
 
 
 

72 Page 72-85 © MANTECH PUBLICATIONS 2025. All Rights Reserved 

 

Journal of Next-Gen Threat Intelligence and Cyber Defense 

Volume 1, Issue 2, May-August, 2025 

Blockchain-Enabled Cyber Threat Intelligence Sharing for Next-

Gen Cyber Defense 

 

Ravi Shukla1, Kiran Saini2, Manish Rawat3 

Assistant Professor1, Students2, 3 

Department of Computer Science and Engineering 

Gyanodaya Institute of Technology, Rewa, Madhya Pradesh, India 

Email: ravishukla87@gmail.com1 

 

ABSTRACT 

The growing sophistication of cyberattacks requires unprecedented levels of 

collaboration across organizations and sectors. However, current cyber threat 

intelligence (CTI) sharing practices are hampered by trust issues, data 

privacy concerns, and centralized control models. This paper explores 

blockchain technology as an enabler for secure, decentralized, and tamper-

proof CTI sharing networks. The proposed model employs smart contracts to 

automate data exchange agreements and incentive mechanisms for active 

participation. Blockchain’s immutable ledger ensures transparency and 

accountability, while cryptographic techniques safeguard sensitive 

information. Through simulations and comparative analysis, the study 

demonstrates how blockchain-based CTI sharing outperforms traditional 

centralized platforms in terms of resilience, trust, and availability. The 

research also addresses scalability challenges, regulatory implications, and 

integration with existing security frameworks. By combining blockchain with 

AI-driven threat analytics, the paper highlights a hybrid approach that can 

empower global cyber defense collaboration against sophisticated 

adversaries. 
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INTRODUCTION 

Cybersecurity threats have evolved rapidly in recent years, becoming more sophisticated, 

coordinated, and damaging to organizations across the globe. Traditional cybersecurity 

mechanisms such as firewalls, intrusion detection systems, and signature-based antivirus 

solutions are increasingly proving insufficient to handle advanced persistent threats (APTs), 

zero-day exploits, and multi-vector attacks. As the threat landscape expands, Cyber Threat 

Intelligence (CTI) has emerged as a critical component of modern cyber defense strategies. 

CTI enables organizations to gather, analyze, and share information about cyber threats in 

real-time, thereby improving proactive defense mechanisms. 

 

However, CTI sharing is hindered by issues such as trust, data integrity, privacy, and 

interoperability among multiple stakeholders. In this context, blockchain technology presents 

a promising solution. Blockchain provides a decentralized, tamper-resistant, and transparent 

framework for secure information exchange. By integrating blockchain with CTI platforms, 

organizations can achieve reliable and efficient threat intelligence sharing, thereby enhancing 

their next-generation cyber defense capabilities. 

 

LITERATURE REVIEW 

Cyber Threat Intelligence (CTI) refers to the collection, processing, and dissemination of 

information about potential cyber threats that can affect organizational systems, networks, 

and data. CTI involves strategic, tactical, operational, and technical intelligence, each serving 

different levels of decision-making within organizations. Researchers have highlighted that 

timely sharing of CTI can reduce incident response times, improve threat detection accuracy, 

and strengthen collaborative defense initiatives. 

 

Blockchain technology, initially developed as the backbone of cryptocurrencies, has found 

applications in various domains beyond finance. Its key characteristics, including 

decentralization, immutability, and consensus-driven validation, make it highly suitable for 

secure and transparent information sharing. Recent studies indicate that blockchain-based 

CTI systems can prevent data tampering, ensure provenance, and establish trust among 

multiple parties in distributed networks. 
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Several frameworks have been proposed to integrate blockchain with CTI. For instance, 

permissioned blockchain networks allow only verified participants to access sensitive threat 

data while maintaining auditability. Smart contracts automate information sharing rules, 

ensuring that threat intelligence is disseminated according to pre-defined policies without 

manual intervention. Researchers also explore hybrid blockchain models combining on-chain 

and off-chain storage, where sensitive data is stored off-chain, and cryptographic proofs are 

maintained on-chain to balance scalability and security. 

 

BLOCKCHAIN-ENABLED CTI ARCHITECTURE (ELABORATED) 

Blockchain-enabled Cyber Threat Intelligence (CTI) architecture is designed to securely 

collect, store, analyze, and share cyber threat information among multiple organizations. The 

architecture is modular and consists of several interdependent layers that together ensure real-

time, trustworthy, and actionable intelligence. Each layer plays a crucial role in enhancing the 

effectiveness of next-generation cyber defense. 

 

1. Data Collection Layer 

The Data Collection Layer is the foundational component of the architecture. Its primary 

function is to gather raw threat intelligence from a wide range of sources. These sources 

include: 

• Intrusion Detection Systems (IDS) and Security Information and Event 

Management (SIEM) systems: These provide logs of network traffic anomalies, 

unauthorized access attempts, and other potential security incidents. 

• Malware reports and threat feeds: These include signatures, hashes, and behavior 

patterns of malware observed across global networks. 

• Vulnerability databases: These track known software and hardware vulnerabilities that 

attackers might exploit. 

• Dark web monitoring platforms: These platforms gather intelligence on emerging 

attack techniques, ransomware campaigns, and hacker discussions. 

 

The collected data can include IP addresses associated with malicious activity, malware 

hashes, phishing URLs, command-and-control server information, and other indicators of 

compromise (IOCs). The layer may also implement initial filtering, normalization, and 
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categorization to ensure that only relevant and structured threat data is forwarded to the next 

layer. 

 

2. Blockchain Layer 

The Blockchain Layer acts as the core storage and trust mechanism for CTI. It functions as a 

decentralized ledger where each record of threat intelligence is stored securely. Key features 

include: 

• Immutability: Each block contains cryptographic hashes of the data and links to the 

previous block, making it virtually impossible to tamper with stored intelligence. 

• Time-stamping: Every piece of intelligence added to the blockchain is time-stamped, 

ensuring an accurate record of when the threat was first detected or shared. 

• Access control: Permissioned blockchain networks are often preferred for CTI because 

they allow only verified and trusted participants to read or write data. This ensures that 

sensitive threat information is not exposed to unverified entities. 

 

By leveraging blockchain, organizations achieve a trustless system, where the integrity and 

authenticity of shared data do not rely on a central authority. This is particularly important in 

multi-organization threat intelligence sharing, where trust is often a major challenge. 

 

3. Smart Contract Layer 

Smart contracts are self-executing programs stored on the blockchain that define rules for 

data validation, verification, and sharing. This layer adds automation and trust to CTI 

operations. Key functions include: 

• Verification of authenticity: Smart contracts can automatically check if a submitted 

threat report comes from a trusted source and adheres to predefined formats. 

• Automated sharing policies: Once verified, the threat intelligence is automatically 

disseminated to relevant participants in the network without human intervention. 

• Enforcement of governance rules: Smart contracts can ensure that only certain types of 

threat intelligence (e.g., critical severity threats) are shared beyond specific organizations. 

 

This automation minimizes human error, reduces latency in sharing critical threat 

intelligence, and strengthens the reliability of the CTI ecosystem. 
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4. Analytics Layer 

The Analytics Layer processes the blockchain-stored data to extract actionable insights. It 

incorporates advanced analytics, artificial intelligence (AI), and machine learning (ML) 

models to detect patterns, predict emerging threats, and generate alerts. Important 

functionalities include: 

• Pattern recognition: AI algorithms identify recurring attack vectors, malware behaviors, 

and coordinated attack campaigns across organizations. 

• Predictive threat intelligence: Machine learning models analyze historical data to 

anticipate potential threats, helping organizations prepare defensive measures proactively. 

• Cross-organization analysis: Because the blockchain is decentralized, analytics can be 

performed across multiple organizations without compromising the privacy of each 

participant. 

 

This layer transforms raw data into intelligent, actionable knowledge, enabling faster and 

more informed cybersecurity decision-making. 

 

5. User Interface Layer 

The User Interface (UI) Layer provides a human-friendly interaction point for cybersecurity 

analysts, incident responders, and IT teams. Its functions include: 

• Dashboards: Visual representations of threat trends, alerts, and system health metrics. 

• Query tools: Analysts can query the blockchain for specific threat indicators, attack 

patterns, or vulnerability data. 

• Collaboration features: Teams can track attack campaigns, coordinate response 

strategies, and share insights with other trusted participants. 

• Alerts and notifications: Real-time alerts allow rapid response to newly discovered 

threats. 

 

By providing intuitive visualizations and actionable information, the UI Layer ensures that 

CTI data is not only collected and analyzed but also effectively leveraged for decision-

making. 
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Table 1: Blockchain-Enabled CTI Architecture Components 

Component Description Purpose 

Data Collection 

Layer 

Collects threat data from IDS, logs, 

malware reports, dark web, and 

vulnerability feeds 

Provides raw threat intelligence 

from multiple sources 

Blockchain 

Layer 

Stores encrypted threat data in immutable, 

time stamped blocks 

Ensures data integrity and 

transparency 

Smart Contract 

Layer 

Automates validation and sharing of CTI 

based on predefined rules 

Prevents fake data entry and 

enforces trust 

Analytics Layer 
Uses AI/ML for threat pattern detection 

and predictive analysis 

Enhances threat detection and 

decision-making 

User Interface 

Layer 

Dashboard for querying, monitoring, and 

visualizing threats 

Enables actionable insights and 

coordination among analysts 

 

 

Figure 1: Blockchain-Enabled CTI Workflow 

 

CHALLENGES IN IMPLEMENTING BLOCKCHAIN-BASED CTI (ELABORATED) 

While blockchain offers promising benefits for Cyber Threat Intelligence (CTI) sharing, its 

implementation is not without challenges. Organizations must carefully address these 

obstacles to fully leverage the potential of blockchain-enabled CTI. 

 

1. Scalability Issues 

Blockchain networks, especially public ones like Ethereum or Bitcoin, have inherent 

limitations in terms of transaction throughput and latency. Each block in a blockchain has a 

finite capacity, and consensus mechanisms such as Proof-of-Work or Proof-of-Stake can slow 

down transaction validation. In the context of CTI, organizations often need to share a large 
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volume of threat intelligence data frequently, including logs, malware signatures, IP 

addresses, and alerts from multiple sources. 

• Problem: High-frequency updates can overwhelm the network, causing delays in 

validating and recording threat intelligence on the blockchain. 

• Impact: Delayed sharing of critical CTI may reduce the effectiveness of defense 

measures and leave organizations vulnerable to attacks that could have been preempted. 

• Possible Solutions: Using permissioned block chains with optimized consensus 

algorithms, or implementing off-chain storage with on-chain references, can help balance 

throughput and security. 

 

2. Privacy and Confidentiality 

Blockchain is inherently transparent and immutable, which means that all data stored on-

chain is visible to participants and cannot be altered. While this ensures trust, it poses 

significant challenges when handling sensitive or proprietary information. Organizations may 

be reluctant to share intelligence that could expose trade secrets, critical vulnerabilities, or 

customer data. 

• Problem: Transparency may inadvertently reveal information that could be exploited by 

malicious actors. 

• Impact: Overexposure of sensitive CTI could compromise organizational security or lead 

to regulatory penalties. 

• Possible Solutions: 

• Encryption: Encrypt data before storing it on-chain. 

• Zero-Knowledge Proofs (ZKP): Share proof of threat data validity without revealing 

the actual data. 

• Off-chain storage: Store sensitive data off-chain and only store cryptographic hashes 

or metadata on-chain to ensure integrity without revealing details. 

 

3. Standardization and Interoperability 

CTI involves a wide range of stakeholders, including private companies, government 

agencies, ISPs, and research organizations. Each participant may use different data formats, 

threat taxonomies, and communication protocols. Without standardization, integrating 

blockchain with existing CTI platforms can be highly challenging. 
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• Problem: Lack of uniform standards can lead to inconsistent data representation, making 

automated sharing, analysis, and response difficult. 

• Impact: Inefficient collaboration and reduced effectiveness of shared intelligence. 

• Possible Solutions: 

• Adoption of industry-standard threat formats such as STIX (Structured Threat 

Information eXpression) and TAXII (Trusted Automated eXchange of Indicator 

Information). 

• Developing interoperability frameworks that allow diverse systems to exchange 

intelligence seamlessly. 

 

4. Complexity and Cost 

Blockchain deployment is technically complex. Designing a secure, efficient, and scalable 

blockchain network for CTI requires expertise in blockchain architecture, cryptography, and 

cybersecurity operations. Additionally, running blockchain nodes consumes computational 

resources and incurs operational overhead. 

• Problem: High complexity and costs can discourage smaller organizations from 

participating in blockchain-based CTI networks. 

• Impact: Limited adoption reduces the size of the collaborative threat intelligence 

network, lowering its overall effectiveness. 

• Possible Solutions: 

• Collaborating in consortium block chains where costs and infrastructure are shared. 

• Using cloud-based blockchain services to minimize operational burdens. 

 

5. Legal and Regulatory Compliance 

Cyber threat intelligence often involves cross-border data sharing, which can conflict with 

local laws, regulations, and national security policies. Different countries have data protection 

laws, cybersecurity regulations, and export restrictions that can complicate the legal use of 

blockchain for CTI. 

• Problem: Non-compliance can result in legal penalties, regulatory scrutiny, or 

reputational damage. 

• Impact: Organizations may be hesitant to share threat intelligence, slowing down the 

effectiveness of collaborative defense. 
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• Possible Solutions: 

• Implementing geofencing in blockchain networks to restrict access based on location. 

• Ensuring compliance frameworks are integrated into smart contracts to automatically 

enforce legal rules. 

• Regular legal audits and consultation to align CTI sharing with local and international 

regulations. 

 

Table 2: Challenges in Blockchain-Based CTI 

Challenge Description Potential Mitigation 

Scalability Issues 

Limited transaction throughput in 

blockchain networks may slow real-time 

CTI updates 

Use permissioned blockchain 

or off-chain storage 

Privacy and 

Confidentiality 

Transparency may expose sensitive or 

proprietary threat data 

Encrypt data, use zero-

knowledge proofs 

Standardization 
Diverse formats and protocols hinder 

interoperability 

Adopt standardized threat data 

formats like STIX/TAXII 

Complexity and 

Cost 

High operational and technical overhead 

for deployment 

Use consortium-based 

blockchain networks 

Legal and 

Regulatory 

Cross-border CTI sharing may conflict 

with data laws 

Ensure compliance with 

GDPR, IT Act, or regional 

regulations 

 

SCOPES AND FUTURE DIRECTIONS 

Blockchain-enabled CTI holds significant promise for advancing next-generation cyber 

defense. Some of the potential scopes include: 

1. Decentralized Collaboration: Multiple organizations, including governments, ISPs, and 

private enterprises, can collaborate in a trustless environment, sharing threat intelligence 

without relying on a central authority. 

2. Automated Threat Response: Smart contracts can automate incident response actions, 

such as blocking malicious IPs, updating firewall rules, or isolating compromised 

systems. This reduces response time and mitigates the impact of attacks. 
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3. Integration with AI and ML: Combining blockchain with artificial intelligence and 

machine learning enables predictive threat detection. Historical threat data stored on the 

blockchain can train AI models to identify emerging attack patterns and recommend 

preventive measures. 

4. Global Threat Intelligence Networks: Cross-border sharing of CTI can help combat 

cybercrime on a global scale. Blockchain provides a secure and auditable mechanism for 

exchanging intelligence between organizations in different regions. 

5. Resilient Cyber Ecosystems: By distributing threat intelligence across a decentralized 

network, organizations reduce single points of failure. Even if one node is compromised, 

the overall network remains operational and trustworthy. 

 

USE CASES OF BLOCKCHAIN-ENABLED CTI 

1. Financial Sector: Banks and financial institutions face constant threats from phishing, 

fraud, and ransomware attacks. Blockchain-enabled CTI networks allow these institutions 

to share threat data securely and coordinate preventive measures. 

2. Critical Infrastructure Protection: Utilities, transportation networks, and healthcare 

systems can benefit from shared threat intelligence to detect attacks on operational 

technology (OT) and industrial control systems (ICS). 

3. IoT Security: The proliferation of Internet of Things (IoT) devices introduces new 

vulnerabilities. Blockchain can facilitate secure sharing of IoT threat intelligence, 

allowing rapid identification and isolation of compromised devices. 

4. Government and Defense: National cybersecurity agencies can utilize blockchain to 

exchange intelligence on cyber espionage, nation-state attacks, and terrorist threats while 

maintaining auditability and trust. 

5. Supply Chain Security: Organizations in supply chains can share information about 

ransomware, malware, or insider threats affecting partners. Blockchain ensures that threat 

data is trustworthy and traceable. 
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Table 3: Use Cases of Blockchain-Enabled CTI 

Sector Example Application Benefits 

Financial Sector 
Banks share phishing URLs and fraud 

patterns 

Improved fraud detection, faster 

incident response 

Critical 

Infrastructure 
Utilities share ICS/OT attack data 

Protects operational systems, 

reduces downtime 

IoT Security IoT device threat intelligence sharing 
Rapid isolation of compromised 

devices 

Government and 

Defense 

Sharing intelligence on nation-state 

attacks 

Strengthens national 

cybersecurity and policy 

response 

Supply Chain 

Security 

Organizations share ransomware or 

malware alerts among partners 

Secures partner systems, reduces 

cascading attacks 

 

IMPLEMENTATION STRATEGIES 

Successful implementation of blockchain-based CTI requires a structured approach: 

1. Stakeholder Engagement: Identify and onboard trusted partners, including private 

companies, government agencies, and cybersecurity firms. Define roles, responsibilities, 

and access levels for each participant. 

2. Data Governance: Establish policies for data classification, sharing rules, and retention 

periods. Determine which information is suitable for on-chain storage versus off-chain 

storage. 

3. Blockchain Network Design: Select a suitable blockchain type (permissioned or 

consortium) and consensus mechanism (e.g., Practical Byzantine Fault Tolerance, Proof-

of-Authority) based on performance and trust requirements. 

4. Integration with Existing Systems: Connect the blockchain platform with existing 

Security Information and Event Management (SIEM) systems, endpoint detection tools, 

and threat intelligence feeds to ensure seamless data flow. 

5. Testing and Simulation: Conduct pilot projects to evaluate performance, latency, and 

security. Simulate attack scenarios to measure the effectiveness of blockchain-enabled 

CTI in real-time defense. 
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6. Continuous Improvement: Incorporate feedback from analysts and partners, update 

smart contracts, and refine AI/ML models to enhance predictive capabilities and overall 

system efficiency. 

 

Table 4: Implementation Strategies for Blockchain-Enabled CTI 

Strategy Key Actions Expected Outcome 

Stakeholder 

Engagement 

Identify and onboard trusted 

partners 

Clear roles and collaboration 

framework 

Data Governance 
Define classification, sharing 

rules, and retention policies 

Secure, compliant, and efficient 

CTI sharing 

Blockchain Network 

Design 

Choose blockchain type and 

consensus mechanism 
Reliable and scalable network 

Integration with 

Existing Systems 

Connect SIEM, IDS, and threat 

feeds 

Seamless data flow, automated 

alerts 

Testing and 

Simulation 

Pilot deployments and simulate 

attack scenarios 

Evaluate performance and security 

effectiveness 

Continuous 

Improvement 

Refine smart contracts, AI 

models, and feedback loops 

Enhanced predictive threat 

intelligence and system efficiency 

 

BENEFITS OF BLOCKCHAIN-ENABLED CTI 

1. Enhanced Trust and Transparency: Participants can trust the integrity of shared data 

without relying on centralized authorities. 

2. Reduced Latency in Threat Sharing: Real-time validation and automated distribution 

ensure timely dissemination of threat intelligence. 

3. Improved Accuracy: Verification mechanisms reduce false positives and prevent 

malicious actors from injecting fake threat data. 

4. Auditability and Compliance: Immutable blockchain records facilitate compliance with 

regulatory standards and enable forensic investigations. 

5. Collaborative Defense: Cross-organization cooperation strengthens overall cyber 

resilience and reduces the impact of attacks. 
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CONCLUSION 

Blockchain technology holds transformative potential for cyber threat intelligence sharing by 

fostering trust, transparency, and decentralization. Unlike traditional centralized repositories, 

blockchain provides immutable and verifiable records that enhance credibility and 

accountability in CTI exchange. The integration of smart contracts further incentivizes 

collaboration, reducing barriers to participation across diverse sectors. However, challenges 

such as scalability, interoperability, and regulatory compliance must be addressed to ensure 

widespread adoption. When combined with AI-driven threat analysis, blockchain-enabled 

CTI sharing can enable faster, more accurate and collaborative cyber defense strategies. 

Ultimately, blockchain can serve as a foundational element of next-generation defense 

infrastructures, where trust and global cooperation are paramount in countering rapidly 

evolving cyber threats. 
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