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1. Introduction  

1.1 What is Generative AI Cybersecurity?  

Generative AI cybersecurity refers to the use of advanced artificial intelligence 

technologies-especially those capable of creating new content, such as text, code, or 

images-in the protection of information systems. The term 'generative' highlights AI 

models that can produce novel outputs, which are now being leveraged both to defend 

and attack digital infrastructures.  

 Generative AI: Systems that create new data based on learnt patterns (e.g., 

ChatGPT, DALL-E).  

 Cybersecurity: The practice of protecting computers, networks, and data from 

unauthorised access or damage.  

 Generative AI Cybersecurity: Applying generative AI to reinforce security 

measures, automate threat detection, and manage responses.  

1.2 Why AI Cybersecurity Threats Are Increasing  

The growing sophistication of AI models has led to an increase in cybersecurity threats. 

As AI tools become more accessible and powerful, malicious actors exploit these 

technologies to craft convincing phishing emails, automate attacks, and bypass 

traditional security mechanisms.  

 AI can generate realistic fake emails, making phishing harder to detect.  

 Attackers use AI to analyse vulnerabilities faster than humans.  
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 AI-driven malware can adapt and evolve, evading detection.  

For example, a cybercriminal might use a generative AI chatbot to write 

persuasive scam messages that mimic legitimate communications, increasing the 

chances of deceiving recipients.  

1.3 Brief on the Impact of AI on Cybersecurity  

The impact of AI on cybersecurity is twofold: it enhances defensive capabilities while also 

escalating the sophistication of attacks. Organisations must adapt quickly to this changing 

landscape, as AI tools can both protect and undermine security systems.  

 Positive Impact: Faster threat detection, automated responses, and improved 

analysis of security incidents.  

 Negative Impact: More complex and frequent attacks, increased risk of data 

breaches, and greater difficulty in distinguishing genuine from malicious activity.  

For instance, AI-powered systems can identify unusual behaviour in network traffic, 

alerting administrators to potential threats. Conversely, AI can also help hackers generate 

malware that mimics normal activity, making it harder to spot.  
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2. How AI is Used in Cybersecurity  

2.1 Overview of the Use of AI in Cyber Security  

AI is employed across various aspects of cybersecurity, from monitoring networks to 

analysing threats and automating defensive actions. Its ability to process vast amounts of 

data quickly makes it invaluable for identifying patterns and anomalies that 

could indicate a cyber-attack.  

 AI systems scan network traffic for suspicious activity.  

 Machine learning models predict potential vulnerabilities.  

 Automated AI tools respond to incidents in real time.  

2.2 Real Examples of How AI is Used in Cybersecurity  

Several organisations and cybersecurity firms have integrated AI into their security 

operations:  

 Darktrace: Uses AI to detect abnormal behaviour within networks and 

automatically respond to threats.  

 IBM Watson: Analyses security data to identify threats and recommend 

responses.  

 Microsoft Defender: Employs AI to filter spam, detect malware, and protect 

endpoints.  
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For example, Darktrace’s AI system flagged and isolated a compromised device in a 

company’s network within minutes, preventing a wider breach. Similarly, AI-powered 

spam filters in email platforms block millions of phishing attempts daily.  

2.3 Benefits for Organisations  

Organisations gain significant advantages by leveraging AI in cybersecurity:  

 Improved speed and accuracy in threat detection.  

 Reduced workload for security teams through automation.  

 Enhanced ability to predict and prevent future attacks.  

 Greater insight into complex security incidents.  

For instance, a financial institution might use AI to monitor transactions for signs of 

fraud, alerting staff only when a genuine threat is detected. This reduces false positives 

and allows teams to focus on the most critical issues.  

In summary, generative AI is transforming the cybersecurity landscape, offering both 

new opportunities and challenges. Understanding its risks and benefits is essential for 

organisations seeking to protect their digital assets in an increasingly AI-driven world.  
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3. The Rise of AI Cybersecurity Threats  

3.1 Why AI Cybersecurity Threats Are Growing  

The rapid advancement of AI technologies has significantly increased the scale and 

sophistication of cybersecurity threats. As generative AI tools become more accessible 

and easier to use, attackers are able to automate complex tasks that 

once required specialist knowledge. This democratisation of AI has enabled a broader 

range of cybercriminals to launch convincing and damaging attacks with minimal effort.  

Moreover, the volume of digital interactions and data generated daily provides a vast 

playground for AI-driven exploits. Organisations are struggling to keep pace with the 

ever-evolving tactics, as traditional defences often fail against AI-enhanced threats.  

3.2 The Role of Generative AI in Modern Attacks  

Generative AI models are now central to many modern cyber-attacks. These systems can 

craft highly realistic phishing messages, generate malicious code, and even produce 

deepfake media that manipulates public opinion or targets individuals. The ability of 

generative AI to mimic human behaviour and language makes it increasingly difficult for 

security systems and personnel to distinguish between legitimate and malicious activity.  

Attackers leverage generative AI to adapt their methods in real time, responding to 

defensive measures and exploiting new vulnerabilities as they arise. This dynamic 

capability has shifted the balance, making cyber-attacks more unpredictable and harder 

to defend against.  
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3.3 Key Trends Shaping Generative AI and Cybersecurity  

 Automated Attack Generation: AI tools can rapidly produce new attack variants, 

outpacing manual defences.  

 Personalised Phishing: AI analyses social media and online profiles to tailor 

messages for individual targets.  

 Deepfake Proliferation: The spread of AI-generated audio and video is fuelling 

new forms of impersonation and fraud.  

 Prompt Injection Exploits: Attackers manipulate AI models through crafted 

inputs, bypassing controls and extracting sensitive information.  

 Data Leakage at Scale: AI systems handling sensitive data are vulnerable to 

accidental or intentional disclosure, especially when integrated with external 

platforms.  

These trends highlight the urgent need for adaptive, AI-driven defences and 

comprehensive risk management strategies.  
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4. Top Generative AI Cybersecurity Risks  

4.1 AI-Powered Phishing  

AI-powered phishing attacks use generative models to create emails and messages that 

closely resemble legitimate communications. These attacks are often tailored to the 

recipient, increasing their effectiveness. In 2025, over 80% of reported phishing incidents 

involved some form of AI-generated content. For example, a UK-based financial firm was 

targeted by emails that mimicked the CEO’s writing style, leading to unauthorised fund 

transfers.  

 Example: AI-generated emails asking employees to update their login details.  

 Statistic: Phishing attacks rose by 50% in organisations using cloud-based 

communication tools.  

4.2 Automated Malware  

Generative AI enables the creation of malware that adapts its behaviour to avoid 

detection. Automated code generation allows for rapid deployment of new variants, 

overwhelming traditional antivirus solutions. In 2024, malware attacks driven by AI 

increased by 60%, with a notable spike in ransomware cases. One healthcare provider 

saw their network infected by AI-generated malware that disguised itself as legitimate 

software updates.  

 Example: AI-generated ransomware that changes its encryption method each 

attack.  

http://www.gsdcouncil.org/


 
 

www.gsdcouncil.org                                                     9 
 

 Statistic: 70% of malware samples analysed by leading cybersecurity firms 

showed signs of AI adaptation.  

4.3 Deepfake Attacks  

Deepfake technology uses generative AI to produce convincing audio, video, or images 

that impersonate trusted individuals. These attacks are often used for fraud, blackmail, 

or misinformation campaigns. In 2025, deepfake incidents in corporate environments 

doubled, with attackers impersonating executives during video calls to authorise 

financial transactions. The impact of these attacks is amplified by their realism and the 

difficulty of detection.  

 Example: Deepfake videos of company leaders instructing staff to transfer funds.  

 Statistic: 40% of surveyed IT managers reported encountering deepfake attacks 

in the past year.  

4.4 Data Leakage Risks  

Generative AI tools often require access to large datasets, including sensitive information. 

If not properly controlled, these systems may inadvertently expose confidential data 

through outputs or integration with third-party platforms. In a recent survey, 35% of 

organisations admitted to data leaks linked to AI-powered applications. For example, 

employees using generative chatbots shared proprietary information that was later 

found in public datasets.  

 Example: Confidential client data generated in chatbot conversations and 

exposed via API integration.  

 Statistic: Data leakage incidents involving AI tools rose by 30% in 2025.  
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4.5 Prompt Injection Attacks  

Prompt injection involves manipulating AI models by feeding them malicious or 

misleading instructions. This technique can bypass safeguards and extract 

sensitive information, or cause the AI to perform unintended actions. Organisations 

reported a surge in such attacks as generative AI became more integrated into workflows. 

For instance, a retail company’s internal AI assistant was tricked into revealing customer 

credit card details through crafted prompts.  

 Example: Attackers submitting prompts that make an AI model output 

confidential database entries.  

 Statistic: 25% of enterprises with AI systems experienced prompt injection 

attempts in the past year.  

Understanding these risks is essential for cybersecurity professionals and IT managers. 

As generative AI continues to evolve, organisations must proactively strengthen their 

defences against these emerging threats.  
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5. Risks of Generative AI in Cybersecurity  

 Sophisticated Phishing: AI can craft highly believable fake messages that trick 

users into divulging credentials.  

 Automated Malware Creation: Generative AI enables rapid production of novel 

malware, making it harder for traditional defences to keep up.  

 Deepfake Scams: AI-generated audio and video make impersonation for fraud or 

blackmail far more convincing.  

 Data Leakage: Sensitive information can be exposed if AI models inadvertently 

share or misuse proprietary data.  

 Prompt Injection: Attackers manipulate AI through crafted inputs, bypassing 

controls and extracting confidential information.  

These risks are difficult to detect because AI-generated attacks closely mimic genuine 

behaviour, constantly evolve, and can bypass legacy security tools. The sheer speed and 

adaptability of generative AI mean threats can appear in new and unexpected forms, 

often slipping past filters that rely on known patterns.  
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6. The Dual Impact of AI on Cybersecurity  

Positive Impact  Negative Impact  

  

             

               Faster threat detection and 

response  

               Automated incident analysis  

               Reduced false positives  

               Enhanced prediction and 

prevention of attacks  

             

         

  

             

               Creation of advanced, hard-to-

detect attacks  

               Automated, large-scale phishing and 

malware campaigns  

               Increased risk of deepfake 

manipulation  

               Greater potential for data leakage 

and prompt injection  

             

         

AI is transforming cybersecurity for both defenders and attackers. While it empowers 

organisations to detect and prevent threats more effectively, it also offers cybercriminals 

powerful new tools to bypass security and exploit vulnerabilities. Recognising and 

managing this dual impact is essential for any modern cybersecurity strategy.  
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7. How Organisations Can Manage Generative AI 

Cybersecurity Risks  

To address the evolving threats posed by generative AI, organisations must adopt a 

proactive and layered risk management approach. This begins with establishing robust 

policies and governance frameworks that outline clear responsibilities for AI 

deployment, data handling, and incident response. Regularly reviewing and updating 

these policies ensures they remain relevant as technology and threat landscapes change.  

Employee Awareness and Training: Human error remains a leading cause of security 

breaches, especially with AI-generated attacks that are difficult to spot. Effective 

employee awareness programmes should train staff to recognise AI-powered phishing, 

deepfakes, and social engineering tactics. Simulated attack exercises and ongoing 

education help foster a security-conscious culture throughout the organisation.  

Securing AI Systems: Protecting AI models and their underlying infrastructure is crucial. 

This includes access controls, regular audits, and monitoring for unusual behaviour or 

prompt injection attempts. Organisations should encrypt sensitive training data, restrict 

integration with external platforms, and test AI outputs for potential data leakage. 

Keeping software updated with the latest security patches is essential to defend against 

emerging threats.  

Practical Risk Reduction Strategies: Implementing layered security controls, such as 

advanced threat detection and automated incident response, can help mitigate the risks 

posed by generative AI. Collaborating with trusted vendors, adhering to industry 
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standards, and conducting regular risk assessments ensure that defences evolve 

alongside adversary capabilities. By prioritising transparency, accountability, and 

continuous improvement, organisations can stay resilient in the face of AI-driven threats.  
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8. Career Opportunities in AI Cybersecurity  

The rise of generative AI has created strong demand for cybersecurity professionals 

with expertise in AI risk management. New job roles are emerging that blend traditional 

security skills with knowledge of machine learning, AI governance, and automation. AI-

focused cybersecurity analysts, threat intelligence specialists, and ethical hackers are 

now central to many organisations as they adapt to new attack vectors.  

Key Roles and Skills: Roles such as AI security engineer, machine learning auditor, and 

AI threat researcher require a mix of technical acumen and strategic thinking. Familiarity 

with AI frameworks, security architecture, and adversarial attack methods is highly 

valued. Analytical skills, adaptability, and a commitment to ongoing learning are 

essential, as the field continues to develop at pace.  

A Future-Proof Career Path: Combining AI and cybersecurity not only enhances 

employability but also positions professionals at the forefront of digital defence. Those 

who invest in upskilling and cross-disciplinary knowledge will find diverse opportunities 

in sectors from finance to healthcare. As organisations increasingly rely on AI, the ability 

to secure and govern these technologies will remain a critical, future-proof career 

advantage.  
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9. Why Certification Matters  

As the cybersecurity landscape evolves with the integration of generative AI, certification 

has become increasingly vital for professionals aiming to stay ahead of sophisticated 

threats. Earning the right certification not only validates a professional's expertise but 

also demonstrates a commitment to best practices and ongoing learning in a rapidly 

changing field. The best certifications in cybersecurity are recognised globally, opening 

doors to advanced roles and greater responsibilities.  

Certification in Generative AI in Cybersecurity: With the growing influence of AI on 

cyber threats, specialised certifications focusing on generative AI in cybersecurity are 

emerging. These programmes cover essential topics such as AI risk management, 

adversarial attack detection, ethical considerations, and governance frameworks. By 

pursuing such certifications, professionals gain practical skills to safely deploy 

AI, identify AI-driven threats, and implement robust defences within their organisations.  

For professionals, certification offers a structured pathway to mastering complex AI 

concepts applied to cybersecurity challenges. It enhances credibility, boosts 

employability, and ensures that individuals remain current with both technological 

advancements and regulatory requirements. Ultimately, certification helps bridge the 

gap between traditional cybersecurity knowledge and the new demands posed by 

generative AI technologies.  
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10. Key Takeaways  

 Risks of Generative AI in Cybersecurity: AI can be leveraged to create highly 

convincing phishing messages, automate the creation of evasive malware, produce 

deepfake content for fraud, inadvertently leak sensitive data, and succumb to 

prompt injection attacks. These risks are difficult to detect and evolve rapidly, 

often outpacing legacy security tools.  

 What Professionals Should Do Next: Cybersecurity professionals should 

proactively seek out targeted training and certification in AI security. Staying 

informed about emerging threats, participating in continuous education, and 

cultivating a culture of security awareness within their organisations are vital 

steps. Embracing innovation while adhering to best practices will ensure 

professionals can effectively manage the dual impact of AI on cybersecurity and 

help safeguard digital assets against evolving threats.  
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 Conclusion 

Generative AI is transforming cybersecurity at a rapid pace. While it improves defense 

capabilities, it also introduces new ai cybersecurity threats and generative ai 

cybersecurity risks that organizations cannot ignore. 

Understanding the risks of generative AI in cybersecurity and adapting to the growing 

impact of AI on cybersecurity is essential for staying secure in today’s digital landscape. 

As the use of AI continues to expand, professionals and organizations must focus on 

awareness, skills, and proactive strategies to manage generative ai security risks 

effectively. 

Those who understand this shift and act early will be better prepared to face the future 

of generative ai and cybersecurity. 
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