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Abstract 
This report discusses how the principles of data security, governance, and compliance apply to the case of NatureGreen (NG), a multinational, distributed organisation with extensive use of cloud technology, wireless networks and extensive use of bring-your-own-device (BYOD). The paper cites lack of official security policies and governance models as a major threat to customer information, employee information, and valuable intellectual property. An organised overview of established security and governance frameworks, such as ISO/IEC 27001, NIST Cybersecurity Framework 2.0, ITIL, and the Cloud Security Alliance Control Matrix are conducted to form a base of best-practice. Based on this literature, the report suggests a multi-layered security structure that incorporates network segment, access control, wireless security, cloud security control, intrusion prevention and detection, BYOD security management, logging and incident response, and firewall policy governance. Its framework is intended to match the technical security controls to the organisational governance, regulatory compliance and requirement of risk management. In addition, the report critically examines the relevance of an unceasingly updated regulations, standards, and security policies to suit development of threat scenarios, technological alteration, and regulatory demands. The results prove that a holistic and standards-based strategy is much more effective in promoting organisation resilience, allowing it to act legally and ethically and providing NatureGreen with the ability to safely offer its services without losing trust and strategic value.
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[bookmark: _Toc216916076]Introduction 
The accelerating digitalisation of contemporary organisations has greatly elevated the level of dependence on cloud computing, wireless network and Internet-exposed services, thus, increasing the attack surface to cyber threats and data breaches [1]. With the growth of organisations managing large amounts of sensitive personal, operational, and intellectual property data, data security, governance and compliance has become a key strategic consideration, not necessarily a technical one [2]. Regulatory fines, reputation destruction, and financial loss in the long term have been directly associated with poor security governance structures especially when it comes to internationally spread businesses dealing with more than one legal jurisdiction [3].
NatureGreen (NG) is a multinational organisation that has an extensive online and social media reputation that has been impacted by these issues because the organisation heavily relies on cloud services, mostly relies on wireless infrastructure, and is increasingly becoming used to the bring-your-own-device (BYOD) practices [4]. Although such technologies bring flexibility and productivity, they also pose complex security risks to the system such as unauthorised access, data leakage, insider threats as well as intellectual property theft unless formal policies and controls are implemented [5]. The lack of a defined security policy framework at NatureGreen makes them even more hazardous, as accountability, compliance, and risk management loopholes develop [6].
Data security governance also goes beyond implementation of technical controls and it needs to be aligned with recognised standards, regulatory standards, and strategy of the organisation [7]. The system of ISO/IEC 27001, the NIST Cybersecurity Framework (CSF) 2.0, ITIL, and the Cloud Security Alliance Control Matrix offer guidelines on how to handle information security risks without violating legal and ethical standards [8]. Nevertheless, these frameworks are to be critically assessed and adjusted to organisational circumstances in order to be effective in changing threat landscapes [9].
The objective of the report is to examine the case of NatureGreen in the context of the existing security and governance domains and to develop an all-encompassing, standards-based security framework that meets the technical, organisational and regulatory needs. Also, the report is a critical analysis of the need to constantly revise security regulations and standards in order to address the changing technologies, new threats, and changing expectations on compliance [10].
[bookmark: _Toc216916077]Literature Review: Security Frameworks and Models
Sound data security, data governance and data compliance depend on methodical structures that incorporate both technical restrictions and organisation procedures and regulatory mandates [10]. Security frameworks can offer organisations methodical methods of risk identification, control and accountability of people, processes and technology [11]. Under such circumstances, where cloud services, wireless networks, and BYOD practices co-exist such as in the NatureGreen, it would not be reasonable to rely on ad hoc security mechanisms and instead, established frameworks will be necessary to ensure the achievement of resilience and regulatory compliance [12].
One of the most embraced international information security management systems (ISMS) standards is ISO/IEC 27001 and it emphasizes on secrecy, integrity and accessibility of information resources [10]. The standard focuses more on risk-based decision-making where organisations are required to determine the information assets, threat and vulnerability, and put in place appropriate proportional controls [11]. Its advantage is that it offers a governance-based approach to align the security goals with the business plan and legal compulsions [12]. Nevertheless, ISO/IEC 27001 does not suggest any particular technological solutions, which can be restrictive unless it is supplemented by the operational schemes accommodating the upcoming threats and technologies [13].
The NIST Cybersecurity Framework (CSF) 2.0 offers flexible and technology-neutral structure that is structured into five core functions namely Identify, Protect, Detect, Respond, and Recover [14]. This framework underpins the continuous improvement and is especially useful in settings with high technological change as infrastructure in the cloud and wireless settings [15]. In contrast to ISO/IEC 27001, NIST CSF focuses on the operational security results but not certification, which allows organisations to implement the controls based on their risk appetite [14]. However, it is voluntary and this can lead to a lack of coherent adoption unless it is imposed by a powerful governance apparatus [16].
Although ITIL is not a security framework in its own right, it is a valuable addition to governance, making it a part of the process of security management of service lifecycle [11]. ITIL fosters the responsibility, continuity of the service and the risk management with the assistance of structured practices like service design, change management and incident management [12]. It has a value of aligning security controls to service delivery and business performance goals [13]. Nevertheless, ITIL has to be complemented with specific security standards because it is not as detailed as it should be to eliminate high-level cyber threats on its own [10].
Cloud Control Matrix (CCM) by Cloud Security Alliance (CSA) deals with issues of security that are peculiar to cloud computing environments [17]. The CCM aligns cloud-specific controls with regulatory policies, such as data protection, identity management and shared responsibility models [17]. This model is specifically applicable to organisations such as NatureGreen that are highly dependent on third party cloud service vendors [15]. Its weakness is that it requires both the cloud providers and its customers to be implemented accurately, which, in the case of lack of clearly defined responsibilities, may create areas of governance gap. [14].
The models of access control are important in implementing governance and mitigating insider threats [16]. Role-Based Access Control (RBAC) is a method used to limit access to the system according to the existing job descriptions, which helps in administration and promotes the principle of least privilege [10]. Attribute-Based Access Control (ABAC) is an extension of this model which adds contextual attributes (e.g., device type, location, and user behaviour) [11]. Whereas RBAC is simple and has scalability, ABAC is more flexible in dynamically changing environments including BYOD and cloud systems [12]. The integration of RBAC and ABAC allows organisations a trade between manageability and adaptive security controls [16].
Zero-trust architectures and network segmentation are becoming more and more accepted as the key security paradigms in the contemporary enterprises [14]. Segmentation can restrict horizontal movement by isolating important resources, and the principle of zero-trust can verify users and devices on an ongoing and continuous basis irrespective of their network location [15]. These models specifically deal with risks that are linked with wireless access and remote connectivity by minimizing implicit trust between the network [17]. They however require proper identity management and monitoring capabilities in order to be effective [13].
Intrusion detection and prevention system such as IDS, IPS, and Security information and event management (SIEM) provides visibility and threat intelligence within the enterprise environment [11]. Such models enable real-time monitoring, detection of anomalies, and coordination of an incident response [12]. They complement organisational preparedness and responsibility in security incidents when they are aligned with governance frameworks including the ISO/IEC 27035 [10]. However, their effectiveness presupposes trained staff and constant adjusting of such systems to decrease false positives and overheads [16].
In general, the literature shows that no single framework can be used to deal with the complex issues of data security, governance and compliance [14]. To attain a sustained security maturity, there is need to have a layered and integrated approach that integrates governance standards, operational frameworks and technical models [15]. This combined view is the basis of the proposed security structure that fits the context of operation and regulation of NatureGreen. [17].
[bookmark: _Toc216916078]NatureGreen Scenario Analysis and Assumptions
NatureGreen (NG) is a globally dispersed organisation with high levels of online presence, widespread use of cloud services, and whose infrastructure is approximated to be about 95% wireless-based that has been highly prone to cyber threats and operational risk [17]. The data storage, service delivery, and intellectual property management of the organisation are based on cloud platforms thus creating intricate security issues involving data confidentiality, data integrity, and data availability among the various jurisdictions that have different regulatory demands [18]. Also, the vast online and social media presence of NG increases the surface of attack and NG is a potential victim of cybercrime, data breach, and reputational attacks [19].
One of the primary risk contributors of the NatureGreen setting is the organisational pressure to facilitate the use of bring-your-own-device (BYOD) by the employees and the clients, which contributes to the introduction of uncontrolled endpoints into the corporate environment [20]. Personal devices do not always have a regular security control, and their probability of malware infection, compromise of credentials, and unauthorised data exfiltration is high unless they are appropriately controlled [18]. These risks are also not mitigated by a proper security policy framework, which promotes ambiguity on access control, accountability, and acceptable use, and thus undermines the governance and enforcement of compliance [17].
This analysis is based on several assumptions to have a realistic and structured assessment. It is presupposed that the NatureGreen processes and stores personally identifiable information (PII) of customers and employees, which is subject to data protection rules, including the General Data Protection Regulation (GDPR) [19]. There is also the assumption that NG depends on third party cloud services providers working under the shared responsibility models and the need to clearly define security responsibilities [18]. Moreover, there is an assumption that the BYOD devices do not have a central management and there is no formal Information Security Management System (ISMS) at present [17]. These assumptions emphasize the necessity to have a multi-layered, standards-based security, governance and compliance framework that can alleviate technical risks and accommodate regulatory requirements and business goals. [20].
[bookmark: _Toc216916079]Design of the Proposed Security, Governance and Compliance Framework
The security, governance, and compliance framework (NG) proposed is based on a layered and integrated construct that will bridge technical security controls and organisational governance, regulatory compliance, and risk management goals [20]. Since NG depends greatly on wireless networks, cloud services, and BYOD access, the framework provides a defence-in-depth strategy to minimize attack surfaces and accountability and resiliency on an enterprise-wide basis [21].
Segmentation and zoning are the primary security control in the network layer which divides the environment into demilitarised zones (DMZ), internal corporate networks and restricted guest or BYOD networks [22]. This type of design restricts horizontal movement of the attackers and makes sure that the customer-facing applications running in the DMZ do not connect to the vital internal systems and databases [20]. The concept of network segmentation aids governance through imposing trust boundaries and matching the access paths with business roles and data sensitivity classifications [23].
The key to enforcement of security governance and compliance in the framework is access control mechanisms [24]. The proposed model combines Role-Based Access Control (RBAC) and Attribute-Based Access Control (ABAC) to provide the user with the information needed in their respective roles as well as dynamically taking into account contextual elements like the type of device, location, and session-risk [21]. The application of the principles of Zero Trust is aimed at removing implicit trust and mandating continuous authentication and authorisation irrespective of the place of the network [22]. The controls are directly associated with the adherence to the regulations of data protection through the least privilege and minimization of the risks of insider threats [20].
The issue of wireless network security is considered an absolute priority because NG has a predominantly wireless infrastructure [23]. The framework requires to use the WPA3-Enterprise encryption and strong authentication mechanisms to secure the transit data [24]. Employees, guests and BYOD network are isolated to ensure that unauthorised access to sensitive systems is avoided [21]. The constant tracking of rogue access points and unusual traffic patterns are augmented to provide threat visibility and facilitate proactive threats management [22].
The cloud integration and security controls are in regard to the risk posed by the dependency of NG on third-party cloud providers of services [25]. The framework includes cloud firewalls, secure connection between on-premises and cloud environments, and encrypted communication channels with the use of the TLS/SSL inspection where it is necessary [23]. Data Loss Prevention (DLP) policies and controls are enforced to avoid unauthorised extraction of intellectual property and personal information especially through unmanaged BYOD devices [24]. The consolidation of governance is enhanced by the outlines of the shared responsibility models and alignment between the cloud controls and the regulatory and contractual requirements [25].
The detection and response layer of the framework is comprised of intrusion prevention and threat detection features [22]. Next-Generation Firewalls (NGFWs) can be implemented in combination with Intrusion Detection Systems (IDS), Intrusion Prevention Systems (IPS), and Security Information and Event Management (SIEM) platforms so that malicious activity can be monitored in real-time and automatically responded to [21]. Early identification of the advanced threats, i.e., the brute-force attacks and malware propagation, are facilitated by deep packet inspection and behavioural analytics [20]. These functions are in line with governance needs because they would give auditability, accountability, and compliance reporting evidence [26].
BYOD security is handled by using both technical controls and governance policies to achieve flexibility and risk reduction [24]. Network Access Control (NAC) is used to verify that a network is only allowed access by compliant devices that meet pre-established security baselines as defined by the organization i.e. updated operating systems and antivirus protection [23]. Mobile Device Management (MDM) systems also provide encryption, remote wiping, and application controls to safeguard corporate data on individual devices [25]. BYOD traffic is isolated by critical systems and the personal devices can only be connected to the approved services through secure channels [22].
The operational support of the framework is made up of logging, monitoring, and incident response capabilities [26]. Logging of all network devices, cloud platform, and applications is centralised, which means that a full view of user activity and system events is obtained [21]. Alerts on suspicious behaviour (such as multiple failed logins and unusual traffic patterns) are automated, and help in detecting incidents quickly [20]. An incident response plan is one that is based on established standards to identify the roles, responsibilities, escalation policies, and communication policies to make sure that security incidents are responded to in a prompt and coordinated way [26]. The process of lessons learned and post incident reviews is a factor in continuous improvement and maturity of governance [23].
Security controls are also maintained against emerging threats as firewall policy management and constant updates ensures the security measures are sound [22]. The periodic monitoring of firewall policies, the elimination of outdated policies, and a timely use of countermeasures and security patches minimize vulnerabilities and misconfigurations [21]. Stored policies and configuration backups facilitate operational resiliency and compliance audits [20]. This is a governance-based model that leads to the development of security controls keeping in tandem with the evolving business processes, technologies, and regulatory needs [26].
In general, the suggested framework incorporates technical, organisational, and regulatory levels to consider the intricate security issues of NatureGreen in its entirety [23]. Implementing defence-in-depth controls in accordance with recognised standards and governance practices, the framework helps to strengthen data protection, comply with the requirements, and facilitate the possibility of NG to maintain its global operations in the dynamic threat environment safely. [25].
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The ongoing advancement of digital technology and threat base requires the security regulations and standards to be constantly revised so that they remain effective and relevant [26]. The common type of security standards remained stagnant or obsolete are proving to be less resilient to the current cyber threats that have become more sophisticated, automated, and enduring with innovation on cloud computing, artificial intelligence, and globally connected systems [27]. The dependency on the outdated regulatory frameworks, as organisations enhance their digital ecosystem, reveals that there are major loopholes in risk management and governance frameworks [28].
Among the major reasons to revise regulations and standards is the fact that new vectors of threats are fast emerging, which could not be anticipated when the previous frameworks were created [26]. The perimeter based traditional models of security are no longer adequate in the environments which are characterised by far away access,BYOD and cloud based architectures [27]. Thus, the ISO/IEC 27001 standards were changed to focus on risk-based controls, steady monitoring and organisational resilience instead of fixed control checklists [28]. These updates are an indication of the acceleration to adaptive security models, which can respond to real-time threats.
Another force behind regulatory changes is the growing legal and ethical requirements in data protection and privacy [29]. The establishment of the initial and further development of laws like the General Data Protection Regulation (GDPR) indicate that legal regulations need to change and keep evolving in response to new data processing practices, inter-border data transfers, and increased awareness of privacy rights by the population [26]. The inability to harmonise the organisational security practices with the new regulations may impose severe financial fines, reputational losses, and the loss of trust among the stakeholders [27]. Consequently, compliance ceases being a responsive responsive task and changes into an active governance task.
There is also technological innovation, which requires regular revision of standards in order to keep them in line with modern realities of operation [28]. The complexities created by cloud computing, shared responsibility models and dependencies to third-party service providers are new and cannot be fully captured by the older standards [26]. Recent frameworks are focusing more on supply chain security, risk management in vendors, and organisational accountability across organisational boundaries [29]. In the absence of such updates, organisations risk using controls that are not consistent with their real threat exposure and models of operations.
Governance wise, a consistent advancement of standards will foster constant enhancement and maturity of the organisation [27]. They promote the regular review of risks, adjustment of policies, and competence improvement, so that the security governance is kept in line with the business goals and strategic expansion [28]. On the contrary, the dependency on obsolete standards creates complacency and disrupts resilience against the changing cyber risk [29]. Thus, the unceasing updating of rules and standards is the key to the successful data security and governance and compliance in the contemporary digital businesses.
[bookmark: _Toc216916081]Conclusion and Recommendations
This report has shown that NatureGreen has a high level of security, governance, and compliance risks due to its large usage of cloud services, wireless networking, and BYOD in the absence of a formalised security framework [29]. Analysis revealed that isolated technical controls alone cannot deal with these challenges without alignment to recognised standards, governance structure and regulatory requirements [29]. The suggested solution allows managing risks systematically, with accountability, and resiliency of organisational processes by using the international frameworks and layered technical models [29].
The suggested security, governance and compliance model has given NatureGreen a structured defence-in-depth design that defends sensitive information, regulatory compliance as well as high-value intellectual property protection and flexibility in operations [29]. Holistic coverage of the technical and organisational risks is provided by the inclusion of network segmentation, zero trust access control, cloud security governance, continuous monitoring, and incident response [29]. In addition, the critical discussion also mentioned that standards and policy need to be updated on a regular basis in order to be effective against changing threat landscapes and regulatory expectations [29].
The recommendation would be to ensure that NatureGreen officially implements an ISO/IEC 27001-compliant Information Security Management System in order to instill governance and continuous improvement [29]. Periodic risk assessment, employee training, external audits, and review of the policy.
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