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1. How to Use This Playbook  
This playbook has been designed as a hands-on resource for security leaders and 

professionals seeking to harness agentic AI for modernising and strengthening security 

operations. It serves as both an instructional manual and a strategic reference, 

providing clear frameworks, actionable templates, and practical examples to guide you 

through every stage of the cybersecurity autonomy journey.  

1.1 Intended Audience  

 Chief Information Security Officers (CISOs): Responsible for strategic vision, 

risk management, and regulatory alignment in security programmes.  

 Security Operations Centre (SOC) Leaders: Oversee daily security operations, 

incident response, and team performance.  

 Security Architects: Design robust, scalable, and resilient security 

infrastructures that integrate emerging technologies.  

 Security Practitioners: Implement, monitor, and optimise security controls and 

processes at the operational level.  

1.2 Applying Frameworks and Templates  

To maximise value, use the playbook as a living document during strategy sessions, 

project planning, and operational reviews. Each framework and template has been 

crafted for quick adaptation to your unique environment. Follow these steps:  

 Review the definitions, principles, and checklists at the outset of new AI-driven 

initiatives.  
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 Customise sample templates for risk assessment, governance, and incident 

response to reflect your organisation’s context.  

 Involve relevant stakeholders early-such as IT, compliance, and business units-to 

ensure alignment and accountability.  

 Schedule regular reviews of the playbook to adapt to new threats, technologies, 

and regulatory requirements.  

1.3 What Is Cybersecurity Autonomy?  

Cybersecurity autonomy refers to the capability of security systems and processes to 

sense, decide, and act independently-while operating within clear boundaries set by 

human oversight. In practice, this means deploying AI-powered agents that can detect 

threats, analyse risk, and initiate responses without manual intervention, yet always 

remain subject to governance and escalation protocols.  

 Practical Example: An autonomous agent in the SOC that automatically isolates 

a compromised device upon detecting a ransomware signature, but notifies 

human analysts for final approval if the action affects critical infrastructure.  

 Cybersecurity autonomy is not about removing people from the loop-it is about 

empowering teams to focus on strategy and complex judgement, while AI 

handles routine, repetitive, or time-sensitive tasks.  
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2. Agentic AI in Cybersecurity: A Primer  

2.1 What Is Agentic AI?  

Agentic AI refers to artificial intelligence systems designed to operate as independent 

agents, with the capacity to perceive their environment, make decisions, and execute 

actions in pursuit of defined goals. Unlike simple automation, agentic AI is adaptive, 

context-aware, and capable of learning from experience, allowing it to handle dynamic 

and unpredictable security scenarios.  

 Traditional Automation: Follows predefined rules and scripts. Effective for 

repetitive tasks, but limited in scope and unable to respond to novel threats or 

changes in context.  

 Agentic AI: Operates with a higher degree of autonomy, dynamically adjusting 

its strategies based on real-time data and feedback. It can escalate decisions, 

seek clarification, or modify its actions as situations evolve.  

2.2 Key Use Cases for Agentic AI in Security Operations  

 Threat Detection and Triage: Agentic AI continuously monitors network traffic, 

user behaviour, and system logs to identify anomalies or indicators of 

compromise. It can prioritise alerts, suppress false positives, and escalate critical 

incidents to analysts with supporting evidence.  

 Incident Response Automation: Autonomous agents can execute containment 

actions-such as blocking suspicious IPs, quarantining endpoints, or rolling back 

malicious changes-according to predefined playbooks. They ensure swift, 

consistent responses, reducing dwell time and mitigating impact.  
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 Identity and Access Management: AI agents can monitor for suspicious access 

patterns, enforce just-in-time privileges, and automatically revoke credentials 

when policy violations are detected, all while providing audit trails for 

compliance.  

 Cloud Security: In dynamic cloud environments, agentic AI can proactively scan 

for misconfigurations, remediate vulnerabilities, and adapt policies as workloads 

shift, ensuring continuous compliance and resilience.  

Example: A financial services SOC deploys agentic AI to monitor privileged account 

activity. When the AI detects unusual access to sensitive databases outside business 

hours, it temporarily suspends access, notifies the account owner, and generates a 

detailed incident report for human review.  

2.3 Benefits and Limitations of Autonomous Security Agents  

 Benefits:  

o Accelerate detection and response, reducing manual workload and mean time to 

resolution.  

o Improve consistency and accuracy in routine security processes.  

o Enable continuous, round-the-clock monitoring and action, even in resource-

constrained environments.  

o Allow human analysts to focus on strategic tasks, threat hunting, and complex 

investigations.  

 Limitations:  
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o May struggle with ambiguous, novel, or highly contextual scenarios where 

human judgement is required.  

o Dependence on accurate data and robust governance to prevent unintended 

actions or escalation of risk.  

o Require ongoing oversight, maintenance, and adaptation to remain effective as 

threats and environments evolve.  

Practical Guidance: To realise the full benefits of agentic AI, combine automation with 

strong governance, regular performance reviews, and clear escalation paths. Start with 

well-bounded use cases, validate outcomes, and expand autonomy incrementally as 

confidence and capability grow.  

This playbook equips security leaders and practitioners with the tools, frameworks, and 

knowledge needed to design, deploy, and govern agentic AI for modern security 

operations. By grounding autonomy in practical governance and continuous 

improvement, organisations can unlock the promise of AI while safeguarding standards, 

reputation, and long-term value.  
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3. The Cybersecurity Autonomy Maturity Model  
The path to cybersecurity autonomy is best understood as a progression through 

distinct levels of maturity, each building on the previous in terms of capability, trust, 

and operational independence. This model provides a structured lens for evaluating 

where your organisation stands today and what steps are required to advance 

autonomy safely and effectively.  

3.1 Levels of Autonomy  

 Level 1: Assisted Security (AI-Supported Detection)  

 At this foundational stage, AI augments human analysts by surfacing relevant 

threats, anomalies, and contextual insights. The technology supports detection 

and analysis but does not take direct action. Human operators remain fully in 

control of investigation and response, using AI recommendations as decision 

support.  

 Level 2: Partial Autonomy (Automated Triage & Enrichment)  

 Here, AI systems automatically classify, prioritise, and enrich alerts with 

contextual data, reducing noise and accelerating analyst workflows. While 

routine triage and information gathering are automated, humans still make all 

final decisions regarding containment or escalation.  

 Level 3: Conditional Autonomy (AI-Driven Containment with Human 

Approval)  
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 At this maturity level, AI can propose and execute containment actions-such as 

isolating endpoints or revoking credentials-but only after securing explicit 

approval from designated human reviewers. This ensures oversight for high-

impact interventions, balancing speed with governance.  

 Level 4: High Autonomy (Machine-Speed Response with Governance)  

 In the most advanced stage, autonomous agents are empowered to act at 

machine speed within well-defined policy boundaries. They detect, analyse, and 

respond to threats in real time, escalating only those incidents that exceed 

predefined risk thresholds or require strategic judgement. Continuous 

governance and auditability remain essential to maintain trust and compliance.  

3.2 Self-Assessment Checklist  

 Which level of autonomy best describes your current security operations?  

 What processes are still reliant on manual intervention?  

 How robust are your governance, escalation, and audit mechanisms?  

 Are AI-driven actions clearly bounded and monitored for unintended 

consequences?  

 What training and change management are in place to support increased 

autonomy?  

3.3 Where Your Organisation Sits Today  

Use the maturity model and checklist above to map your current state. Identify which 

autonomy level most closely aligns with your operating environment, and where gaps 
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exist. This diagnostic step is crucial for setting realistic objectives and prioritising 

investments in AI capability, process redesign, and governance.  

3.4 What Capabilities Are Needed to Move Up a Level?  

Advancing to the next level of autonomy requires both technical and organisational 

readiness. Key capabilities include robust data pipelines for accurate detection, 

integration of AI with existing security orchestration tools, clearly defined escalation 

protocols, and ongoing workforce training to adapt to new workflows. Regularly review 

and update your policies to ensure AI actions remain aligned with risk appetite and 

regulatory requirements.  
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4. Use Cases That Deliver Immediate Value  
 Real-Time Threat Detection and Response: Agentic AI can monitor network 

traffic and user activity continuously, instantly flagging and responding to 

threats as they emerge. This enables rapid isolation of compromised assets and 

swift mitigation, reducing dwell time and limiting potential damage.  

 Predictive Threat Hunting and Exposure Management: Leveraging advanced 

analytics, AI agents can proactively hunt for emerging threats and vulnerabilities 

before they are exploited. They help prioritise remediation efforts based on risk 

and exposure, enabling a shift from reactive to proactive security.  

 Non-Human Identity Discovery and Access Monitoring: With the 

proliferation of service accounts, APIs, and machine identities, agentic AI can 

discover and monitor non-human entities, detect anomalous behaviour, and 

enforce just-in-time access controls to prevent misuse.  

 Alert Triage and Incident Correlation in SOCs: AI-driven triage streamlines 

the handling of large alert volumes by suppressing false positives, correlating 

related events, and escalating only critical incidents with full context. This 

reduces analyst fatigue and ensures attention is focused where it matters most.  

By targeting these high-impact use cases, organisations can quickly realise tangible 

benefits from agentic AI-improving detection, accelerating response, and optimising 

security team efficiency from day one.  
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5. Designing Agentic AI Workflows for SOCs  
Effective deployment of agentic AI within Security Operations Centres (SOCs) hinges on 

carefully mapped workflows that translate detection into decisive action and measured 

response. The process begins with identifying key threat signals and mapping these to 

decision points-where the AI must choose whether to escalate, contain, or further 

investigate-before orchestrating appropriate responses. This structured approach 

ensures that every incident follows a clear path, minimising ambiguity and supporting 

rapid, reliable intervention.  

Integrating agentic AI into existing SOC toolsets is fundamental to its success. Seamless 

connectivity with Security Information and Event Management (SIEM) platforms, 

Security Orchestration, Automation, and Response (SOAR) systems, Endpoint Detection 

and Response (EDR) solutions, and cloud security tooling enables AI agents to access 

comprehensive telemetry, automate enrichment, and coordinate actions across diverse 

environments. By leveraging these integrations, organisations can unify alert 

management, streamline triage, and accelerate containment, all while maintaining 

visibility across hybrid infrastructures.  

Defining robust escalation paths and exception handling mechanisms is essential for 

balancing autonomy with control. Clear escalation criteria-such as risk thresholds, asset 

sensitivity, or regulatory triggers-guide when incidents are handed over to human 

analysts for review or intervention. Exception handling processes must account for 

novel, ambiguous, or high-impact scenarios, ensuring that agentic AI actions are subject 

to immediate oversight when necessary. This layered approach helps prevent 
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unintended consequences and supports continuous improvement through post-incident 

analysis. 
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6. Governance, Guardrails & Human Oversight  
Establishing strong governance frameworks is crucial for managing the risks and 

responsibilities of autonomous security operations. Accountability models should 

delineate ownership for AI-driven actions, including who is responsible for monitoring, 

validating, and remediating outcomes. This clarity fosters trust and ensures that any 

errors or misjudgements are rapidly addressed, aligning with regulatory and 

organisational requirements.  

Choosing the right oversight model is equally important. Human-in-the-loop controls 

place analysts directly in the decision chain, requiring explicit approval before critical 

actions are executed. By contrast, human-on-the-loop models allow autonomous 

operations within defined boundaries, with humans monitoring outcomes and 

intervening only when anomalies or exceptions arise. Selecting between these 

approaches depends on risk appetite, operational maturity, and the nature of the 

security environment.  

Audit logging, explainability, and traceability form the backbone of ethical and 

compliant AI governance. Comprehensive logs must capture all autonomous actions, 

context, and rationale, enable retrospective review and support regulatory compliance. 

Explainable AI ensures that decisions can be understood and justified by humans, 

promoting transparency and facilitating trust. Traceability allows organisations to track 

the flow of events from detection through response, providing a clear audit trail for 

oversight, learning, and improvement.  
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By embedding these governance principles, guardrails, and oversight mechanisms, 

security leaders can harness the power of agentic AI while safeguarding operational 

integrity, accountability, and stakeholder confidence. This balanced approach unlocks 

new levels of efficiency and resilience, positioning SOCs to meet evolving threats with 

agility and assurance.  
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7. Securing Non-Human Identities (NHIs)  
As digital ecosystems grow more complex, the number of non-human identities-such as 

APIs, service accounts, and bots-has surged, often outpacing traditional human users. 

Properly inventorying these machine identities is foundational to robust security. 

Agentic AI can automatically discover and catalogue NHIs across hybrid and cloud 

environments, ensuring that no entity goes unchecked or unmanaged.  

Enforcing least-privilege access for machine identities is essential to minimise risk. 

Agentic AI enables dynamic policy enforcement, granting just-in-time permissions 

based on contextual need and revoking access when no longer required. This reduces 

the attack surface and limits lateral movement in case of compromise. Continuous 

monitoring of machine-to-machine interactions allows AI to detect abnormal behaviour, 

such as unusual credential use or unexpected service connections, flagging potential 

misuse or escalation paths for immediate review. By automating these controls, 

organisations can maintain tighter oversight with less manual effort, strengthening 

overall security posture.  
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8. Risk Management & Compliance  
Integrating agentic AI into security operations necessitates careful attention to risk 

management and compliance obligations. Data protection and privacy remain 

paramount, requiring that AI systems are designed to handle sensitive information in 

accordance with established policies and relevant data protection laws, such as GDPR. 

Agentic AI should be configured to respect data minimisation principles and implement 

robust access controls to safeguard confidential information.  

Regulatory alignment is critical for audit readiness and ongoing reporting. Autonomous 

operations must be transparent, with comprehensive audit logs and clear reporting 

mechanisms to demonstrate compliance with industry and governmental standards. 

Agentic AI can automate evidence collection and reporting, simplify regulatory reviews 

and reduce the burden on security teams. Furthermore, proactive monitoring and policy 

enforcement help prevent unintended business disruption by ensuring that AI-driven 

actions align with organisational risk appetite and continuity plans. Regular reviews 

and scenario testing should be conducted to validate that AI interventions do not 

inadvertently introduce operational risks, maintaining trust and resilience as autonomy 

increases.  
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Conclusion 
Cybersecurity is rapidly shifting from human-led, reactive defines to autonomous, 

intelligence-driven protection. As threats grow faster, more coordinated, and more 

adaptive, organizations can no longer rely on manual processes and isolated tools to 

keep pace. Agentic AI offers a powerful way to augment security teams with machine-

speed detection, decision-making, and response. 

However, autonomy without governance creates new risks. The real advantage comes 

from combining agentic AI with strong accountability, explainability, human oversight, 

and disciplined operating models. When deployed thoughtfully, autonomous security 

systems can reduce alert fatigue, shorten response times, improve visibility across 

environments, and strengthen resilience against advanced threats. 

This playbook is designed to help you move from experimentation to operational 

reality-building cybersecurity autonomy that is fast, responsible, and sustainable. By 

adopting a structured maturity approach and investing in the right skills, organizations 

can turn agentic AI into a trusted foundation of modern cyber defines. 
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