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Abstract 

Blockchain technology has emerged as a groundbreaking innovation in cybersecurity, offering 

decentralized, transparent, and tamper-resistant mechanisms to safeguard critical data and 

transactions across a wide range of application domains. This study presents a comprehensive 

review of the existing literature to explore how blockchain is being leveraged to enhance 

cybersecurity measures in diverse sectors including defense, healthcare, industrial systems, 

smart cities, energy infrastructure, and communication networks. By surveying state-of-the-art 

applications, this paper highlights blockchain’s significant role in identity management, secure 

data sharing, intrusion detection, and mitigation of cyber threats such as distributed denial-of-

service (DDoS) attacks. Additionally, the study discusses key challenges hindering the 

widespread adoption of blockchain in cybersecurity and proposes various solution approaches 

to overcome these barriers. Finally, it outlines promising future research directions aimed at 

fully harnessing blockchain’s potential to strengthen the security and resilience of modern 

networked systems. 

Keywords: 

Blockchain technology, cybersecurity, network security, decentralization, identity 

management, secure data sharing, intrusion detection, distributed denial-of-service (DDoS) 

mitigation, cyber defense, blockchain adoption challenges, solution approaches, smart cities, 

energy infrastructure, communication networks. 

1. Introduction 

With the rapid growth of interconnected digital systems, cyber security has become a vital 

priority for businesses, governments, and individuals worldwide. The expansion of networks 

and the increasing complexity of cyber attacks have revealed weaknesses in traditional 

centralized security frameworks, resulting in data breaches, identity theft, and service 

interruptions. Addressing these issues requires innovative solutions that can foster greater trust, 

transparency, and robustness within network infrastructures. 

This paper provides an extensive overview of current blockchain implementations in network 

security and cyber defense. It also examines the primary obstacles to blockchain adoption—

such as scalability, privacy, and system integration—and offers potential solutions to overcome 

these challenges. Finally, the paper outlines future research opportunities aimed at leveraging 

blockchain technology to create more secure and resilient digital networks. 

II.Utilizing Blockchain to Strengthen Cybersecurity 

Blockchain offers a powerful approach to addressing modern cybersecurity challenges. By 

distributing data storage and control across a decentralized network, it reduces the risks 

commonly associated with centralized systems—such as unauthorized access, tampering, and 

data breaches. Additionally, the use of strong cryptographic methods ensures the 

confidentiality and integrity of sensitive information. As cyber threats continue to evolve 
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rapidly, integrating blockchain into cybersecurity strategies presents a range of promising 

opportunities for enhancing protection and resilience. 

The growing sophistication of cyber threats has exposed the limitations of traditional, 

centralized cybersecurity systems. From ransomware attacks to supply chain compromises, 

adversaries are increasingly exploiting centralized architectures, single points of failure, and 

delayed threat responses. Blockchain technology offers a decentralized and tamper-resistant 

infrastructure that can transform cyber defense strategies across organizations and 

industries.[1] 

One of the most impactful uses of blockchain in cyber defense is in decentralized threat 

intelligence sharing. In conventional setups, threat intelligence is often stored in silos, subject 

to delays and manipulation. Blockchain enables trusted entities—such as governments, 

enterprises, and cybersecurity vendors—to share verified threat data in real time using a secure, 

immutable ledger. This not only fosters cross-organizational collaboration but also ensures data 

integrity and traceability.[3][4] 

Another vital application is the creation of immutable security logs. Traditional logs can be 

altered or deleted by insiders, making forensic analysis unreliable. With blockchain, log entries 

are permanently recorded and cryptographically secured, providing tamper-proof audit trails 

that enhance accountability and investigation reliability[5]. Blockchain also addresses insider 

threats and data manipulation risks. Its decentralized nature limits control by any single 

administrator, making unauthorized changes to system configurations or sensitive data 

detectable and traceable. Access control decisions and other critical actions can be 

transparently logged and monitored in real time.[6]. 

Furthermore, smart contracts—self-executing programs deployed on the blockchain—can 

automate security responses. For instance, if a threat is detected, a smart contract can instantly 

trigger actions such as revoking access, isolating affected nodes, or notifying administrators, 

thereby reducing response time and human error. 

In combating Distributed Denial-of-Service (DDoS) attacks, blockchain’s decentralized 

design eliminates central points of failure that attackers typically exploit. Decentralized DNS 

services and blockchain-based IP verification systems can provide robust defenses that 

maintain availability even under high-volume attack conditions. 

Finally, blockchain enhances supply chain security, a critical concern in modern cyber 

defense. By recording the origin, ownership, and update history of hardware and software 

components, blockchain provides complete visibility and traceability. This helps organizations 

detect counterfeit products and ensure integrity throughout the entire supply chain lifecycle. 

III. RELATED WORKS  

 Recent studies have extensively explored the integration of blockchain technology to address 

cybersecurity challenges in various domains, particularly focusing on IoT security, identity 

management, and mitigation of cyberattacks such as DDoS. 

Abdulrahman and Useng [7] provided a comprehensive survey of blockchain and distributed 

ledger technologies (DLTs) applied to IoT security. Their work categorizes applications such 
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as authentication, access control, and data integrity, while also highlighting open challenges 

like scalability and privacy. 

Bao et al. [8] proposed IoTChain, a three-tier blockchain-based architecture aimed at 

enhancing IoT security by providing identity authentication, access control, and resilience 

against denial-of-service attacks. Their approach reduces overhead in resource-constrained IoT 

devices while maintaining robust security. 

Rahman et al. [9] critically analyzed the performance and scalability limitations of existing 

blockchain platforms when applied to IoT networks. They emphasized that conventional 

blockchain protocols often fall short in meeting the low latency and throughput requirements 

of IoT environments. 

In the context of mitigating DDoS attacks, Udousoro [4] demonstrated how smart contracts 

and Ethereum blockchain can isolate malicious IoT devices, reducing the impact of such 

attacks on network availability.  

The challenge of decentralized identity management was addressed by a recent study proposing 

the Blockchain Aware Decentralized Identity Management and Access Control system 

(BADIMAC) [10]. This system enables self-sovereign identity verification without reliance on 

central authorities, thereby improving transparency and user privacy. 

Poonia and Tinker [11] evaluated the cost models associated with blockchain-based DDoS 

mitigation strategies, highlighting important trade-offs between economic feasibility and 

system performance. 

Finally, Sousa et al. [12] focused on IoT identity management via blockchain, stressing the 

need for defining device identity and privacy considerations in real-world deployments. 

IV.Blockchain-Enabled Security Solutions 

 

Fig 1:Blockchain –Enabled Security Solution 

Blockchain-enabled security solutions leverage blockchain’s decentralization, immutability, 

and cryptographic features to enhance cybersecurity. For example, blockchain-based identity 

management systems give users greater control over their identities and reduce single points of 

failure [13]. In another study, immutable logging across multiple sites was implemented on a 

blockchain ledger to securely store access logs, thus enabling tamper-resilient audit trails and 
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eliminating manipulation risks by administrators [14]. Smart contract-based frameworks have 

also been used for advanced authentication and authorization, automating policy enforcement 

in cloud environments, thereby reducing delays, human error, and centralized trust 

dependencies [15]. These examples illustrate the promise of integrating blockchain into 

security strategies to improve confidentially, integrity, and resilience. 

 
 

Fig 2: Blockchain for Enhancing Security of IoT Devices 

V. Benefits of Blockchain in Enhancing Cybersecurity and Cyber Defense 

Blockchain technology is one of the popularly noted and known terms nowadays in the field 

of secure transmission of credential data over the internet. Each block contains user data with 

high secure hash code as well as the previous block hash code and forms a secured chain. Any 

unauthorized accessibility can be easily detected in blockchain technology. With its strong 

security policy, this technology uses in many areas like Markets (Billing, Marketing, etc.), 

Government Sector (Document digitization / Contracts, Voting, Registries etc.), IOT ( Self-

driving cars, personalized robots) [1] , HealthCare systems, Finance, and Accounting and many 

more. 

As we know that in the current scenario where the number of internet users increased day by 

day, the number of cyber attacks also increased comparatively 

Benefit Explanation Refs. 

Data Integrity & 

Immutability 
 

Tamper-resistant ledger ensures 

integrity of logs and 

transactions. 
 

[16] 
 

Decentralization 
 

Removes single points of 

failure; more resilient to DoS 

and centralized attacks. 
 

[16], 

[20] 
 

Identity 

Management 
 

Cryptographic identities and 

self-sovereign authentication 

reduce identity theft and 

credential attacks. 
 

[17], 

[18] 
 

Transparency & Audit 

ability 
 

All transactions are traceable 

and verifiable, supporting 

forensic analysis. 
 

[16], 

[20] 
 

IoT 

Security 
 

Lightweight blockchain ensures 

secure device identity, updates, 

and certification management. 
 

[18], 

[19] 
 

https://link.springer.com/chapter/10.1007/978-981-19-1585-7_11
https://link.springer.com/chapter/10.1007/978-981-19-1585-7_11
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Table 1: Benefits of Blockchain in Enhancing Cybersecurity and Cyber Defense 

VI. Solutions Enabled by Blockchain and Their Challenges 

1. [21] (2019) — Sidechain Security, IoT Security (Public & Private) 

• Solution: Blockchain sidechains strengthen device, network, and user security. PoW 

ensures cryptocurrency protection. 

• Challenge: A decentralized trustless system alone cannot resolve all cybersecurity 

issues; stronger cryptography and certification standards are needed. 

2. [22] (2020) — Smart Home Security (Consortium) 

• Solution: Blockchain framework replaces centralized databases with decentralized 

storage, securing IoT-based smart homes. 

• Challenge: Smart contracts may increase costs; public blockchains are unsuitable due 

to scalability problems. 

3. [23] (2018) — Privacy and Transaction Security (Public, Private & Consortium) 

• Solution: Blockchain provides verifiable transaction records through consensus across 

distributed participants. 

• Challenge: Scalability, privacy, compliance, and governance issues remain unresolved. 

4. [24] (2021) — In-Vehicle Network (IVN) Security (Hybrid) 

• Solution: Hybrid blockchain secures IVNs, with private chains for internal 

communications and public chains for external links. 

• Challenge: Balancing internal security with vulnerabilities from public connectivity is 

difficult. 

5. [25] (2018) — Finance & Economics / Cross-Border Payment Security (Public & 

Private) 

• Solution: Blockchain enhances financial services by improving cross-border payments, 

credit evaluation, and market credit systems. 

• Challenge: Research and applications are still developing; governments must build 

shared blockchain platforms. 

6.[26] (2016) — National Defense (Cyber-enabled Defense Systems) | Private Blockchain 

• Solution: Blockchain operates independently of security and trust by: 

o Securing digital transactions on the blockchain network, and 

o Using consensus to safeguard events in databases, preventing unauthorized 

modification. 

• Challenge: Limited awareness and adoption of blockchain in defense. Research is 

required to ensure scalable, adaptable, and secure solutions supporting missions in air, 

space, and cyber domains. 
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7.[27] (2018) — Electric Vehicles, Cloud and Edge Computing Security | Public & Private 

Blockchain 

Solution: Blockchain-based distributed consensus introduces data coins and energy coins. 

Proof-of-Work is achieved through data contribution frequency and energy contribution 

volume, enabling secure vehicular exchanges. 

Challenge: Proof mechanisms relying on data and energy contributions raise issues of secure 

data transmission from sensors. Risks also arise in wireless charging and trading of energy/data 

coins, which may expose vulnerabilities. 

This paper presented a survey of blockchain technology as an enabler of cybersecurity and 

cyber defense. We examined recent blockchain-based models and architectures, discussing 

their role in mitigating cyber threats ranging from data tampering to secure information 

delivery. Blockchain provides several advantages, including immutability, transparency, 

encryption, traceability, fraud prevention, data security, and resilience against single 

points of failure, while also reducing reliance on costly infrastructure. Different blockchain 

types—public, private, consortium, and hybrid—were analyzed with respect to their 

challenges and applicability, offering recommendations for future integration into cyber 

defense systems. 

Despite its challenges, blockchain has already demonstrated its value across domains such as 

finance, supply chain, digital advertising, and IoT security. Its unique features—particularly 

decentralization and cryptographic assurance—make it a promising candidate for securing 

emerging areas such as IoT networks, DNS, data storage, and cyber-physical infrastructure. 

With continued research and adaptation, blockchain can become a revolutionary tool for 

cybersecurity and cyber defense. 
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