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[bookmark: _Toc217064052]1.Security Frameworks and Models for NatureGreen’s Cloud and Wireless Environment
In order to meet the multi-faceted security requirements of the case of NatureGreen (NG), which is a globally known brand heavily dependent on clouds and with a 95 percent wireless network, it is critical to embrace a multi-pronged security governance. Lack of formal security policy has been combined with the pressures to accommodate BYOD to staff and customers thus posing great risks to breach of data and theft of intellectual property. An effective plan must combine various proven structures and models, which will deal with governance, risk management, and technical controls to be applied in cloud and mobile environments. Based on authoritative literature, the following frameworks are important in developing the security posture of NG.
[bookmark: _Toc217064053]Governance and Strategic Alignment: COBIT and ISO/IEC 38500
The top-down approach should control effective information security, and it should be in line with business goals. COBIT Control Objectives of Information and associated Technology (COBIT) framework has an overall list of IT governance and management practices (ITGI, 2012). Namely, COBIT 5 assists organizations such as NG in creating value out of IT through balancing the benefits achievement and the risk optimization levels. It encompasses governance as a part of enterprise strategy, which is essential in the context of dealing with such disparate assets as customer data and billion-dollar intellectual property over the world of cloud services. To augment COBIT, a corporate governance of IT standard, ISO/IEC 38500 standard provides a principle-based framework with which senior executives can assess, regulate, and oversee IT utilization (ISO/IEC, 2008). In the case of NG, the implementation of these governance frameworks will also help make security not an IT problem but a business strategic necessity, which gives strong guidance and accountability frameworks is in place prior to the implementation of technical controls.
[bookmark: _Toc217064054]Information Security Management: The ISO/IEC 27000 Series
The family of standards known as ISO/IEC 27000 can be used to establish the core of such NG technical and operational security controls. The ISO/IEC 27001 defines the prerequisites of setting up, applying, upholding and continuous enhancement of an Information Security Management System (ISMS) (ISO/IEC, 2005). This risk-based methodology is necessary in order to ensure that the confidentiality, integrity and availability of information is systematically safeguarded. Since NG is concerned about staff and client data, the control objectives of ISO/IEC 27002 provide feasible guidelines of security measures starting with access control to cryptography and incident management. As Bisong and Rahman (2011) opine, the adoption of an ISMS assists an enterprise to handle security issues in a wholesome manner particularly in cases where new technologies such as cloud computing are being embraced. In the case of a company that has a huge online and social media base, operations security (such as malware protection) and communications security (wireless network security) controls apply directly. Application of this series would bring NG out of a disorganized state of affairs to a structured, auditable, and perpetually improving security environment.
[bookmark: _Toc217064055]Cloud-Specific Security Frameworks: CSA Guidance and ENISA Risk Assessment
Since NG relies on the use of cloud services as a means of providing IT resources, generic security models would not be adequate; frameworks aimed at the cloud need to be implemented. The Cloud Security Alliance (CSA) guidance is an iconic document providing significant areas of concern that include governance, risk management, and technical controls such as identity and access management to cloud environments (Cloud Security Alliance, 2009). This is an important piece of advice that NG should be aware of the shared responsibility model that cloud computing entails and that its cloud providers are highly compliant to the security requirements. In addition, a detailed Cloud Computing Security Risk Assessment framework is offered by the European Network and Information Security Agency (ENISA) (Catteddu & Hogben, 2009). This framework will help organizations to find out and assess cloud-related risks, i.e. lock-in, loss of governance, and insecure interfaces and provide recommendations on how these risks can be addressed. According to Rong, Nguyen, and Jaatun (2013), cloud computing generates special security issues, which require special evaluation instruments. Implementing the ENISA framework would allow NG to perform a comprehensive risk assessment of its cloud implementations, in the case of the intended BYOD access, so that the data residency and segregation and recovery requirements can be bound contractually to providers.
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Cloud storage framework
[bookmark: _Toc217064056]Integrating Security into Service Lifecycle: ITIL and ISGcloud
In order to address security as a subset of IT service delivery, NG must embrace service-oriented frameworks. Information Technology Infrastructure Library (ITIL) is not a security framework per se, but some important security management practices are included in the service design and transition phases of the library. The approach taken by ITIL makes sure that security is factored in across the lifecycle of the service, including strategy to operation which will be essential to the cloud-delivered services of NG. To implement a more focused cloud-centric governance, the ISGcloud design can be used to provide the process-driven model based on the cloud service lifecycle (Rebollo et al., 2015). ISGcloud organises operations into stages like Planning/Strategy Definition, Cloud Security Analysis and Secure Cloud Operation, which provides governance processes throughout the beginning. This model focuses on constant monitoring and communication and will meet the requirement of NG to constantly monitor its activities in a dynamic wireless and cloud-based environment. The fact that cloud services are on-demand as emphasized by Subashini and Kavitha (2011) demands modified security management approaches which the conventional model might not offer in its entirety. ISGcloud attempts to fill this gap by providing tasks and artifacts per lifecycle stage in detail.
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Fig 1: ISG cloud framework

[bookmark: _Toc217064057]Risk Management and Compliance: A Unified Approach
Finally, the security posture of NG is reliant on the successful integration of governance, management, and compliance. Frameworks are not to exist independently. Combination of the governance objectives of COBIT, the risk management processes of ISO 27001, as well as the cloud controls of CSA form a defendable security architecture. To meet the requirements of international laws and ethics, which is a requirement of a global company, these frameworks offer the framework to chart controls on regulations such as GDPR. In addition, the choice of the most appropriate risk treatments is essential in optimizing resources as described by Varela-Vaca and Gasca (2013) in relation to business processes. NG needs to create a Security Governance Committee, roles and responsibilities are defined (as proposed by ISGcloud), and continuous monitoring is provided through SLAs with cloud providers. It is this comprehensive strategy that is making security adapt to changes in the threat environment, safeguarding not only the data of the customers but also the priceless intellectual property as the company continues to expand its online and wireless solutions.

[bookmark: _Toc217064058]Task 2
[bookmark: _Toc217064059] A. Designing an Integrated Security, Governance, and Compliance Approach for NatureGreen
The design of a tailored approach for NatureGreen (NG) must synthesize governance, technical controls, and continuous compliance into a coherent, actionable framework. This proposed NatureGreen Security Governance Framework (NG-SGF) is built upon eight interdependent pillars, each addressing a critical factor from the scenario and research, and is designed to operate as a continuous lifecycle of evaluation, direction, and monitoring.
[bookmark: _Toc217064060]Compliance (Laws and Ethics)
The model begins with a Compliance Mapping Engine. Since NG operates on the global scale, it has to comply with the intricate network of regulations such as the GDPR, national data protection legislation, and professional ethical codes. This strategy entails establishment of a central database on regulation wherein every legal condition is directly mapped with particular technical and administrative provisions in the NG-SGF. This makes demonstrable compliance not an isolated audit practice built into operations. A model-driven compliance in any service-oriented architecture is necessary as suggested by Tran et al. (2012) to ensure more diverse sources of compliance are managed efficiently. Such engine will generate obligatory sets of control in any new project related to personal or proprietary data, which will systematically cover the main sources of concern of the company on the question of staff and client data security on a legal perspective.
[bookmark: _Toc217064061]Governance and Strategic Planning for Security
An emerging Information Security Steering Committee (ISSC), which is made up of C-level executives, business executives, and others, offers strategic direction. This committee has the mandate of establishing the enterprise wide security strategy, carrying out the policy approvals, and aligning security investments to the business objectives in order to safeguard the billion dollar intellectual property portfolio. The ISSC will utilize a tailored governance model inspired by process-oriented frameworks, which integrate core governance processes of Evaluate, Direct, and Monitor throughout the cloud service lifecycle (Rebollo et al., 2015). The first deliverable of this committee will be a document about Corporate Information Security Strategy, and therein, the business goals will be translated into security requirements, and the definitive basis of all other policies and controls will be provided, which will solve the situation of bewilderment.

[bookmark: _Toc217064062]Security Policies
A Policy Framework will be hierarchical and carry out the strategic mandate. This involves an Information Security Policy at a high level approved by the ISSC, which has a trickle down effect in specific and enforceable sub-policies. The conditions that are paramount to the context of NG are a Cloud and Third-Party Security Policy, BYOD and Mobile Device Policy, and Data Classification and Handling Policy. The documents need to be transparent, easily available and implemented. They will formally enforce the use of the cloud services of the company on strict security conditions and establish acceptable use of the 95% wireless network. These policies should be developed with the understanding of the special security concerns of the cloud service delivery models that can have a shared responsibility and lack of visibility (Subashini and Kavitha 2011). Consciousness campaigns will be conducted frequently to educate all staff in their role towards such policies.
[bookmark: _Toc217064063] Risk Management
A dynamic, cloud-centric Risk Management Programme forms the analytical core of the NG-SGF. This programme mandates quarterly risk assessments following a methodology like the ENISA Cloud Computing Risk Assessment, which provides a structured way to evaluate threats specific to cloud deployments, such as lock-in, loss of governance, and insecure interfaces (Catteddu & Hogben, 2009). Risks shall be listed in a corporate risk register and evaluated based on their impact and probability on both corporate and client data and handled based on a risk appetite that is established by the ISSC. This has the effect of directly touching on the pressure to permit personal devices by compelling an organized assessment of the involved risk (e.g., information leakage, introduction of malware) prior to any access being given so that the decision is rooted in risk and not an impromptu concession.
[bookmark: _Toc217064064]Security Management Models and Practices
The NG-SGF will be a hybrid of management model that combines the plan-do-check-act (PDCA) cycle of ISO/IEC 27001 with the cloud-specific activities. A special position of Cloud Security Manager will be developed that will supervise the deployment of controls in all cloud services. Such practices will involve the mandatory definition of security requirements when any new cloud service is purchased, regular reviews of the access, and drills related to the incident management. This is in line with the necessity of modified security management strategies in the cloud systems that bear definite distinguishing characteristics compared to the traditional IT (Rosado et al., 2012). The model makes sure that security management is not fixed but it changes with the dynamic cloud and mobile environment of NG.
[bookmark: _Toc217064065]Contingency Planning
The fact that the company is dependent on cloud services requires that NG formulates Cloud-Aware Business Continuity and Disaster Recovery (BCDR) Plan. In addition to the conventional data centre failure, this plan will cover things like the extended outage of one of the primary providers of the cloud services, a security breach in the provider that causes the corruption of the data, or a disruption of the wireless network in the entire region. The plan should also provide Recovery Time Objectives (RTOs) and Recovery Point Objectives (RPOs) of key systems, data restoration testing of data stored in the clouds and fallback plan. This turns contingency planning from an IT exercise into a core component of business resilience.
[bookmark: _Toc217064066]Protection Mechanisms
The technical implementation of the framework will deploy layered protection mechanisms. In the case of wireless network, this would involve the implementation of WPA3-Enterprise that uses certificate-based authentication to substitute any weaker protocols. In the case of BYOD, Unified Endpoint Management (UEM) solution will be deployed, which will enforce a high level of containerization to guarantee a secure and encrypted workspace in personal devices that can be wiped remotely without impacting on personal information. For cloud data, protection mechanisms will mandate end-to-end encryption for sensitive intellectual property, using customer-managed keys where possible. These processes are the operational controls which effect the policy and risk treatment options.
[bookmark: _Toc217064067] Service Level Agreement (SLA) Management
Finally, governance and protection must be contractually enforced. Security SLA Annex is part of the NG-SGF that all contracts with cloud providers must include. Measurable security metrics that will be specified in this annex include incident response time, timelines within which security patches are to be implemented, timelines within which data breaches are to be notified (stricter than the legal minimums), and the independent security audit (by NG or by a third party) requirements. Since the most important aspects of cloud relationships are trust and accountability, technical and policy-based strategies have to be documented in contracts (Ko et al., 2011). These SLAs transform cloud contracts from mere service descriptions into key governance instruments, holding providers accountable as extensions of NG’s security perimeter.
[bookmark: _Toc217064068]B. Critique and Analysis: The Necessity of Evolving Regulations and Standards
Information security regulation and standards continuously developing is not a compliance overhead but an actual key to a strong and efficient security governance. With a cloud-based and global enterprise, such as NatureGreen, these updates are necessary to be seen as a positive and dynamic power that will ensure security and competitive benefit in the long-term.
[bookmark: _Toc217064069]Addressing Emerging Technological Threats and Paradigms
The main reason behind new standards is the blistering technological change, which creates new vulnerability. The old standards, which were created prior to ubiquitous cloud computing, large-scale wireless, and the BYOD culture, do not have the specificity to respond to their risk profile. Revised regulations are a communal reaction to the novel-attack vectors. According to the description made by Rong, Nguyen, and Jaatun (2013), cloud computing presents a different category of security threats than traditional computing, such as the problem of multi-tenancy, security of virtual machines, and malware on the cloud. The fixed standards would place organizations such as NG in application of unsuitable or insufficient controls to current infrastructures. New frameworks like cloud security extensions to ISO/IEC 27001 also offer the required direction on how to ensure the safety of these emerging paradigms.
[bookmark: _Toc217064070]Closing Governance Gaps in Outsourced and Distributed Models
Contemporary business models that are typified by high levels of outsourcing and distributed workforce present major governance loopholes. The conventional perimeter-based security models are outdated where the data is stored on third party clouds and accessed on personal devices around the globe. This is directly challenged by new and updated regulations, including the GDPR, which focus on data controller responsibility in spite of the location of the processor. They require such practices as the impact assessment of the protection of data and strict clauses on the management of vendors. This development is paramount because the loss of direct control becomes one of the key threats of cloud migration (Rosado et al., 2012). The changing requirements compel the organizations to introduce strict measures to govern their entire digital supply chain so that a potential technical vulnerability becomes a controlled risk to a business.
[bookmark: _Toc217064071]Harmonising Global Operations and Enabling Market Access
In the case of multinational corporations such as NG, which have to operate on an assortment of national laws that are contradictory and stagnant, it would not be feasible. With the development of international standards to be more harmonised, it becomes easier to comply internationally. The compliance to globally accepted, revised standards such as the ISO/IEC 27000 series acts as a passport of conducting business internationally since it illustrates a minimum security assurance to the business partners and customers around the globe. Moreover, with the cloud market maturity, there are industry-specific standards (e.g., healthcare or financial cloud services). By choosing to adopt these emerging standards proactively, NG will be able to access new markets or make strategic alliances with provable compliance and transform regulatory evolution into a business enabling factor instead of a restricting one.
[bookmark: _Toc217064072]Fostering a Culture of Proactive Risk Management and Innovation
The existence of a stable regulatory environment creates complacency and results in a checklist mentality where security is an exercise of a point in time audit. On the contrary, dynamic standards must force re-evaluation and adaptation of the risk and control. This formalises a preemptive security stance. Even the process of getting used to a new standard presupposes that an organization has to re-evaluate the threat landscape, the effectiveness of the existing controls, and invest in its further improvement. This is a cyclical reflection of the iterative process of governance which is necessary to achieve effective security (Rebollo et al., 2015). Quite to the contrary, this dynamic environment may also drive innovation, as companies are after efficient, automated methods of satisfying the new needs, thus raising their overall level of security maturity to a level that a static regime would have prohibited.
[bookmark: _Toc217064073]Enhancing Legal Defensibility and Stakeholder Trust
Compliance with existing, accepted standards and regulations is one of the foundations of legal defensibility in the event of a security incident. It demonstrates that the organization applied what could be termed as reasonable security measures based on what the state of the art was at the time. The use of old standards can be said to amount to negligence. Besides, trust is currency in the digital economy. There is a growing trend in the savviness of customers and investors on the issue of data security. An official declaration of, and certification to, the most recent standards (e.g., ISO 27001:2022) is a very strong signal of trust. It conveys the message that the leadership of NG takes special care forefront security practices to safeguard the information and intellectual property of the client it considers as its highest priority that maximizes the brand image and stakeholder trust in a highly digitalized age of continuous digital threat.
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