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The rapid evolution of digital transformation, hybrid working practices, and cloud computing has fundamentally changed the cybersecurity landscape for modern organisations. While these developments have enabled greater flexibility, innovation, scalability, and operational benefits, they have also significantly expanded the cyber-attack surface [1], [2]. Modern enterprise environments increasingly rely on infrastructures that span on-premises networks, public and private cloud platforms, mobile devices, and interconnected third-party services. As a result, traditional perimeter-based security models are becoming increasingly ineffective, as users, applications, and data are no longer confined within a single trusted corporate network [3].
Cybercriminals continue to exploit this change through increasingly sophisticated attacks, including phishing, credential theft, ransomware, insider threats, and supply chain compromises. Industry research from IBM X-Force and the Verizon Data Breach Investigations Report (DBIR) consistently identifies identity compromise and ransomware as two of the most significant threats facing organisations today [4], [5].
Attackers commonly exploit weak authentication processes, excessive user privileges, insecure endpoints, and cloud misconfigurations to gain unauthorised access to critical systems and sensitive information [5]. These continuously evolving threats have highlighted the limitations of traditional security approaches that rely on network location [3].
In response, organisations are increasingly adopting Zero Trust Architecture (ZTA) as a strategic cybersecurity framework designed to address these challenges. Zero Trust is founded on the principle of "never trust, always verify", ultimately meaning that no user, device, application, or workload is automatically trusted, regardless of whether it operates inside or outside the organisational network. Instead, every access request is continuously verified using contextual information such as user identity, device credentials, behavioural analytics, location, and assessed risk. By enforcing least privilege access, continuous authentication, and ongoing monitoring, Zero Trust aims to reduce the likelihood of unauthorised access and limit the impact of security breaches [3], [6].
The successful implementation of Zero Trust Architecture depends upon several enabling technologies, including Zero Trust Network Access (ZTNA), Identity and Access Management (IAM), Secure Access Service Edge (SASE), Security Information and Event Management (SIEM), and Cloud Security Posture Management (CSPM). Together, these technologies support a far more adaptive and resilient security model capable of protecting hybrid cloud environments while improving visibility, access control, and threat detection [6], [7].
This paper critically evaluates the application of Zero Trust Architecture within hybrid cloud environments. It examines the weaknesses of traditional perimeter-based security models, analyses the core principles of Zero Trust, evaluates the role of key enabling technologies, and explores the organisational, technical, and financial challenges associated with implementation. 
The paper also considers the governance and regulatory implications of Zero Trust, including its contribution to compliance with frameworks such as the General Data Protection Regulation (GDPR) and the Digital Operational Resilience Act (DORA) [8]. Ultimately, the discussion demonstrates that although implementing Zero Trust Architecture can be complex and resource-intensive, it provides a more resilient and adaptive approach to securing modern enterprise infrastructures against an increasingly sophisticated threat landscape.
[bookmark: _Toc234323170][bookmark: _Toc235116380]Traditional Security Models and the Need for Zero Trust
Historically, security relied heavily upon perimeter-based defence models often referred to as the "castle-and-moat" approach. In this model, organisations attempted to secure the network perimeter using firewalls, Virtual Private Networks (VPNs), and intrusion prevention systems while assuming that internal users and systems could generally be trusted. This approach was relatively effective when employees worked within physical office environments and organisational resources were hosted on-site [3].

However, the growth of cloud computing and remote working has fundamentally altered the structure of enterprise networks. Modern organisations now rely heavily on Software-as-a-Service (SaaS) platforms, public cloud providers, mobile devices, and distributed workforces. As a result, the traditional network perimeter has effectively disappeared. Users now access resources from multiple locations and devices, many of which may not be directly controlled by the organisation [1], [2].

Traditional perimeter-based security models present several significant weaknesses in modern environments. Firstly, once attackers gain access to a trusted network, they are often able to move laterally across systems with minimal resistance. Secondly, insider threats remain difficult to detect because internal traffic is frequently considered trustworthy by default. Thirdly, VPN-based remote access solutions often provide broad network access rather than restricting users to specific applications or resources [3], [9].

These limitations have contributed to the rise of Zero Trust Architecture as an alternative security model. Zero Trust assumes that breaches may already exist within the environment and therefore continuously validates all access requests regardless of origin. This model shifts the focus of cybersecurity from network boundaries towards identity verification, relevant access controls, segmentation, and continuous monitoring [3], [6].

The National Institute of Standards and Technology (NIST) formalised Zero Trust principles through NIST Special Publication 800-207. The framework emphasises continuous authentication, least privilege access, policy enforcement, and real-time risk assessment. Unlike traditional models, Zero Trust does not rely upon implied trust based on network location [3].


[bookmark: _Toc234323171][bookmark: _Toc235116381]Core Principles of Zero Trust Architecture
Zero Trust Architecture is built upon several interconnected principles designed to reduce the likelihood and impact of modern cyber-attacks [3], [6].
Identity Security
Identity represents the foundation of Zero Trust Architecture. Modern cybersecurity increasingly treats identity as the primary security perimeter because attackers frequently target user credentials rather than attempting to breach network defences directly. Consequently, organisations must continuously verify user identities before granting access to systems and applications [3], [4], [6].
Technologies such as Multi-Factor Authentication (MFA), Identity and Access Management (IAM), and Privileged Access Management (PAM) play critical roles within Zero Trust environments. MFA strengthens authentication by requiring users to provide multiple forms of verification, reducing the risk associated with stolen passwords. IAM systems centralise identity governance while enabling organisations to manage user roles, permissions, and access policies more effectively [3], [6], [10].
Least Privilege Access
Least privilege access ensures that users only receive the minimum permissions required to perform their specific job functions. This principle reduces the potential damage associated with insider threats, compromised accounts, or accidental misuse of sensitive systems [3], [6].

For example, employees working within financial departments should not possess unrestricted administrative access to cloud infrastructure. Similarly, third-party vendors should only receive temporary and limited access to systems relevant to their responsibilities [3].
Micro Segmentation
Micro segmentation divides enterprise environments into smaller isolated zones to restrict attacker movement between systems. Traditional flat networks often enable attackers to move laterally after initial compromise, particularly during ransomware attacks [3], [5].
By segmenting workloads, applications, and sensitive data environments, organisations can significantly reduce the spread of malicious activity. This is especially important within hybrid cloud infrastructures where multiple systems and services interact across distributed environments [3], [10].
Continuous Monitoring and Verification
Zero Trust does not treat authentication as a single event. Instead, users and devices are continuously monitored throughout sessions using behavioural analytics, and endpoint monitoring [3], [6].
Security Information and Event Management (SIEM) platforms analyse logs and events across enterprise systems in real time. Unusual behaviours such as suspicious travel activity, repeated failed logins, or unauthorised privilege escalation attempts may trigger automated responses including session termination or additional authentication challenges [3], [6], [10].



Assume Breach Mentality
Zero Trust Architecture operates under the assumption that attackers may already exist within the environment. Consequently, security controls focus not only on preventing attacks but also on detecting, containing, and responding to suspicious activity rapidly [3], [6].
This principle aligns closely with modern ransomware defence strategies where rapid containment and recovery capabilities are essential for operational resilience [4], [5].
[bookmark: _Toc234323177][bookmark: _Toc235116382]Technological Enablers of Zero Trust
Zero Trust Architecture is not a single technology but rather a strategic framework supported by multiple integrated security technologies [3], [6].
Zero Trust Network Access (ZTNA)
ZTNA has emerged as a modern alternative to traditional VPN-based remote access solutions. Rather than providing broad network access after authentication, ZTNA restricts users to specific applications and resources based on identity, context, and policy evaluation [3], [6], [12].
ZTNA significantly reduces the enterprise attack surface because users cannot freely explore internal networks following authentication. Access decisions may also incorporate factors such as device health, geographic location, and behavioural analytics [3], [10].
ZTNA is particularly beneficial within hybrid work environments because employees naturally access systems from remote locations using personal or unmanaged devices [1], [12].

Secure Access Service Edge (SASE)
Secure Access Service Edge (SASE) combines networking and cloud-delivered security services into a unified architecture. Gartner introduced the SASE concept to address the growing complexity associated with distributed enterprise environments [11].
SASE platforms typically integrate:
· Zero Trust Network Access (ZTNA).
· Firewall-as-a-Service (FWaaS).
· Secure Web Gateways (SWG).
· Cloud Access Security Brokers (CASB).
· Software Defined Wide Area Networking (SD-WAN).
SASE enables organisations to apply consistent security policies across cloud services, branch offices, and remote users. This is particularly important for organisations adopting cloud-first business strategies [11], [2].
Identity Governance and IAM
Identity governance technologies support Zero Trust by centralising identity management and enforcing access control. IAM platforms enable organisations to implement role-based access controls (RBAC), conditional access policies, and automated processes [3], [6], [10].
Privileged Access Management (PAM) systems provide additional protection for high-risk accounts such as system administrators and cloud engineers. These accounts are frequently targeted by attackers because they provide a greater access to critical systems [4], [5].

Identity governance also supports regulatory compliance by maintaining detailed audit logs of user activity and access decisions [1], [8].
SIEM and SOAR
Security Information and Event Management (SIEM) systems collect and analyse security logs from across enterprise environments. SIEM platforms enable security teams to detect suspicious behaviours, investigate incidents, and maintain visibility across distributed infrastructures [3], [6].
Security Orchestration, Automation and Response (SOAR) platforms extend these capabilities further by automating security workflows and incident response activities. For example, automated processes may isolate compromised devices, disable suspicious accounts, or notify incident response teams automatically [6], [12].
Automation is increasingly important because modern cyber-attacks operate at speeds that often exceed human response capabilities [4], [5].
Cloud Security Posture Management (CSPM)
Cloud Security Posture Management solutions continuously monitor cloud environments for misconfigurations, vulnerabilities, and compliance issues. Cloud misconfiguration remains one of the leading causes of enterprise data breaches [2], [5].
Examples of common cloud security risks include:
· Publicly exposed storage.
· Excessive IAM permissions. 
· Insecure APIs.
· Unpatched virtual machines.
CSPM tools improve visibility and support compliance monitoring across platforms such as AWS, Microsoft Azure, and Google Cloud Platform [6], [10].
[bookmark: _Toc234323183][bookmark: _Toc235116383]Implementation Challenges of Zero Trust
Although Zero Trust provides significant security benefits, implementation presents several challenges for organisations [3], [6].
Legacy Systems and Infrastructure
Many organisations continue to rely on legacy systems that lack support for modern authentication processes and security integrations. Older applications may not support MFA, identity federation, or detailed access controls, making Zero Trust implementation more difficult [3], [6].
Migrating legacy systems towards Zero Trust architectures often requires substantial investment and architectural redesign [3], [12].
Cost and Organisational Complexity
Implementing Zero Trust requires investment in technologies, personnel, training, and governance processes. Organisations may need to deploy multiple new security platforms while simultaneously redesigning existing workflows [6], [12].
Smaller organisations may struggle to implement a comprehensive Zero Trust strategies due to limited financial and technical resources [1], [6].
Skills Shortages
Cybersecurity skills shortages remain a significant challenge globally. Zero Trust implementation requires expertise in cloud security, identity governance, network segmentation, incident response, and compliance management.
Competition for skilled professionals increases operational costs while slowing implementation timelines [13].
User Experience and Productivity Concerns
Frequent authentication requirements and access restrictions may negatively impact user experience if poorly implemented. Employees may experience authentication fatigue or productivity disruptions when security controls become overly restrictive [3].
Consequently, organisations must balance security requirements with usability and operational efficiency [6], [10].
Privacy and Ethical Considerations
Continuous monitoring and behavioural analytics raise ethical and privacy concerns. Organisations must ensure that monitoring practices comply with privacy regulations such as GDPR while maintaining transparency regarding employee monitoring activities [8].
This demonstrates that Zero Trust implementation requires not only technical controls but also effective governance and ethical oversight [3], [14].
[bookmark: _Toc234323189][bookmark: _Toc235116384]Real-World Case Studies and Industry Evidence
Several high-profile cyber incidents demonstrate the importance of Zero Trust principles.
Google BeyondCorp
Google's BeyondCorp initiative is widely considered one of the earliest large-scale Zero Trust implementations. Google developed BeyondCorp following concerns regarding traditional VPN security limitations [9].
The model enabled employees to access corporate applications securely from any location without relying upon trusted internal networks. Access decisions were based upon user identity, device security, and risk analysis.
BeyondCorp demonstrated that Zero Trust principles could successfully support large-scale remote working environments while improving security resilience [15], [3].
Colonial Pipeline Ransomware Attack
The Colonial Pipeline ransomware attack in 2021 disrupted fuel supplies across parts of the United States. Attackers reportedly gained access through compromised credentials associated with a VPN account.
This incident highlighted weaknesses associated with traditional remote access security models. Stronger identity verification, least privilege controls, and segmentation could potentially have reduced attacker movement and operational impact [3], [6], [16].
MGM Resorts Cyberattack
The MGM Resorts cyberattack demonstrated how social engineering and identity compromise remain major enterprise risks. Attackers reportedly exploited weaknesses within identity verification processes to gain access to critical systems [4].
The incident disrupted hotel operations, payment systems, and customer services, demonstrating the operational and financial consequences associated with identity-based attacks [17].

These case studies illustrate how Zero Trust principles such as MFA, segmentation, and continuous monitoring directly address modern attack techniques [3], [6].
[bookmark: _Toc234323193][bookmark: _Toc235116385]Governance, Compliance, and Regulatory Implications
Modern cybersecurity strategies must align closely with governance and regulatory requirements. Zero Trust Architecture supports compliance objectives by improving visibility, accountability, and access control management [1], [3], [6].
The General Data Protection Regulation (GDPR) requires organisations to implement appropriate technical and organisational measures to protect personal data [14]. Zero Trust supports GDPR compliance through:
· Least privilege access. 
· Identity governance. 
· Detailed logging. 
· Continuous monitoring. 
Similarly, the Digital Operational Resilience Act (DORA) introduces stricter cybersecurity and operational resilience requirements for financial organisations operating within the European Union [8].
DORA emphasises:
· Incident reporting. 
· ICT risk management. 
· Resilience testing. 
· Third-party risk management. 
Zero Trust architectures align strongly with these objectives because they prioritise continuous risk assessment, visibility, and proactive security controls [3], [6], [8].
Governance frameworks such as ISO/IEC 27001 and the NIST Cybersecurity Framework also support Zero Trust implementation by providing structured approaches towards risk management and information security governance [1], [18].
Ultimately, Zero Trust should not be viewed solely as a technical security strategy. It also represents a governance model focused on resilience, accountability, and continuous risk management [1], [3], [18].
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The modern cybersecurity landscape has evolved significantly due to cloud computing, hybrid working, digital transformation, and increasingly sophisticated cyber threats. Traditional perimeter-based security models are no longer sufficient for protecting distributed enterprise environments because attackers increasingly exploit identity compromise, cloud misconfiguration, and lateral movement techniques.
Zero Trust Architecture provides a more adaptive and resilient security model by assuming breach conditions and continuously verifying all access requests. Core principles including identity security, least privilege access, segmentation, and continuous monitoring significantly improve organisational resilience against modern threats such as ransomware and credential-based attacks.
Technologies such as ZTNA, SASE, IAM, SIEM, SOAR, and CSPM collectively support the implementation of Zero Trust strategies across hybrid cloud environments. However, implementation remains challenging due to legacy systems, financial costs, skills shortages, and organisational complexity.
Despite these challenges, Zero Trust Architecture offers substantial long-term benefits for organisations seeking to strengthen cybersecurity resilience while supporting regulatory compliance and ensuring operational continuity. As digital transformation continues to accelerate at great pace, Zero Trust is likely to become an increasingly important strategic framework for protecting modern enterprise environments.










 



















[bookmark: _Toc234323196][bookmark: _Toc235116387]Task 2: Strategic Proposal for the Establishment of a Zero Trust Security Unit at Aegis FinTech Innovations Ltd
[bookmark: _Toc234323197][bookmark: _Toc235116388]Executive Summary
Aegis FinTech Innovations Ltd is preparing to expand its AI-powered financial analytics platform into the European Union while simultaneously preparing for a Series B funding round. As the organisation grows, it faces increasing cybersecurity threats including ransomware, identity compromise, cloud misconfiguration, and third-party supply chain attacks. Additionally, the company must comply with strict regulatory frameworks including the General Data Protection Regulation (GDPR) and the Digital Operational Resilience Act (DORA) [4], [5], [8], [14].
Research conducted in Task 1 concluded that traditional perimeter-based security models are no longer sufficient for protecting modern hybrid cloud environments. The findings identified Zero Trust Architecture (ZTA) as the most effective strategic security model for reducing modern cyber risks through continuous verification, least privilege access, segmentation, and identity-centric security [3], [6].
This proposal outlines a practical implementation strategy for establishing a dedicated Information Security Unit based on Zero Trust principles. The proposal includes organisational design, policy development, compliance strategy, technical architecture, risk assessment, incident response planning, and governance structures designed to support business resilience, regulatory compliance, and secure operational growth [1], [3], [6].
[bookmark: _Toc234323198][bookmark: _Toc235116389]Introduction
Aegis FinTech Innovations Ltd operates within a highly regulated and high-risk sector that processes sensitive financial and customer information using cloud-based AI-powered analytics platforms. As the organisation expands into European markets, the company faces increasing pressure to strengthen cybersecurity resilience and comply with evolving regulatory obligations [8], [14].
Modern fintech organisations are particularly vulnerable to cyber threats due to their reliance on cloud infrastructure, APIs, remote working, and interconnected third-party systems. Ransomware groups increasingly target financial organisations because operational disruption can result in significant financial impact and reputational damage [2], [4], [5].
Research conducted in Task 1 identified Zero Trust Architecture as the most appropriate security model for protecting hybrid cloud environments against modern threats [3], [6]. Consequently, this proposal recommends establishing a dedicated Information Security Unit aligned with Zero Trust principles and supported by modern governance frameworks [1], [18].
The purpose of this proposal is to provide the executive board with a strategic implementation plan for improving cybersecurity resilience, supporting regulatory compliance, and enabling secure organisational growth.
[bookmark: _Toc234323199][bookmark: _Toc235116390]Work-Stream 1: Organisational Design and Resourcing
A dedicated Information Security Unit is essential for ensuring effective governance, operational resilience, and regulatory compliance. The proposed structure aligns directly with the Zero Trust principles identified in Task 1 [1], [3], [6], [18].
Proposed Organisational Structure
[image: ]
Figure 1. Proposed organisational structure for the Information Security Unit.
Chief Information Security Officer (CISO)
The CISO will provide strategic leadership, oversee governance activities, manage risk, and report directly to the executive board [1], [18].
Security Operations Manager
Responsible for managing daily security operations, monitoring activities, incident response coordination, and Security Operations Centre (SOC) processes [1], [6].
Cloud Security Architect
Responsible for securing AWS and Azure environments, implementing segmentation controls, and ensuring secure cloud configurations [3], [6], [10].
DevSecOps Engineer
Responsible for integrating security controls into software development pipelines and supporting secure-by-design development practices [1], [18].
Identity and Access Management (IAM) Specialist
Responsible for implementing Multi-Factor Authentication (MFA), Privileged Access Management (PAM), and Zero Trust access controls [3], [6], [10].


Security Operations Centre (SOC) Analyst
Responsible for monitoring SIEM alerts, investigating suspicious activities, and escalating security incidents [3], [6].
Data Protection Officer (DPO)
Responsible for GDPR compliance, privacy governance, and regulatory reporting [14], [18].
Incident Response Lead
Responsible for ransomware response planning, business continuity coordination, and disaster recovery processes [5], [12].
AI Security Specialist
Responsible for monitoring AI model security, data governance, and AI-related security risks [1], [18].
The proposed structure supports Zero Trust principles by prioritising identity governance, cloud security, monitoring, and continuous verification. This organisational design directly reflects the findings of Task 1, which concluded that effective Zero Trust implementation requires dedicated expertise in identity management, cloud security, governance, and continuous monitoring [3], [6].
[bookmark: _Toc234323200][bookmark: _Toc235116391]Work-Stream 2: Policy Framework Development
Strong governance requires clear security policies aligned with organisational objectives and regulatory obligations [1], [18].
[bookmark: _Toc234323201][bookmark: _Toc235116392]Acceptable Use Policy for AI and Cloud Services
Purpose
The purpose of this policy is to ensure the secure and responsible use of cloud services and AI technologies across Aegis FinTech [1], [3], [18].
Key Policy Requirements
· Employees must only use approved AI tools and cloud platforms. 
· Sensitive customer or financial data must not be uploaded into unauthorised AI systems. 
· Access to cloud resources must follow least privilege principles. 
· Multi-Factor Authentication is mandatory for all cloud accounts. 
· Shadow IT and unauthorised SaaS usage are prohibited. 
· AI-generated outputs involving financial data must undergo validation processes. 




Justification
Task 1 research identified identity compromise and cloud misconfiguration as major enterprise risks [2], [4], [5]. Furthermore, the research concluded that Zero Trust principles, including least privilege access, continuous verification, and identity governance, provide an effective approach to mitigating these risks [3], [6]. Consequently, strict governance controls are necessary to reduce data exposure, prevent unauthorised use of AI and cloud services, and support compliance obligations under GDPR and ISO/IEC 27001 [14], [18].

[bookmark: _Toc234323202][bookmark: _Toc235116393]Hybrid Work and Remote Access Security Policy
Purpose
The purpose of this policy is to establish secure remote access procedures for employees working outside corporate office environments [3], [6], [12].
Key Policy Requirements
· All remote access must use Zero Trust Network Access (ZTNA) solutions. 
· VPN usage will be restricted and gradually phased out. 
· Employees must use organisation-managed devices. 
· Devices must maintain current operating system updates and endpoint protection. 
· MFA is mandatory for all remote access sessions. 
· High-risk login attempts will trigger additional verification procedures. 
Justification
Research conducted in Task 1 identified hybrid and remote working environments as a major driver of modern cyber risk due to increased reliance on cloud services, distributed workforces, and identity-based attacks [2], [4], [5]. The research concluded that traditional VPN-based security models provide broad network access and are less effective in modern enterprise environments than Zero Trust Network Access (ZTNA) solutions [3], [9], [12]. Consequently, this policy adopts Zero Trust principles by enforcing continuous authentication, Multi-Factor Authentication (MFA), device health validation, and contextual access controls for all remote access requests [3], [6], [10].







[bookmark: _Toc234323203][bookmark: _Toc235116394]Third-Party and Cloud Vendor Risk Management Policy
Purpose
This policy establishes security requirements for third-party vendors, Software-as-a-Service (SaaS) providers, and cloud service partners to reduce supply chain risks, strengthen organisational resilience, and ensure compliance with regulatory obligations [1], [8], [18].
Key Policy Requirements
· All vendors must undergo security risk assessments. 
· Vendors processing customer data must demonstrate GDPR compliance. 
· Cloud providers must maintain recognised security certifications such as ISO/IEC 27001. 
· Contracts must include incident reporting obligations. 
· Third-party access must follow least privilege principles. 
· Continuous monitoring of vendor risk exposure will be implemented. 
Justification
Task 1 identified supply chain attacks and cloud misconfiguration as significant enterprise risks capable of causing operational disruption, financial loss, and regulatory non-compliance [2], [4], [5]. The research concluded that Zero Trust principles, including least privilege access, continuous verification, and comprehensive visibility, should be extended to third-party suppliers because external partners often have access to critical systems and sensitive data [3], [6]. Furthermore, regulatory frameworks such as GDPR and the Digital Operational Resilience Act (DORA) require organisations to manage third-party risks through effective governance, security assessments, and contractual controls [8], [14]. Consequently, robust vendor risk management is essential for reducing operational risk, supporting regulatory compliance, and improving overall cyber resilience [1], [18].










[bookmark: _Toc234323204][bookmark: _Toc235116395]Work-Stream 3: Regulatory Compliance Strategy
As Aegis FinTech expands into the European Union, compliance with the General Data Protection Regulation (GDPR) and the Digital Operational Resilience Act (DORA) will become critical to maintaining regulatory compliance, operational resilience, and stakeholder confidence [8], [14].
GDPR Compliance Strategy
The GDPR requires organisations to implement appropriate technical and organisational measures to protect personal data [14].
· Key GDPR priorities include:
· Data mapping and classification.
· Access control management.
· Breach notification procedures.
· Encryption standards.
· Data Protection Impact Assessments (DPIAs). 
The proposed Zero Trust model supports GDPR compliance through least privilege access, continuous monitoring, identity governance, and detailed audit logging [3], [6], [14].
DORA Compliance Strategy
The Digital Operational Resilience Act (DORA) introduces enhanced operational resilience requirements for financial organisations operating within the European Union [8].
Key DORA priorities include:
· ICT risk management.
· Operational resilience testing.
· Third-party risk management.
· Incident reporting.
· Business continuity planning. 
The implementation of Security Information and Event Management (SIEM) monitoring, incident response procedures, immutable backups, and continuous risk assessments directly supports DORA requirements [3], [6], [8], [18].






To support Aegis FinTech's planned expansion into European markets, compliance activities will be delivered through a phased roadmap aligned with GDPR requirements, DORA operational resilience obligations, and Zero Trust security principles [8], [14].

	Timeline
	Activity

	Month 1–2
	Data mapping and asset inventory

	Month 2–3
	Risk assessment and Data Protection Impact Assessments (DPIAs)

	Month 3–4
	Vendor compliance reviews

	Month 4–6
	Policy rollout and staff training

	Month 6–8
	SIEM deployment and security monitoring implementation

	Month 8–10
	Incident response testing and resilience exercises

	Month 10–12
	Internal compliance audit and regulatory readiness review



The phased approach prioritises foundational governance activities before implementing advanced security capabilities. This reflects the requirements identified in Task 1, where effective cybersecurity governance, continuous monitoring, identity management, and risk-based security controls were identified as essential components of resilient modern enterprises [1], [3], [6].













[bookmark: _Toc234323205][bookmark: _Toc235116396]Work-Stream 4: Technical Standards and Architecture
Selection of Security Framework
This proposal recommends adopting the National Institute of Standards and Technology (NIST) Cybersecurity Framework (CSF) 2.0 as the core security governance framework for Aegis FinTech [1].
The framework was selected because it:
· Aligns strongly with Zero Trust principles. 
· Supports risk-based governance.
· Provides flexibility for cloud environments.
· Widely recognised internationally. 
The NIST Cybersecurity Framework consists of six core functions:
· Govern.
· Identify. 
· Protect.
· Detect.
· Respond.
· Recover. 
These functions provide a structured lifecycle for managing cybersecurity risk and align closely with Zero Trust principles identified in Task 1, including continuous verification, least privilege access, identity management, and continuous monitoring [1], [3], [6].
These functions align directly with the security challenges identified in Task 1, including identity compromise, ransomware, cloud misconfiguration, and supply chain risks [2], [4], [5].
Proposed Zero Trust Technical Architecture
[image: ]
Figure 2. Proposed Zero Trust Architecture for Aegis FinTech Innovations Ltd
The architecture should illustrate:
· Users and endpoints.
· IAM and MFA controls.
· ZTNA access gateways. 
· Cloud environments (AWS/Azure). 
· SIEM and SOAR monitoring systems. 
· CSPM platforms.
· Endpoint protection tools. 
· Backup and recovery systems. 
· Third-party integrations.  
The architecture demonstrates that access requests are continuously verified before access is granted to applications and data, following the Zero Trust principle of "never trust, always verify" [3].
Proposed Zero Trust Technical Architecture Components
Identity and Access Management (IAM)
The IAM platform will provide centralised identity governance, role-based access controls, and MFA enforcement. Identity-centric security is a fundamental component of Zero Trust because users and devices must be continuously verified before accessing organisational resources [3], [6], [10].
Zero Trust Network Access (ZTNA)
ZTNA will replace traditional VPN-based remote access systems and provide application-specific access controls based on user identity, device posture, and contextual risk assessment [3], [9], [12].
Security Information and Event Management (SIEM)
SIEM systems will centralise log collection, behavioural analytics, and security monitoring across enterprise environments. These capabilities support continuous visibility and threat detection within Zero Trust architectures [3], [6].
Security Orchestration, Automation and Response (SOAR)
SOAR capabilities will automate incident response activities and improve operational efficiency by enabling automated investigation, containment, and response workflows [6], [12].
Cloud Security Posture Management (CSPM)
CSPM solutions will continuously monitor cloud infrastructure for misconfigurations, vulnerabilities, and compliance violations. This directly addresses cloud security risks identified in Task 1 [2], [5], [10].
Endpoint Detection and Response (EDR/XDR)
EDR and XDR technologies will improve endpoint visibility and threat detection capabilities by monitoring suspicious activity and supporting rapid incident investigation [4], [6].
Immutable Backups
Immutable backup solutions will support ransomware recovery and business continuity requirements by protecting critical data from unauthorised modification or deletion during cyber incidents [4], [12].
Architecture Justification
Task 1 concluded that Zero Trust is an effective security model for mitigating identity-based attacks, ransomware, and cloud-related threats. The proposed architecture therefore prioritises:
· Continuous verification, 
· Least privilege access, 
· Segmentation, 
· Behavioural monitoring, 
· Automated response capabilities [3], [6]. 
This layered security approach improves organisational resilience while supporting operational scalability and regulatory compliance requirements under frameworks including GDPR, DORA, and ISO/IEC 27001 [8], [14], [18].
[bookmark: _Toc234323206][bookmark: _Toc235116397]Work-Stream 5: Strategic Risk Assessment
A high-level risk assessment identified several major threats facing Aegis FinTech. The selected risks are based on the findings from Task 1 and reflect the most significant threats affecting modern hybrid cloud and financial technology organisations.
	Threat
	Potential Impact
	Likelihood
	Mitigation Strategy

	Cloud Misconfiguration
	Data exposure and regulatory penalties
	High
	CSPM monitoring and configuration reviews

	Ransomware Attack
	Operational disruption and financial loss
	High
	Immutable backups, segmentation, EDR

	Credential Theft
	Unauthorised access to systems
	High
	MFA, PAM, ZTNA

	Supply Chain Attack
	Third-party compromise and data breach
	Medium
	Vendor assessments and continuous monitoring

	Insider Threat
	Data misuse or accidental exposure
	Medium
	Least privilege access and monitoring






Research conducted in Task 1 identified cloud misconfiguration, identity compromise, and ransomware as some of the most common causes of enterprise security breaches [2], [4], [5]. Furthermore, the analysis concluded that Zero Trust Architecture mitigates these threats through continuous verification, identity governance, least privilege access, network segmentation, and continuous monitoring [3], [6]. Consequently, the proposed mitigation strategies prioritise identity governance, proactive monitoring, segmentation, and automated threat detection to improve organisational resilience and reduce cyber risk [1], [3], [18].
[bookmark: _Toc234323207][bookmark: _Toc235116398]Work-Stream 6: Incident Response and Business Continuity
Ransomware remains one of the most significant operational risks facing financial organisations. Aegis FinTech therefore requires a formal incident response playbook aligned with Zero Trust principles [4], [5], [6], [12].
Proposed Ransomware Response Playbook
Phase 1 – Detection
SIEM and EDR platforms identify suspicious activity including:
· unusual encryption behaviour, 
· privilege escalation attempts, 
· or malicious command execution. 
Phase 2 – Containment
Compromised devices and accounts are isolated automatically using SOAR workflows [6], [12].
ZTNA controls restrict attacker movement across systems [3], [12].
Phase 3 – Eradication
Security teams remove malicious software, reset credentials, and investigate the root cause of compromise [6], [12].
Phase 4 – Recovery
Critical systems are restored using immutable backups [4], [12].
Recovery procedures prioritise:
· Customer-facing services, 
· Financial systems, 
· Compliance-related platforms. 


Phase 5 – Lessons Learned
Post-incident reviews identify weaknesses and recommend improvements to policies, controls, and monitoring procedures [1], [18].
Communication Strategy
The organisation must maintain clear communication procedures involving:
· Executive leadership.
· Legal teams.
· Regulators.
· Customers. 
· External partners. 
GDPR and DORA reporting obligations must also be considered during incident response activities [8], [14].
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Cyber Security Steering Committee
Effective governance requires collaboration between technical, operational, and executive stakeholders [1], [18].
The proposed Cyber Security Steering Committee will include:
· Chief Executive Officer (CEO). 
· Chief Financial Officer (CFO).
· Chief Information Security Officer (CISO). 
· Head of Legal and Compliance. 
· IT Director.
· Human Resources Manager.
· Risk Management Representatives. 
The committee will oversee:
· Risk management.
· Compliance activities.
· Security investment decisions. 
· Policy approval
· Incident reporting. 
12-Month Strategic Roadmap
Quarter 1
· Recruit key security personnel. 
· Conduct enterprise risk assessment. 
· Deploy Multi-Factor Authentication. 
· Establish governance policies.
Quarter 2
· Implement ZTNA solutions. 
· Deploy SIEM monitoring platform. 
· Begin cloud security reviews. 
· Launch staff security awareness training. 

Quarter 3
· Deploy CSPM capabilities. 
· Implement vendor risk management programme. 
· Conduct incident response simulations. 
· Enhance endpoint monitoring capabilities. 


Quarter 4
· Conduct internal compliance audit 
· Review Zero Trust maturity levels 
· Perform ransomware recovery testing 
· Present annual security review to executive board 

Key Performance Indicators (KPIs)
Success metrics will include:
· Reduction in phishing-related incidents. 
· Percentage of systems protected by MFA.
· Mean time to detect incidents.
· Compliance audit outcomes.
· Ransomware recovery time objectives. 
The roadmap prioritises the highest-risk issues identified in Task 1, particularly identity compromise, cloud security weaknesses, and ransomware resilience [2], [3], [4], [5]. The sequencing of initiatives reflects the Zero Trust implementation strategy recommended throughout Task 1, beginning with identity and governance controls before expanding to monitoring, cloud security, resilience, and continuous improvement [1], [3], [6], [18].















[bookmark: _Toc234323209][bookmark: _Toc235116400]Conclusion
Aegis FinTech faces significant cybersecurity and regulatory challenges as it expands into the European market and scales its AI-powered financial services platform. Traditional perimeter-based security approaches are no longer sufficient for protecting hybrid cloud environments against modern cyber threats.
Research conducted in Task 1 concluded that Zero Trust Architecture provides the most effective strategic framework for improving enterprise resilience through continuous verification, identity-centric security, segmentation, and automated threat detection.
This proposal has outlined a comprehensive implementation strategy for establishing a dedicated Information Security Unit aligned with Zero Trust principles. The proposal includes organisational design, governance policies, compliance strategies, technical architecture, risk management, incident response planning, and long-term governance structures.
By implementing this strategy, Aegis FinTech will strengthen operational resilience, support GDPR and DORA compliance, reduce exposure to ransomware and identity-based attacks, and establish a scalable security foundation capable of supporting future business growth. The phased implementation roadmap and governance framework will enable the organisation to enhance its cyber resilience while supporting sustainable expansion into the European market.
[bookmark: _Toc234323210][bookmark: _Toc235116401]Recommendations
To successfully implement the proposed strategy, Aegis FinTech should prioritise:
· Deployment of identity-centric security controls.
· Implementation of Zero Trust access policies.
· Staff security awareness training.
· Cloud security monitoring.
· Continuous compliance assessments.
· Regular incident response testing.
The organisation should also review its Zero Trust maturity annually to ensure controls remain effective against evolving cyber threats. Regular reviews of governance processes, risk assessments, and regulatory obligations should be undertaken to ensure the security strategy remains aligned with business objectives and emerging threats.
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