are being included into IoT-based fraud protection solutions.For instance, Chinese 

e-commerce behemoths Tencent and Alibaba Group have already introduced facial recognition 

technology for purchase authentication, a Spanish bank has already adopted the technology, 

and Apple Inc. and Samsung have integrated fingerprint-compatible apps into their 

smartphones to do away with the need to enter a pin. It is evident that IoT-based technologies 

are flourishing, and businesses in the financial services and e-commerce sectors are utilising 

their benefits and potential to lessen the security risks that are prevalent in these sectors.  

Right now, the Internet of Things is arguably everywhere, and connected gadgets are being 

added to almost every part of our lives. As more activities go online, more information sources 

will become accessible, opening up new possibilities to expand the IoT's range of applications. 



M.Jayakeerthi and Divya Jose J.,/IJNS. Vol 1 (3): 2024,PP:28-36                            ISSN: 2584-2846 

 

32 | P a g e   C o p y r i g h t s @ a u t h o r s
  

 

There are currently billions of IoT devices, and by 2025, 55.7 billion are anticipated to be 

connected. Despite a variety of conflicting predictions about the number of connected IoT 

devices that will soon be available on the market, it is indisputable that there will continue to 

be a substantial shift towards more internet-enabled products. Although this study hasn't 

included many instances of practical IoT applications, it's crucial to remember that the IoT has 

spurred a plethora of new discoveries. If all of the tech-inspired improvements that are currently 

occurring were ranked by their usability range, IoT would win out.continue to be among the 

few, if not the only, creations that have served as a basis for the creation of additional 

inventions.  

However, in spite of the Internet of Things' many benefits, there are innumerable problems 

with its setup and operation. Numerous significant cyberattacks have been tied to the Internet 

of Things (IoT), often utilising vulnerable connected devices (such cell phones, security 

cameras, etc.) to support illegal activities. There have been many concerns about how to 

effectively protect the billions of internet-connected gadgets. 98% of IoT device traffic is not 

encrypted, according to Threat Report, meaning that the vast majority of sensitive and private 

data on the network is susceptible to various forms of assaults. The potential forOne could 

argue that because personal data and information are vulnerable to hackers, consumers and 

organisations are wary of the security features of IoT-enabled devices and platforms. Despite 

the efforts of numerous companies to customise the proper security standards for every IoT 

deployment, the centralised IoT architecture could no longer be entirely suitable for the 

expanding number of IoT devices and applications. The great majority of IoT-enabled products, 

to put this into perspective, rely on a centralised network model where all devices are identified, 

validated, and connected via cloud-based technologies. Thanks to these cloud technologies, 

devices connected in any way will have vast processing and storage capacities, independent of 

their distance from one another, allowing them to communicate solely through the internet. 

This method, which has been used to link general computing devices since the beginning of 

time and will support the quick growth of small-, medium-, and large-scale IoT networks, is 

raising concerns that it may not be able to meet the changing needs of IoT ecosystems in the 

long run, particularly with regard to security. Additionally, centralised network designs have a 

single point of failure due to their usage of a single gateway, which allows a single hacked 

device to grant access to the whole network. Central network architectures are also known to 

have poor interoperability when it comes to data interchange with other central infrastructures. 

This means that they are unable to sufficiently meet the constantly evolving and increasing 

demands for end-to-end data interchange between various systems. This is done in order to 

establish an ecosystem setting that allows for large-scale data interoperability without going 

against the security requirements of the entire network architecture.  

The Mirai attack is just one of many instances showing how frequently serious i ssues have 

arisen, raising the possibility that the centralised IoT network paradigm is susceptible to 

security flaws. The victims were the servers of Dyn, a company that controls a sizable amount 

of the internet's domain name system infrastructure. The attack was planned using the Mirai 

botnet software. Consequently, a distributed denial of service (DDOS) attack was initiated, 

wherein a computer network was configured to overload a server with traffic until it 

crashed.The strain causes major websites in the US and Europe, such as CNN, Reddit, Netflix, 

Twitter, the Guardian, and many more, to fail. Additionally, up to 50 million users' personal 

information was made public in 2018 due to a security breach brought on by technical flaws in 

Facebook's systems. Furthermore, in A 2018 investigation into the British Airways data breach 
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found that the log-in credentials of a cargo handler employee at Swissport were not adequately 

secured, which facilitated the hackers' acquisition of primary access to the British Airways 

network and enabled them to obtain the personal information of approximately half a million 

customers. These are just a few examples of how a single system compromise exposed the 

broader network to more dangerous threats. The security of the Internet of Things remains a 

significant concern, despite the fact that its adoption has undoubtedly had huge benefits.  

IV. IOT SECURITY THREATS: IS BLOCKCHAIN A VIABLE SOLUTION? 

Blockchain offers a radically new paradigm for handling and storing data on the internet, which 

could eliminate IoT security problems in a number of ways. The decentralised nature of 

blockchain technology allows for the prevention of any kind of central at tack that could 

compromise the network as a whole. A decentralised system gets its name from the fact that a 

community of nodes, as opposed to a single body, maintains the network. In a blockchain 

system, data is stored on several nodes. Before any data is added or removed from the network, 

it must be approved and validated by all participating nodes; this approval procedure helps to 

eliminate the single point of failure. Hostile actors would have to target particular network 

nodes in order to get around network security. Making use ofA blockchain system or network 

enables smart devices to actively participate in the validation process. This suggests that by 

looking for any deviations in preset acceptable behaviours, the network would be able to defend 

itself against any intrusion or security compromise. The decentralisation feature of blockchain 

technology allows network changes to be prevented without universal user permission. It is 

possible to swiftly isolate a network device that is functioning inappropriately or poorly to 

prevent it from being used to access sensitive data in the future. In contrast to centralised 

systems, where hackers can target and intercept the data transferred between a server and a 

device, there isn't a single server or gateway.Decentralised systems hence have a lower chance 

of a man-in-the-middle attack. The shared participation and openness that all participating 

nodes in a validation process experience may not always be desirable in every situation or 

organisation, even though decentralised systems encourage an equally dispersed power during 

decision-making. When choices require the consent and verification of all participating nodes, 

it can be difficult to coordinate the actions among the nodes; therefore, a conventional database 

system might be a good option. The more information that is hidden on a blockchain, the more 

difficult it is to compute, even though recent technology advancements indicate that there are 

ways to resolve this problem with blockchains (such as transacting under many blockchain 

addresses). In addition to the aforementioned, the peer-to-peer framework ofBlockchain 

technology does away with the need for intermediary services or third-party authorisation. Due 

to their shared consensus requirement and decentralised peer-to-peer network, blockchains are 

relatively resistant to security breaches. Peer-to-peer networks make it very difficult to shut 

down an entire blockchain network because, unlike centralised systems, where one must trust 

and rely on the integrity of an intermediary, other nodes would remain in place even if one node 

went down. The peer-to-peer blockchain framework, however, only raises a few small 

problems. Instead of using a central server (client-server) network strategy like earlier systems, 

the blockchain network's distributed ledger is maintained by every other user on a client-server 

network architecture.This requires a significant amount of computational power on each node 

to ensure a better outcome. Peer-to-peer networks improve security but significantly reduce 

efficiency, which is one of the main barriers to blockchain deployment in terms of cost, 

scalability, and general acceptance.Immutability, which promotes openness and ensures that 
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system resources or data cannot be altered or compromised, is another essential feature of 

blockchain-based systems. This feature can increase the integrity and trust in the data that is 

kept or exchanged online by adding a quick, inexpensive, and efficient auditing process. In 

blockchain systems, every transaction that is verified and accepted by network users is 

timestamped and incorporated into a data "block," which is then cryptographically protected 

by a hashing operation that links to and incorporates the hash of the previous block, joining the 

chain as the subsequent chronological update. Every time a new block is hashed, a set of data 

from the hash output of the previous block is included. Once data has been verified, reviewed, 

and uploaded to the blockchain, it cannot be altered or removed due to this connection made 

during the hashing process. The subsequent blocks in the chain would reject any attempts at 

manipulation since their hashes wouldn't be correct. In other words, the blockchain will crash 

and the reason will be clear if data is changed. This feature is present in traditional or centralised 

systems, which form the core of most Internet of Things implementations and make it simple 

to alter, compromise, or remove data. Unquestionably, blockchain's immutability has 

significant security benefits, but it also has a disadvantage in that data uploaded into a 

blockchain network cannot be altered. Having an immutable transaction history may seem like 

the answer to many of today's business problems, and in some ways, it is. But think about what 

occurs when records must be removed if they are no longer needed or when private information 

is inadvertently made public. Additionally, think about what would happen if a resident of the 

European Union tried to use the General Data Protection Regulation to get privacy 

treatment.that their data is removed from a system. An immutable system makes it almost 

impossible to get such information erased because the parameters of the removal would need 

to be agreed upon by the majority of network users, which is a challenging undertaking. The 

distributed control and immutability of blockchain technology make it They are a disruptive 

technology and the source of blockchain's biggest benefits, but they can also have unintended 

consequences. 

Even if blockchain has its own drawbacks, like any freshly created invention, a careful 

examination of some of its key qualities, as listed above, suggests that it is a technology that 

might greatly improve the security features of IoT systems. Even while it would seem like a 

perfect fit to combine blockchain and IoT for increased security, the two technologies are still 

in their infancy and need thorough research before they can produce a practical outcome. 

According to current market trends, blockchain technology is being adopted more and more by 

mainstream businesses, such as governments, supply chains, insurance, and financial 

institutions.Blockchain technology is one of the most innovative tools of the present day that 

can improve the security aspect of Internet of Things systems due to its features and 

momentum.  

V. CONCLUSION 

By exploiting three relevant characteristics of blockchain technology, this study has illustrated 

how it may be applied to enhance IoT security. The security events connected to IoT devices 

make it clear that a plan to lower the risks involved needs to be implemented. It is widely 

acknowledged that the primary characteristics of blockchain, including immutability, 

decentralisation, and peer-to-peer architecture, provide security features in a manner that makes 

cyberattacks difficult to carry out technically. Nonetheless, there are situations where it might 

be more sensible for a business to choose a traditional or centralised arrangement.IoT 

environment.  



M.Jayakeerthi and Divya Jose J.,/IJNS. Vol 1 (3): 2024,PP:28-36                            ISSN: 2584-2846 

 

35 | P a g e   C o p y r i g h t s @ a u t h o r s
  

 

A lot of people believe that blockchain would resolve every issue with IoT security. However, 

good news is never without its drawbacks. Whether it is the Internet of Things, blockchain 

technology, or any other creation, it is reasonable to say that technological improvements will 

always have an impact, either positively or badly. As previously said, it is certain that the 

Internet of Things will continue to grow and spur numerous new discoveries, but its associated 

security vulnerabilities have proven to be detrimental. Although employing blockchain as an 

IoT security solution won't guarantee a flawless result, recent developments have shown that a 

number of mainstream businesses are more interested in reaping the benefits of this reliable 

and long-lasting technology. To properly handle whatever disadvantages it may have, the 

optimum approach and strategy must be chosen. Between 2017 and 2018, there was a 400% 

rise in demand for blockchain engineers in the US, and major giants like Facebook, IBM, 

Amazon, and Microsoft were all actively looking for candidates. This signifies a substantial 

change in the IT sector towards a broader application of the technology. Without a doubt, 

blockchain provides features that were before unthinkable.  
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