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Abstract
As the digital world becomes increasingly integral to modern life and business operations, the risks of cyber threats and their sophistication continue to grow. Blue team cyber security operations are pivotal in defending organisations against these risks and maintaining a robust security posture in the face of these challenges. This report examines the challenges and advancements in the field, focusing on threat detection and response as well as the human factor of cyber security. Advancements such as the adoption of zero-trust architecture and the rise of AI integrated threat detection are examined, as well as how blue teams can optimise the user experience to mitigate cyber risks by leveraging single-sign-on (SSO), multi-factor authentication (MFA), and advanced password policies. Additionally, the benefits of user training and awareness regarding phishing and password security are explored, and how by utilising these practices and advancements, blue teams can maintain a strong security posture.
Introduction
In an era of digital dependence, cyber security is a vital yet often undervalued aspect of everyday life. From personal tasks such as online shopping, banking and communication, to the core operations of enterprises, the digital landscape is integral to many aspects of the modern world. This reliance on the digital landscape is met with increasing risks, with the threats posed by cyber attacks and data breaches ever growing, and the methods of attackers constantly evolving. 
The Cyber Security Breaches Survey 2024 highlights that 50% of small businesses reported cyber attacks, a significant increase from 32% in the previous year [1]. This underpins the increasing importance of cybersecurity for businesses of all sizes, especially for small businesses who often overlook cybersecurity due to their smaller budgets, leaving themselves more vulnerable to attacks. Research by Barracuda found that an employee of a small business is expected to experience on average 350% more social engineering attacks than an employee of a larger enterprise [2], whilst a 2020 survey by Specsops found that 71% of small businesses had no formal plan in place for the event of a breach or attack [3]. These statistics highlight the importance for SMEs to invest in cybersecurity in order to mitigate the risks facing them, in an environment with constantly adapting threats.
Blue team operations are pivotal in defending organisations against cyber threats. Whilst blue teams will utilise a wide range of cyber security methods and technologies, this report focuses on the key areas of threat detection & response and human elements.
Threat Detection and Response
Threat detection and response is a cornerstone of blue team cyber security operations, aiming to efficiently prevent attacks and data breaches. Blue teams utilise platforms such as CrowdStrike or Snort that will monitor the network, efficiently detecting and responding to mitigate threats such as malware, ransomware and DDoS attacks. Threat detection and response platforms when coupled with other blue team operations such as threat hunting will be able to mitigate a large proportion of risks, however it is not without its challenges. The cyber space is constantly evolving, and cyber criminals are continually deploying increasingly sophisticated techniques to compromise networks [4]. Zero-day exploits, advanced malware, and insider risks can be difficult for threat detection systems to intercept without continuous intelligence updates and human interventions. 
Advancements in the field on threat detection include the integration of artificial intelligence, allowing for accurate automated detection, response and reporting with reduced human input. One study found that an AI model scored 96% and 94% respectively in accuracy and precision on predictions and detections, highlighting its impressively low rate of false positives [5]. AI will likely become closely integrated with threat detection and response systems, following the overall trend of the industry as it moves to AI enabled automation and efficiency.
Another advancement that has complemented blue team threat detection is the transition towards zero-trust architecture adopted by many organisations amidst the move to remote working in response to the Covid pandemic. The zero-trust model acts on a “never trust, always verify” principle, and utilises various methodologies such as network segmentation, robust authentication, and continuous monitoring of traffic, users and devices, promptly preventing access if an endpoint is deemed non-compliant [6]. These factors reduce the risk surface of the network by preventing lateral movement, preventing an attacker from gaining access to further resources from one compromised machine [7]. This robust architecture and reduced attack surface should mean that malicious activity is more likely to be promptly detected by threat detection and response.
Human Factors
An IBM study into cyber breaches found that in 95% of cases human error was a major contributing cause [8]. Weak passwords, failure to run updates, and clicking on phishing links are examples of vulnerabilities at the point of the end users exploitable by attackers. In addition to higher level blue team operations, a high standard of user training and awareness on cyber threats is essential in preventing attacks.
Organisations can utilise employee training and periodic testing to mitigate potential risks. Platforms such as Boxphish can help organisations improve their security posture by deploying fake phishing emails to employees, raising user awareness of real threats and allowing for targeted training. With an estimated 3.4 million phishing emails sent daily, user awareness is crucial to mitigate risks [9].
Another advancement that organisations can utilise to minimise user associated cyber risks is the implementation of single-sign-on (SSO). Having one highly secure password to sign in to all platforms, rather than multiple sets of credentials can mitigate password fatigue, and users are less likely to store their credentials on sticky notes or in documents. One study found that the implementation of SSO led to a 50% decrease in password related security incidents [10]. SSO can be further enhanced with the added layer of multi-factor authentication for initial logins, proving a highly secure environment whilst maintaining usability. A best practice would be to enforce password rules requiring four random words together, coupled with SSO and MFA [11]. These passwords are easier to remember for the user compared to those containing lots of special characters so they’re less likely to be written down, and their length enhances security.


Conclusion
In the ever-evolving field of cyber security, blue team operations play a critical role in defending organisations from cyber threats. Whilst new challenges are continuously arising, and attacker methods are becoming more sophisticated, blue teams can stay ahead by leveraging advancements in the field. Advancements such as AI integrated threat detection, zero-trust architecture, and the optimisation of the user experience with SSO and MFA can significantly bolster security. When coupled with strong user awareness around password security and phishing risks, blue teams can maintain a solid security posture in the face of an ever-changing threat landscape.
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