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[bookmark: _Toc503686989]
Introduction
As cyber threats become more sophisticated, companies are reviewing standard security techniques. In a time of cloud computing, remote working and mobile devices, perimeter-based systems that trusted anyone on the inside of a network once initial authentication was completed are no longer practical. One main answer to this problem is the development of Zero Trust Architecture. The idea behind ZTA is that no person, device, or application should be trusted by default, and each access request is always validated on a least-privilege basis. The National Institute of Standards and Technology (NIST) Special Publication 800-207 labels Zero Trust as a set of key concepts, technologies that enable the implementation of Zero Trust and the issues organizations deal with when implementing Zero Trust. including real-world case studies like Google’s BeyondCorp and the 2019 Capital One data breach the study critically examines the merits and limits of Zero Trust and finishes that, while not a solution in itself, it is the most effective ground for modern cybersecurity when supported by the right technology and company commitment.
Zero Trust Architecture
[bookmark: _Toc1880702624]Definition
Zero Trust Architecture is a cybersecurity model that reduces trust to the minimum by pushing the verification and authorization of users, devices, and applications before allowing access to the company's resources. Zero Trust means that no one, inside or outside the network, is trusted by default.  Zero Trust is, as set by the National Institute of Standards and Technology (NIST) Special Publication (SP) 800-207, designed cybersecurity architecture that develops the security of users, assets, and resources beyond network boundaries (NIST, 2020).
[bookmark: _Toc691805000]Evolution
Traditional security architectures set out a "castle-and-moat" strategy, which means that users inside the business network were trusted after initial authentication. But as the number of cloud computing, remote working, mobile devices, and Internet of Things (IoT) technologies are increasing, this approach is starting to become unsuccessful. The improvements have widened the attack surface, making it easier for hackers to access trusted accounts and travel across networks. Zero Trust is a security architecture that carries on authenticating access requests based on identity, device security, and specified data.
[image: ]
[bookmark: _Toc1386947121]Core Principals
Many important principles that are the base of Zero Trust Architecture are shown in NIST SP 800-207. 
Every access request is checked and approved by using a variety of data including who the user is, what the condition of the device is, where they are, and the amount of danger. Organizations often rely on multi-factor authentication (MFA) and continuous risk assessments to make access decisions based on current security conditions rather than trusting assumptions.
Zero Trust assumes attackers have already gotten on to the network. As a result, companies implement strategies including network segmentation, encryption, and constant monitoring to find threats early and minimize movement between systems.
Continuous Verification Authentication can’t be a onetime thing. Instead, each session is always monitored for user activity, device compliance, and network behavior. If they detect any suspicious activity, they can ask you to verify your identity, restrict users’ privileges, or block access.
Overall, NIST SP 800-207 outlines that Zero Trust is a framework for resource centered security that continuously validates access, applies least privilege, and assumes compromise at any point. These approaches allow companies to enhance security in new cloud and hybrid systems.

[bookmark: _Toc1368493971]Technological Enablers
Organizations require a few technologies to validate users, enforce security policies, and continually monitor access to resources to carry out the deployment of Zero Trust Architecture. Instead of depending on a single security solution, zero confidence uses multiple technologies to keep and maintain confidence for each access request. According to NIST SP 800-207, the key elements of a Zero Trust environment include identities, devices, networks, applications, and data.

[bookmark: _Toc796700656]Identify and Access Management (IAM)
At the core of Zero Trust Architecture is Identity and Access Management (IAM) that ensures only authorized people get access to company assets. IAM systems manage user identities, authentication, and user permissions throughout the lifetime of the user. Identity centered organizations can deploy security policies consistently over cloud services, on-site systems, and hybrid deployments.
IAM also allows Single Sign-On (SSO), which allows users to authenticate once and then securely access applications. When combined with authentication and identity verification, IAM allows organizations to validate each access request rather than simply relying on trust.
[bookmark: _Toc65778479]Multi-Factor Authentication (MFA)
Multi-Factor Authentication (MFA) is an important security measure in Zero Trust since it needs users to give types of authentications before access is allowed. Authentication factors usually include something the user knows (password), something they own (security token or smartphone), or something biological (fingerprint or facial recognition).
Even if an attacker learns a user password, MFA massively lowers the possibility of access. NIST SP 800-207 recommends using strong authentication procedures as part of continuous identity verification, making multi-factor authentication one of the most effective defenses against credential attacks.
[bookmark: _Toc974480209]Device Security and Endpoint Detection and Response (EDR)
Zero Trust does not just look at the user's identification, but also the security state of the device access. Device security solutions make sure that endpoints are in line with organizational security requirements before connecting to sensitive resources. These needs could include updated operating systems, active antivirus software, encryption, and security fixes.
Endpoint Detection and Response continuously monitors endpoint activity for any sort of malicious behavior, ransomware, and programs. If a device becomes compromised or not compliant, access can be automatically restricted, lowering the chances of attackers getting access to organizational systems.
[bookmark: _Toc1186177522]Network Segmentation and Micro-Segmentation
Network segmentation isolates a network into smaller, isolated parts to prevent spreading. Zero Trust goes on with micro-segmentation, which restricts access at the task or application level, not just at the network perimeter. 
There are security policies in each segment that ensure that users and programs have access only to the resources needed to accomplish their responsibilities. This approach minimizes the impact of security breaches and pushes the Zero Trust idea of assuming breach.
[bookmark: _Toc416226224]Continuous Monitoring and Security Analytics
To continuously monitor user behavior, activities, and network traffic over time. Instead of relying on one-time authentication, Zero Trust monitors security events to identify suspicious activity and respond to emerging risks. 
Security Information and Event Management (SIEM) collects and looks over logs from a variety of systems. User and Entity Behavior Analytics (UEBA) detect irregular activity that could be a sign of compromised accounts or insider threats. They can also automatically act on abnormal behavior by asking for additional verification, reducing user privileges, or blocking access.
[bookmark: _Toc99157634]Artificial Intelligence and Automation
Artificial intelligence (AI) machine learning improves threat detection and security response times. AI systems can look through a big amount of security data to detect information that traditional monitoring techniques may not catch. Automation helps firms adopt security requirements securely, respond to problems, and reduce the strain of security specialists. 
For instance, an automated Trust system can isolate a compromised device, prevent user access, or without manual work. As more companies move over to a cloud-based infrastructure and get used to remote work, AI-driven automation pushes the capabilities and efficiency of Zero Trust implementations. 
These enablers work together to support the principles outlined in NIST SP 800-207. All access requests are authenticated, permitted, monitored, and controlled by organizational security policies. Together, they create a technical foundation for a complete and useful Zero Trust Architecture.

[bookmark: _Toc1215107068]Implementation Challenges
Although Zero Trust offers significant security benefits, its implementation presents a few organizational challenges. The change from traditional perimeter-based security to Zero Trust needs adjustments to the current infrastructure, business processes, and organizational culture. Many businesses struggle to include new technology while promising business continuity and compliance with regulations.
[bookmark: _Toc775182544]Legacy Systems
One of the main issues is the availability of legacy systems that were not meant to support Zero Trust concepts. Older apps often use outdated authentication methods and may be incompatible with new security technologies like Multi-Factor Authentication, Identity and Access Management, and monitoring. Replacing or upgrading the systems can be expensive and time-consuming, so many businesses choose transition tactics rather than implementing Zero Trust all at once.
[bookmark: _Toc692105549]Cost and Resource Requirements
Zero Trust implementation demands a decent financial investment and highly skilled people. Companies might need to buy new security technologies, upgrade their network infrastructure, implement endpoint protection, and spend money on identity control platforms. Apart from the budget, companies need to budget for personnel training, policy formulation, and constant system maintenance. These requirements could be especially hard for small and medium-sized businesses, which may not have the money or the cybersecurity skills to meet them.
[bookmark: _Toc1147776831]Complexity of Implementation
Zero Trust is not a product, but a security strategy that brings several technologies and processes. Organizations must manage identity management, network segmentation, endpoint security, security monitoring, and access control, and make sure these technologies work together seamlessly. Zero Trust implementation across cloud platforms and distant working groups just complicates things more. Without investigation, you risk operational issues or security breaches during the transition.
[bookmark: _Toc773374349]User Experience and Resistance
Adding authentication steps or limiting access to resources, with security rules can make the user experience worse. Employees might get upset when they need to go through Multi-Factor Authentication steps or when the access rules are harder to follow. This can cause them to resist or try to get around the security rules. Because of this, getting Zero Trust right needs communication and training programs that show why these security steps are important and help people follow them.
[bookmark: _Toc471469509]Continuous Management
Zero Trust is a security approach that is always in effect, not something that is done once. Companies should always watch users, devices, applications, and network actions to find dangers and respond to changing risks. Cyber threats, business needs, and new technology change over time, so security rules should be changing just as much. Keeping this up takes security teams, automatic tools, for watching and regular checks to make sure the Zero Trust model works well.
In conclusion, although Zero Trust Architecture can give a significant improvement in the security of the business, it needs careful design, financial investment, trained individuals, and long-term commitment for successful implementation. By going over problems like legacy infrastructure, implementation complexity, user acceptance and ongoing administration, companies can gain the full rewards of Zero Trust and build resilience against the ever-evolving cyber threat landscape.

[bookmark: _Toc2133613528]Critical Analysis and Case Studies
The Zero Trust Architecture (ZTA) is a popular cybersecurity concept since it could solve the current security difficulties that are caused by cloud computing, remote work, and more intricate cyber threats. Its principles help develop organizational security, but the Zero Trust approach is only as good as its thorough execution, the right technology, and monitoring. In an essential examination, Zero Trust lowers the possibility and impact of cyberattacks and must be part of a bigger cybersecurity framework.
One of the main advantages of Zero Trust is that it emphasizes ongoing authentication and minimum necessary access, which lowers the chances for hackers to use stolen credentials or look through systems. Through continuous monitoring, companies can spot abnormal activity and respond quickly to any dangers. But these benefits can only be realized when businesses invest in identity management systems, endpoint security, and continuous monitoring capabilities. These supporting technologies are required to fully realize Zero Trust concepts.
Zero Trust is not an answer to cybersecurity problems. It works well because it uses technologies like Identity and Access Management and Multi-Factor Authentication and Endpoint Detection and Response and Security Information, and Event Management. Companies that do not have these skills will have time making Zero Trust work. Implementing Zero Trust can be very costly and complicated. This is especially true for businesses that use systems or must manage a lot of different systems in different places. Zero Trust is a tool, but it needs the right setup to work properly.
[bookmark: _Toc520575]Case Study 1: Google’s BeyondCorp 
One of the first and most well-known examples of Zero Trust in action is Google’s BeyondCorp. Google, which had been the target of sophisticated cyberattacks, replaced its average network perimeter with an identity centered security strategy. Access is allowed to employees based on verified identification, device security and environmental risk, not where they are on the network. This solution provides solid security controls and safe remote access without the need for standard VPNs. 
[bookmark: _Toc1547363588]Case Study 2: Capital One Data Breach (2019)
In 2019, Capital One had one of the biggest data breaches in financial services history, when a misconfigured AWS Web Application Firewall exposed the personal data of over 100 million clients in the United States and Canada. The attacker used this misconfiguration to access data stored in the cloud, which caused a $80 million fine and reputational damage. The attack showed a fatal weakness in perimeter-based security approaches, where one misconfiguration opened a path to enormous amounts of sensitive data. Had Zero Trust principles been in place – least-privilege access controls, constant monitoring, and micro-segmentation – the attacker’s movement and access to massive volumes of data would have been very limited. 
[bookmark: _Toc1195764645]Summary
Zero Trust Architecture has emerged as a fundamental cybersecurity framework for protecting modern organizations against increasingly sophisticated cyber threats. Unlike traditional perimeter-based security models, Zero Trust eliminates trust by continuously verifying users, devices, and applications before giving access to organizational resources. The core principles of verifying explicitly, enforcing least-privilege access, assuming breach, and continuous verification provide a proactive approach to reducing security risks.
The successful implementation of Zero Trust relies on technological enablers such as Identity and Access Management, Multi-Factor Authentication, endpoint security, network segmentation, and continuous monitoring. However, organizations must also work on challenges including legacy systems, implementation complexity, financial costs, and user resistance. As demonstrated through Google's BeyondCorp and the Capital One breach, Zero Trust can improve organizational resilience when effectively implemented. Guided by NIST SP 800-207, organizations should view Zero Trust as an ongoing cybersecurity strategy that continuously adapts to changing technologies and emerging threats.
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[bookmark: _Toc726518937]Introduction
The proposal sets out the strategic plan for the creation of the Information Security Unit of Aegis FinTech Innovations Ltd. With the company preparing for Series B funding and moving into the EU market, the Board pointed out ransomware threats and regulatory compliance as one of its top priorities. This report follows the findings directly from the Zero Trust Architecture research paper (Task 1) that concluded that the best security model for dealing with the threats shown by the modern financial industry is one of ongoing verification, least-privilege access, and the assumed breach principle. Each recommendation in this is evidence-based using NIST SP 800-207.

[bookmark: _Toc1570126832]Organizational Design and Resourcing
[bookmark: _Toc381473473]Proposed Security Unit Structure
CISO
· Cloud Security Architect
· DevSecOps Engineer (x2)
· Data Protection Officer (DPO)
· AI Security Specialist
· S0C Analyst (x2)
· GRC Analyst (Governance, Risk, and Compliance)

[bookmark: _Toc363140088]Role Justifications
[bookmark: _Toc1369232598]Cloud Security Architect
Aegis operates cloud native infrastructure, which makes the role very important. On the research report it found that Zero Trust needs a lot of enforcement of Identity and Access Management (IAM) and network segmentation over cloud environments. Without dedicated architectural oversight, cloud misconfiguration could be the highest risk of happening, as shown by the 2019 Capital One breach that exposed over 100 million records due to a single misconfigured cloud component.
[bookmark: _Toc1318485071]DevSecOps Engineers
The research report also shows that Zero Trust is not a product but a security strategy combining many technologies and processes. DevSecOps engineers fix security controls straight into the development pipeline, making sure that every product release meets the Zero trust standards before deployment.
[bookmark: _Toc1410222381]Data Protection Officer (DPO)
It is legally required under GDP for organizations to process financial personal data at a scale. The DPO bridges legal compliance and technical security operations, which is key given Aegis’s EU expansion timeline.
[bookmark: _Toc328903371]AI Security Specialist
Aegis’s core product is AI-powered financial analytics. The research report highlighted that while AI-driven automation enhances Zero Trust capabilities, at the same time it introduces new attack directions including data poisoning and adversarial model manipulation. A dedicated specialist is needed to control these risks.
[bookmark: _Toc1418867500]SOC Analysts 
The research report highlighted that constant monitoring through SIEM and User and Entity Behavior Analytics (UEBA) is needed to Zero Trust. The research report also noted that Zero Trust monitors security events to find suspicious activity and answer new risks. SOC analysts implement this function around the clock.
[bookmark: _Toc1441407574]GRC Analyst
GRC analysts manage the GDPR and DORA compliance roadmap, support the risk register, and coordinates policy governance across the unit.

[bookmark: _Toc517201668]Policy Framework Development
[bookmark: _Toc1076782541]Policy 1: Acceptable Use Policy for AI and Cloud Services
This policy allows the use of AI tools and cloud platforms across Aegis FinTech. All AI systems that are used in production should go through a security assessment before deployment, with a focus to training data integrity and model access controls. The research identified that AI-driven automation is a key promoter of Zero Trust but also introduces risks including adversarial inputs and data poisoning. This policy then mandates that all AI models processing customer financial data operate under least-privilege data access principles, with all output logged and checkable. Cloud service use is restricted to pre-approved vendors outlined against ISO 27001 standards. Shadow IT and unauthorized Saas raises are prohibited and could be faced with punishment.
[bookmark: _Toc364549762]Policy 2: Hybrid Work and Remote Access Security Policy
This policy sets up the security baseline for all employees working remotely or in hybrid arrangements. The research directly identifies that the growth of remote working has significantly widened the attack surface, which shows that traditional perimeter-based security is ineffective. The research report noted that the “castle and moat” strategy fails when users operate outside the corporate network. All remote access must then be carried out by Zero Trust Network Access (ZTNA), replacing older VPN solutions. MFA is needed for all system access, consistent with NIST SP 800-207 recommendations noted in the research report. Devices need to meet endpoint compliance standards, including active Endpoint Detection and Response (EDR) software, encrypted storage, and current patch levels, before network access is granted. Non-compliant devices are automatically isolated.
[bookmark: _Toc765182639]Policy 3: Third Party and Cloud Vendor Risk Management Policy
This policy requires a structured risk assessment process for all third-party vendors and cloud service providers. The research report stated that Zero Trust assumes breach at any point in the environment, including through the supply chain. All new vendors must finish a security questionnaire linked to NIST SP 800-207 controls before onboarding. Annual reassessments are needed for all tier 1 vendors.

[bookmark: _Toc1181967055]Regulatory Compliance Strategy
Before moving into the EU, Aegis FinTech must work with the GDPR and the Digital Operational Resilience Act (DORA). The DPO is assigned in the first month of compliance, and by the second month, data mapping and a Record of Processing Activities (ROPA) have been completed. By the third month, a Data Protection Impact Assessment (DPIA) is finished especially for the AI analytics platform, and Privacy by Design controls are combined into the development process.
The push switches to DORA in Month 4. The Zero Trust architecture directly supports the doing of the ICT Risk Management Framework. Keeping the Vendor Risk Management Policy, the third-party ICT provider register is finished by Month 5. By the sixth month, procedures for sorting incidents and filing regulatory reports are operational.  The EU expansion program is completed in Month 9 with Digital Operational Resilience Testing, Month 10 with an in-depth GDPR compliance audit, and Month 12 with the submission of DORA attestation.

[bookmark: _Toc1259726388]Technical Standards and Architecture
[bookmark: _Toc1209418411]Selected Framework: NIST Cybersecurity Framework
NIST CSF 2.0 is chosen as the main framework because it directly goes back to the Zero Trust principles which were covered in the research report. The research was conducted in NIST, which gives clear technical specifications for Zero Trust Architecture. CSF 2.0 stretches this with a new govern function that is in line with DORA’s ICT governance requirements, making it the most practical choice for Aegis’s regulatory and operational context.
[bookmark: _Toc1744553943]High Level Zero Trust Architecture:
[image: ]
As the research report established, IAM, MFA, EDR, micro-segmentation, SIEM, and UEBA are the main technological enablers of Zero Trust. The research stated that these technologies work together so that all access requests are authenticated, permitted, continuously monitored, and controlled by organizational security policies. The CSPM layer specifically targets cloud misconfiguration.
[bookmark: _Toc612194329]Strategic Risk Assessment
	Risk
	Likelihood
	Impact
	Mitigation

	Cloud Misconfiguration
	High
	Critical – data breach, GDPR fines up to 4% of global turnover
	Automated remediation CSPM; mandatory pre-deployment review; Vendor Policy enforcement

	Ransomware Attack
	High
	Critical – operations shutdown, DORA incident reporting activated
	Immutable backups, micro-segmentation blocks lateral movement, Ransomware Playbook

	AI Data Poisoning 
	Medium
	High – Corrupt financial outputs, client harm, regulatory liability
	AI Security Specialist; input validation; IAM model least-privilege access



The research made from the research report directly informed this register. The research looked over how micro-segmentation can stop movement following a breach, which is the main way for ransomware attackers to use to spread across systems. The research also found and showed AI automation as both an enabler and a risk factor, which justifies the inclusion of AI data poisoning as a huge threat. The Capital One breach mentioned previously shows the real world financial and reputational cost of cloud misconfiguration for FinTech. 
[bookmark: _Toc872692280]Incident Response and Business Continuity
[bookmark: _Toc791242258]Ransomware Response Playbook
The research report showed that attackers typically follow a pattern of credential compromise, movement across poorly segmented networks, data withdrawal, and encryption. The phases below are designed to counter each stage of this attack chain.
[bookmark: _Toc561108682]Phase 1 – Detection
· SIEM and UEBA alerts trigger on anomalous encryption activity or unusual movement patterns 
· SOC Analyst escalates to CISCO and activates the Incident Response Team
· Affected systems automatically isolated by EDR policy enforcement
[bookmark: _Toc1748083526]Phase 2 – Containment
· Micro-segmentation policies are pushed to stop further spread, directly going against the movement tactic shown in the research report.
· All important credentials rotated immediately
· ZTNA access suspended for affected accounts while investigating
· CEO, CFO, DPO, and Head of Legal notified
[bookmark: _Toc749984558]Phase 3 – Eradication and Recovery
· Forensic investigation identifies initial access vector
· Systems restored from unchangeable, air gapped backups are tested 
· Backup integrity was verified before being restored to prevent reinfection
· Phases of restoration which prioritizes core financial processing systems
[bookmark: _Toc1773096025]Phase 4 – Regulatory Notification
· Personal data has been compromised: ICO notified within 72 hours per GDPR 
· ICT incident: Regulatory notification within 4 hours per DORA 
· Customer communications managed by CEO and the Head of Legal
[bookmark: _Toc104079908]Phase 5 – Post-Incident Review
· Root cause analysis completed within 5 business days
· Lessons learned integrated into policy and architecture updates
· Board briefing delivered within 10 business days
[bookmark: _Toc1470743779]Governance and Strategic Roadmap
[bookmark: _Toc370948811]Cyber Security Steering Committee
	Member
	Description

	CEO
	Accountable for organizational risk appetite and strategic direction

	CFO
	Approves security budget; in charge for financial risk exposure

	CISO
	Leads security strategy and reports on risk posture

	DPO
	Makes sure that GDPR and data protection compliance

	Head of Legal
	Ensures GDPR and data protection compliance

	CTO
	Ensures security is embedded in product and infrastructure decisions


 
[bookmark: _Toc707820715]12 Month Strategic Roadmap
	Quarter
	Initiatives
	Deliverables
	KPIs

	Q1 (Months 1-3)
	Employ a security team, implement IAM, MFA, and EDR, designate a DPO, and start data mapping
	MFA is implemented, the GDPR data map is finished, and the security unit is operating.

	DPO appointed; 100% MFA adoption; no uncontrolled endpoints

	Q2 (Months 4-6)
	Deploy SIEM and UEBA; implement ZTNA; DORA ICT framework; ratify all three policies
	Policies board-approved; SIEM live
	MTTD under 1 hour; all policies signed off

	Q3 (Months 7-9)
	Vendor risk assessments; micro-segmentation rollout; DORA resilience test; AI security controls
	Tier 1 vendors assessed; segmentation live; resilience test passed
	100% Tier 1 vendors assessed; zero critical CSPM findings

	Q4 (Months 10-12)
	Full GDPR audit; DORA attestation; ransomware simulation; roadmap review
	Full GDPR audit; DORA attestation; ransomware simulation; roadmap review
	GDPR audit clean; recovery time objective under 4 hours



Q1 priorities are directly shaped by Task 1 findings. The research concluded that IAM, MFA, and continuous monitoring are the foundational enablers of Zero Trust and that without these in place, no other security imitative can be fully effective. Addressing these in the first quarter ensures Aegis builds a technically sound baseline before expanding into more complex controls such as micro-segmentation and resilience testing.
[bookmark: _Toc416702193]Conclusion
[bookmark: _Int_vJORn0bY]This proposal sets out a realistic, evidence-based Information Security Unit for Aegis FinTech, built on the Zero Trust Architecture principles outlined in the research report. The organizational structure, policy framework, technical architecture and 12-month roadmap focuses on the Board’s immediate concerns surrounding ransomware and EU regulatory compliance, whilst developing the long-term security skills needed to keep Series B development. All suggestions are risk assessed, logically sequenced and mapped to NIST CSF 2.0, GDPR, and DORA.
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