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ABSTRACT 

The growth of smart cities has increased the use of IoT devices and smart infrastructure to 

improve urban living. However, this also creates serious cybersecurity challenges such as 

data breaches and cyber-attacks. Smart city systems depend on real-time data, making them 

vulnerable to security threats. Traditional centralized security methods are not sufficient for 

these complex systems. This paper proposes the use of blockchain technology to enhance 

cybersecurity in smart cities. Blockchain provides a decentralized and tamper-proof system 

to protect data integrity and privacy. The methodology includes IoT data collection, 

blockchain integration, and smart contracts for automation. It also ensures secure access 

control and transparency among stakeholders. The results show improved data security, 

system reliability, and faster threat detection. Overall, blockchain offers an effective and 

scalable solution for securing smart city infrastructure. 
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1. INTRODUCTION 

 
The concept of smart cities is rapidly gaining attention worldwide as urban areas increasingly 

adopt IoT and smart infrastructure to improve quality of life. From smart traffic lights to 

energy-efficient buildings, these technologies make cities more sustainable, convenient, and 

live able. However, as more systems become interconnected, they also become vulnerable to 

cyber-attacks, data breaches, and other threats that can disrupt essential services and risk public 

safety (6). Smart cities depend on IoT devices like sensors and cameras that collect and transmit 

real-time data to optimize operations. These systems control critical infrastructure such as 

power grids, water treatment, and transportation. Their growing complexity increases the risk 

of cyber intrusions. A major concern is the security and integrity of the vast data generated by 

these devices. Most of this data is stored in centralized systems, making it easier for hackers to 

modify, steal, or delete it. Tampered data can cause wrong decisions, system failures, or privacy 

violations. To solve this new problem, this paper proposes the integration of block chain 

technology as a novel approach to smart city cyber security. Block chain provides a 

decentralized and immutable storage system that ensures data integrity, prevents unauthorized 

access, and enhances transparency across smart infrastructure systems. This paper highlights 

the key challenges in securing IoT and smart infrastructure and introduces block chain as an 

innovative solution to overcome the limitations of centralized security models and protect 

critical urban data (1). 
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2. LITERATURE REVIEW 

 
User Awareness and Policy Development Sicari et al. (2015) emphasize the importance of 

public awareness, legal frameworks, and policy development for data privacy and protection. 

 

Standardization and Interoperability Minerva et al. (2015) stress creating interoperable 

platforms and global standards for cyber security in smart cities. 

 

Block chain-Based Security Kumar & Mallick (2018) propose block chain to enhance data 

integrity and decentralized control, reducing single points of failure. 

Fog and Edge Computing Roman et al. (2018) support deploying fog and edge computing for 

faster, localized threat response and data management. 

 

Complex and Heterogeneous Environments Roman et al. (2018) and Li et al. (2015) observe 

that the wide variety of connected devices, platforms, and systems complicates the deployment 

of consistent security policies. 

 

Integration Challenges with Emerging Technologies Kumar & Mallick (2018) discuss how 

technologies like block chain are not yet fully integrated due to scalability, complexity, and 

interoperability issues. 

 

Adoption of Secure IoT Architectures Authors such as Chatterjee (2019) and Habib et al. 

(2023) suggest designing secure-by-design IoT systems that incorporate encryption, 

authentication, and regular updates. 

 

Predictive Analytics for Threat Detection Alasa (2020) recommends using AI and machine 

learning models to anticipate threats and enable real-time responses. 

 

Insufficient Threat Mitigation Strategies Alasa (2020) and Dehghantanha et al. (2018) note the 

limited use of predictive and proactive threat detection mechanisms in smart environments. 

 

Data Privacy Concerns As per Shafik & Kalinaki (2023) and Figueiredo et al. (2022), large- 

scale data collection in smart cities raises serious privacy concerns among citizens. The 

integration of various services creates multiple access points for attackers. 

https://ijsrem.com/


International Journal of Scientific Research in Engineering and Management (IJSREM) 

Volume: 10 Issue: 04 | April - 2026 SJIF Rating: 8.659 ISSN: 2582-3930 

© 2026, IJSREM | https://ijsrem.com | Page 4 

 

 

Lack of Standard Security Frameworks Ishaq & Farooq (2023) and Panchal & Patel (2021) point 

out the absence of a unified cyber security framework tailored for smart cities, resulting in 

fragmented security practices. 

 

IoT Device Vulnerabilities Mohammed (2024) and Shalender & Yadav (2022) highlight that 

IoT devices, being the backbone of smart cities, are highly vulnerable to cyber- attacks due to 

poor encryption, insecure protocols, and lack of updates. 

https://ijsrem.com/


International Journal of Scientific Research in Engineering and Management (IJSREM) 

Volume: 10 Issue: 04 | April - 2026 SJIF Rating: 8.659 ISSN: 2582-3930 

© 2026, IJSREM | https://ijsrem.com | Page 5 

 

 

3. METHODOLOGY 

 
The approach focuses on integrating a decentralized ledger system with the existing smart city 

infrastructure to protect critical data from tampering, unauthorized access, and data loss. The 

methodology is structured into the following stages: 

 

IoT Device Data Collection: Smart city devices such as traffic sensors, surveillance 

cameras, smart meters, and environmental sensors continuously collect real-time 

data from various city zones. These data points include traffic density, energy usage, 

water levels, temperature, and other metrics critical for urban decision-making. 

Block chain Layer Integration: Each data transaction generated by an IoT device 

is validated and transmitted to a block chain network, where it is securely recorded 

in blocks. This process ensures: 

➢ Immutability of records (data cannot be altered once stored), 

➢ Transparency of access, 

➢ Tamper resistance from internal or external attackers. 

 

Smart Contracts for Automated Governance: Smart contracts are implemented 

to define automatic actions based on IoT inputs. For example: If an abnormal 

temperature is detected in a power grid, a smart contract can notify relevant systems 

or trigger a safety protocol. This reduces human error and improves trust in 

automation. 

Consensus Mechanism: A consensus algorithm such as Proof-of-Authority (PoA) 

is used to validate transactions in real time with minimal energy cost. This 

mechanism ensures only verified nodes (e.g., city-authorized servers) can approve 

new data blocks. 
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Encrypted Access Control: Block chain ensures only authorized stakeholders (e.g., 

city authorities, utilities, and emergency services) can decrypt and access the data. 

Encryption keys are securely managed using block chain identity verification 

systems. 

Monitoring and Logging: All data transactions, access logs, and alerts are stored 

on the block chain, making it easier to trace and audit any activity for cyber security 

incidents or compliance reviews. 

Proposed Block chain Framework 
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4. RESULT AND DISCUSSION 

 
The integration of block chain technology into smart city infrastructure, as outlined in the 

proposed methodology, significantly enhances the cyber security of IoT systems. Key 

improvements include strengthened data integrity, transparency, and system resilience. The 

block chain's immutability ensures that once data is recorded, it cannot be altered or deleted, 

preserving data authenticity crucial for applications such as traffic control and power grid 

monitoring. Decentralization further eliminates the vulnerabilities of centralized storage by 

distributing data across multiple nodes, thereby reducing the risk of single-point failures and 

building trust among stakeholders. The use of smart contracts enables autonomous responses 

to anomalies, such as triggering alerts or isolating compromised segments, thereby minimizing 

human error and improving response times. Moreover, block chain-based identity management 

and encryption provide robust access control, ensuring only authorized entities can access or 

modify data. This scalable framework supports the secure expansion of IoT networks in urban 

environments. Compared to traditional cyber security approaches, block chain offers superior 

traceability and tamper-proof logging, addressing many limitations of existing models. 

However, challenges such as latency from consensus mechanisms and the complexity of 

integrating block chain with legacy systems must be carefully managed. Energy-efficient 

protocols like Proof-of-Authority (PoA) help mitigate some of these concerns, making block 

chain a practical and forward-looking solution for smart city data security. These to discussion 

about the block chain for smart city data security: 

 

➢ Improved Data Integrity 

➢ Decentralized Trust 

➢ Smart Contracts 

➢ Secure Access Control 

➢ Better than Traditional Methods 

➢ Limitations 
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Block chain Benefits in Smart City Cyber security 
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5. CONCLUSION 

 
As smart cities continue to expand with widespread deployment of IoT devices and smart 

infrastructure, the need for robust, scalable, and transparent cyber security solutions becomes 

increasingly critical. Traditional security mechanisms, while useful, fall short in protecting the 

vast, real-time, and distributed nature of smart city environments. This research highlights 

block chain technology as a transformative approach to addressing these cyber security 

challenges. By integrating a decentralized, immutable ledger system, block chain significantly 

enhances data integrity, access control, and system resilience. The use of smart contracts allows 

automated responses to anomalies, reducing dependency on human intervention and ensuring 

faster threat mitigation. Furthermore, the implementation of secure identity management and 

encryption mechanisms within the block chain framework ensures that only authorized 

stakeholders can access critical data, thereby improving trust and transparency. The proposed 

framework demonstrates how block chain can secure IoT data in real-time, minimize 

vulnerabilities associated with centralized systems, and support the safe expansion of smart 

infrastructure. While challenges such as integration complexity and latency exist, energy- 

efficient consensus mechanisms like Proof-of-Authority (PoA) provide practical solutions for 

real-world applications. In conclusion, block chain presents a forward-looking, reliable cyber 

security model for smart cities, empowering urban environments to become not only smarter 

but also safer for the future. 
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