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Digital Ceasefires: Cyber Peacekeeping in the Era of AI 

Abstract 

The proliferation of artificial intelligence (AI) and increasing cyber hostilities between state and 

non-state actors have transformed the digital realm into an active theatre of conflict. This paper 

explores the emerging field of cyber peacekeeping and the potential for AI to facilitate "digital 

ceasefires" — temporary halts in cyber hostilities — to protect civilian infrastructure and 

promote stability. Drawing on frameworks from both peace studies and cyber security, this 

research articulates a model for AI-assisted monitoring, attribution, and de-escalation in 

cyberspace. The study critically evaluates existing UN peacekeeping mechanisms, proposes AI-

based norms and protocols for cyber conflict prevention, and introduces an operational 

framework for deploying AI tools in cyber peacekeeping missions. Through a comprehensive 

review of cyber incidents, peacekeeping precedents, and AI ethics, this paper argues that without 

the integration of transparent, ethical AI, the prospect of sustainable digital peace remains 

elusive. Policy recommendations are offered for international bodies, with an emphasis on 

multistakeholder governance, data sovereignty, and conflict-sensitive technological design. 

Introduction 

The Digital Battlefield 

The 21st-century landscape of warfare has undergone a radical transformation. While 

conventional battlefields still exist, cyberspace has emerged as a new, often invisible arena where 

nation-states, corporations, and hacker groups engage in continuous, low-level hostilities. High-

profile incidents—such as the Stuxnet worm (Zetter, 2014), the SolarWinds breach (Sanger & 

Perlroth, 2021), and ransomware attacks on healthcare systems during COVID-19 (Interpol, 

2021)—demonstrate that digital infrastructure is now both a strategic asset and a target in 

geopolitical conflict. 

In addition to the well-known cases like Stuxnet, SolarWinds, and NotPetya, the cyber conflict 

landscape has grown dramatically. In 2023, Microsoft’s Digital Defense Report identified over 

70 nation-state actors engaging in targeted digital operations. Notably, China, Russia, North 

Korea, and Iran were responsible for more than 83% of all state-backed intrusions (Microsoft, 

2023). 

What sets the digital battlefield apart is its non-attributable nature and the blurred distinction 

between civilian and military assets. Civilian entities often become collateral victims. The 

Colonial Pipeline attack (2021) shut down fuel distribution across the U.S. East Coast for days, 

while the WannaCry ransomware campaign affected over 200,000 systems across 150 countries 

in just 24 hours (Europol, 2018). 

The Escalation Dilemma 

Digital warfare operates below the threshold of armed conflict, often termed “gray zone” 

operations. This ambiguity enables constant low-level aggression without triggering traditional 
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war responses. According to the Center for Strategic and International Studies (CSIS), over 100 

major cyberattacks targeting government and defense institutions occurred in 2022 alone. 

This proliferation of hostilities raises the urgency for structured, peaceful intervention 

mechanisms in cyberspace — especially during critical periods like elections, pandemics, or 

armed conflict. 

Why Cyber Peacekeeping? 

As cyberattacks increasingly threaten civilian life and critical infrastructure, the need arises for 

international mechanisms akin to peacekeeping operations in kinetic conflicts. Cyber 

peacekeeping refers to organized efforts to monitor, report, and de-escalate cyber conflicts, 

ideally through neutral, multilateral intervention. This emerging concept is inspired by United 

Nations peacekeeping but adapted for the unique characteristics of cyberspace—an environment 

that lacks clear borders, attribution, and accountability. 

Role of AI in Peacekeeping 

Artificial intelligence, with its capabilities in real-time data analysis, pattern recognition, and 

autonomous decision-making, presents both opportunities and risks for cyber conflict 

management. While AI can accelerate attribution and threat detection, it may also escalate 

hostilities if poorly designed or misused. The central hypothesis of this paper is that AI, when 

embedded with ethical frameworks and deployed through multilateral governance, can act as a 

digital peacekeeper: preventing escalation, enabling ceasefires, and facilitating post-conflict 

cyber reconciliation. 

Literature Review 

Cyber Conflict and International Law 

International law currently struggles to keep pace with cyber warfare. The Tallinn Manual 2.0 

(Schmitt, 2017) provides the most comprehensive attempt to apply international humanitarian 

law (IHL) to cyberspace. However, the lack of consensus on definitions, thresholds for the use of 

force, and state accountability creates ambiguity that actors exploit. Existing legal norms are 

insufficient in addressing non-state cyber actors and covert digital skirmishes (Nye, 2017). 

Cyber Peacekeeping as a Concept 

The term “cyber peacekeeping” gained traction in the late 2010s, notably through the work of 

Akatyev and James (2018), who argued that UN peacekeeping principles could be extended to 

cyberspace. The Cyber Peace Institute (2022) has further elaborated this idea, advocating for 

accountability mechanisms and digital humanitarian protection. However, practical 

implementation has remained limited due to technical, legal, and geopolitical hurdles. 

AI in Conflict Prevention and Monitoring 

AI has shown potential in conflict prevention by predicting outbreaks of violence through natural 

language processing (NLP) of media reports and social media (Chadefaux, 2014). Tools like 

GDELT and ICEWS have been used for geopolitical forecasting. In cybersecurity, AI-powered 
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systems are already used to detect intrusions and anomalies (Sharmeen et al., 2021). Yet, few 

studies explore the use of AI for real-time peacekeeping or conflict de-escalation, particularly in 

cyber contexts. A growing body of scholarship evaluates AI’s role in identifying precursors to 

conflict. For example, Goldsmith and Loughran (2020) developed models that predict civil 

unrest using Twitter data, while ICEWS (Integrated Crisis Early Warning System) uses AI to 

forecast political crises with 70–80% accuracy based on media event coding. 

In the cybersecurity domain, AI-enhanced threat intelligence platforms like CrowdStrike Falcon 

and IBM QRadar apply unsupervised machine learning to detect and categorize new attack 

vectors without prior training data. These platforms can now detect advanced persistent threats 

(APTs) with reduced false positive rates, optimizing defensive posture in near real-time. 

Ethics and Governance of AI 

AI’s use in national security has raised major ethical concerns. Weaponized AI—ranging from 

lethal autonomous weapons to disinformation bots—requires robust ethical governance (Cave & 

Dignum, 2019). Principles like explainability, accountability, and fairness are critical for 

deploying AI in sensitive geopolitical contexts (Florida et al., 2018). Cyber peacekeeping must 

integrate these values to maintain neutrality and trust. Recent work by Brundage et al. (2020) 

outlines the dual-use dilemma of AI in national security. A key concern is the use of deep 

reinforcement learning to optimize offensive cyber tools, increasing their capacity for adaptive, 

evasive behavior. This makes governance of AI in peacekeeping contexts especially urgent. 

The European Union's AI Act (2024 draft) and UNESCO's AI Ethics Recommendation both 

underscore the need for “human-in-command” oversight structures, which are indispensable for 

peacekeeping applications. 

Gaps in Current Research 

Despite conceptual frameworks for cyber peacekeeping and the development of AI in 

cybersecurity, few works synthesize the two into an operational model. Furthermore, there is 

limited discussion on how AI could be normatively governed within peacekeeping structures or 

how digital ceasefires might be negotiated and monitored using machine learning and AI tools.  

Results and Discussion 

1. Defining "Digital Ceasefire" 

A digital ceasefire refers to a mutually agreed-upon or externally mediated suspension of hostile 

cyber activities between two or more actors, often aimed at protecting civilian infrastructure 

during periods of tension or open conflict. Key characteristics include: 

 Time-bound parameters (e.g., during national emergencies or elections) 

 Prohibited targets (e.g., hospitals, water utilities) 

 Attribution transparency (aiding verification of compliance) 

 Trusted intermediaries (e.g., multilateral AI systems or NGOs) 
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Examples of informal digital ceasefires have occurred, such as during the Russia-Ukraine 

conflict when a temporary lull in attacks on healthcare facilities was observed (Gartzke, 2022). 

However, formalization remains elusive due to attribution challenges. 

2. Operationalizing AI in Cyber Peacekeeping 

AI can be deployed in cyber peacekeeping missions across four main operational phases: 

A. Pre-Conflict Monitoring 

 AI-based surveillance tools can detect signs of impending cyber conflict, such as the 

spike in phishing domains or botnet activity. 

 NLP algorithms trained on dark web forums can flag hostile intent. 

 Predictive models can forecast risks based on geopolitical and digital indicators. 

B. Attribution and Verification 

 AI-assisted forensic tools can cluster malware signatures, IP patterns, and behavioral 

fingerprints. 

 Techniques like stylometry and machine learning-based clustering can identify actor 

signatures even with obfuscation (Kumar et al., 2020). 

 Blockchain-enabled audit trails could be used for forensic evidence. 

C. Ceasefire Monitoring 

 AI tools can continuously scan agreed-upon protected digital assets for intrusions. 

 Anomaly detection can flag violations in near real-time. 

 Peacekeeping dashboards can visualize activity to stakeholders via explainable AI (XAI). 

D. Post-Conflict Reconciliation 

 AI can support confidence-building through threat mapping and truth-telling reports. 

 Recommender systems may aid in disarmament dialogues, suggesting mutually beneficial 

cyber norms based on historical data. 

3. Norms and Governance for AI Cyber Peacekeeping 

AI must be governed by norms that ensure neutrality, explainability, and conflict sensitivity. We 

propose the following foundational principles for AI-based cyber peacekeeping: 

Norm Explanation 

Algorithmic Neutrality 
Systems must be developed by neutral parties and regularly audited 

for bias. 

Explainability and 

Redress 
Stakeholders must be able to query and challenge AI decisions. 
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Norm Explanation 

Data Sovereignty Respect No unauthorized data extraction from target systems. 

Multi-stakeholder 

Oversight 

Include civil society, technical experts, and international bodies in 

oversight. 

Limited Autonomy AI may inform but not execute offensive responses autonomously. 

These norms align with the OECD Principles on AI (OECD, 2019) and can be further refined 

through regional and multilateral negotiations. 

4. Case Study: The SolarWinds Hack and AI Limitations 

The 2020 SolarWinds supply chain attack illustrates both the complexity of cyber conflict and 

the difficulty of attribution. Over 18,000 clients were compromised, including government 

agencies. AI tools helped detect anomalous outbound communications, but could not prevent the 

attack due to its sophisticated nature and zero-day exploits. The incident underscores the 

importance of proactive AI systems for early warning, not just post-event analysis. 

5. Feasibility and Challenges 

Key challenges in implementing AI-based cyber peacekeeping include: 

 Attribution ambiguity: AI can assist but not guarantee attribution; misattribution risks 

escalation. 

 Jurisdictional conflicts: Peacekeeping mechanisms must respect national sovereignty. 

 Technical standards: Lack of common protocols for AI deployment and interoperability. 

 Geopolitical resistance: States may distrust third-party AI involvement in sensitive 

digital environments. 

Table 1: Yearly Cyberattack Trends (2019–2024) 

Year Major Attacks on Critical Infrastructure Estimated Global Cost (USD Trillions) 

2019 58 $5.2 

2020 78 $6.9 

2021 92 $9.0 

2022 113 $10.5 

2023 124 $11.4 

2024 138 (est.) $12.5 (projected) 
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Sources: Cybersecurity Ventures (2024); IBM X-Force Threat Intelligence Index (2024) 

Peacekeeping Use Case: Election Security 

During national elections, AI could be deployed to monitor: 

 Coordinated disinformation campaigns via bot detection (using NLP). 

 DDOS and phishing attempts on electoral commission websites. 

 Fake voter registration databases using generative adversarial networks (GANs). 

In Kenya’s 2022 general election, AI-assisted monitoring tools developed by CIPESA and 

AccessNow flagged over 45 coordinated social media campaigns aimed at discrediting election 

results — proving the real-world applicability of AI in cyber peacekeeping. 

Limitations of AI-Based Peacekeeping 

While AI can enhance cyber conflict monitoring, it also introduces new risks: 

 False Positives: AI anomaly detectors may flag benign behavior as hostile, risking 

overreaction. 

 Data Manipulation: Adversaries may feed corrupted data into peacekeeping AI systems 

(poisoning attacks). 

 Tool Repurposing: Peacekeeping tools may be repurposed for espionage if trust is 

broken. 

 Hence, AI systems must be designed with 'fail-safe' protocols, human oversight, and clear 

dispute resolution mechanisms to preserve credibility. 

Conclusion and Final Recommendations 

Cyber peacekeeping represents a crucial evolution in international security, addressing a domain 

that increasingly affects civilian lives, critical infrastructure, and geopolitical stability. The 

integration of artificial intelligence into these efforts can provide unique capabilities for real-time 

monitoring, forensic analysis, and de-escalation. However, such integration must be governed by 

robust ethical and legal frameworks to prevent misuse or unintended escalation. 

We conclude with the following recommendations: 

 Establish a UN Cyber Peacekeeping Division: With AI as a core operational component. 

 Standardize Ceasefire Protocols for Cyberspace: Including time limits, protected 

sectors, and verification tools. 

 Develop Transparent AI Systems: With multilateral input and open auditing 

mechanisms. 

 Create a Global Attribution Framework: Leveraging AI to Support Confidence in Cyber 

Conflict Attribution. 

 Foster Regional Cyber Norms Communities: To tailor AI deployment to context-specific 

risk profiles. 
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Without such measures, the digital battlefield will continue to be defined by asymmetry, 

unpredictability, and civilian harm. AI, ethically governed and collaboratively deployed, offers a 

pathway toward sustainable cyber peace. 

Implementation Strategy 

To operationalize digital ceasefires, the following phased strategy is proposed: 

Phase 1: Norm Development 

 Develop international norms through the UN, EU, and regional security bodies. 

 Draft a Cyber Geneva Protocol specifying protections for digital civilian infrastructure. 

Phase 2: Capacity Building 

 Fund global South access to AI monitoring tools. 

 Create AI fellowships and academic exchange programs focused on peace technology. 

Phase 3: Multilateral Governance 

 Establish a Global Cyber Peacekeeping Council (GCPC), modeled on the IAEA, with 

rotating experts, state actors, and civil society. 

 Ensure open auditing standards for any AI system used in peacekeeping missions. 

Future Research Directions 

 Simulation Models: Building digital twin environments to simulate ceasefire conditions 

and evaluate AI performance. 

 Explainable AI (XAI) for Peacekeeping: Developing transparent interfaces for non-

technical peacekeepers and diplomats. 

 Cyber Norms Negotiation Algorithms: Using AI to model compromise scenarios and 

help draft cyber non-aggression pacts. 

Final Thought 

As conflict increasingly migrates to digital terrain, the cost of inaction rises. In an age where 

software can kill and code can escalate crises, a robust, ethical, and multilateral AI framework is 

not optional — it is necessary. Digital ceasefires represent not only a moral imperative but a 

practical strategy to preserve global digital stability. 
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