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[bookmark: _Toc1280612247]Abstract
This post-graduate report is a critical analysis of security and governance gap at Nature Green (NG), a multinational enterprise that has a 95% wireless infrastructure and heavy dependence on clouds. Through comparing the key global frameworks, namely the ISO/IEC 27000 range, NIST Cybersecurity Framework, COBIT 2019, and ITIL 4, the report will suggest a unique, holistic security architecture that will help to create the risk management, policies, and controls that are not present in the organization currently. It also critically analyzes the need to keep the standards of security constantly updated as to meet the emerging threats with the aim of changing the posture of NG into that of maturity, compliance, and resilience.
[bookmark: _Toc418589065]1. Introduction
The high-risk profile of Nature Green (NG) is critically high because of its wireless infrastructure of 95 per cent, strong dependence on cloud solutions, and the urge to embrace the policies of Bring Your Own Device (BYOD). Although the organization owns billions of dollars in proprietary assets, the organization has no security policies, governance models, and compliance structures to reduce the threats of wireless interception and data exfiltration. It is the goal of this report to address this weakness by critically reviewing and synthesizing the key international frameworks, such as ISO/IEC 27000 series, COBIT 2019, NIST CSF, and ITIL 4 to design a holistic and enterprise-fit security architecture to NG.
[bookmark: _Toc68408450]2. Review of Security Frameworks and Models
[bookmark: _Toc19418912]2.1 ISO/IEC 27000 Series
The ISO/IEC 27000 family of standards is the most internationally deployed Information Security Management System (ISMS). Where ISO/IEC 27001 gives requirements that are necessary to create, implement, maintain and improve ISMS, ISO/IEC 27002 gives an information of control catalogue that includes the organizational, physical and technical areas. The ISO/IEC 27005 also gives guidelines on the management of information security risks and creates a systematic method of identifying, analyzing, and eliminating risks.
[bookmark: _Toc2040260567]ISO/IEC 27001 ISMS Structure
[image: ]Figure 1: ISO/IEC 27001 ISMS Structure
This cyclical design facilitates the iterative improvement, which helps NG to be flexible to dynamic threats. 
Key benefits for NG include: 
· An institutionalized governance and compliance system; 
· Risk-driven prioritization; 
· Compulsory policy formulation; 
· Orchestrated incident response; 
· International customer trust. 
Since NG is a multinational entity and does not have policy bases, ISO 27001 offers a critical governing base.
[bookmark: _Toc173915092]2.2 NIST Cybersecurity Framework (CSF)
NIST CSF is a risk-based, flexible framework widely used in both public and private sectors. It is organized into five core functions:
· Identify (assets, risk profile, governance)
· Protect (controls, encryption, IAM, training)
· Detect (monitoring, SIEM)
· Respond (incident handling)
· Recover (continuity planning)
[bookmark: _Toc1501706789]NIST CSF Core Functions
[image: ]Figure 2: NIST CSF Core Functions
This model provides NG with an adaptive lifecycle especially suited for its wireless-heavy network and cloud dependencies. NIST CSF is invaluable for identifying interdependencies in multi-cloud environments, improving detection maturity, and formalizing incident response processes.
[bookmark: _Toc825317370]2.3 COBIT 2019
COBIT 2019 is a management and enterprise governance framework that assures IT to align with organization strategy. Whereas ISO 27001 pertains to information security management directly, COBIT is holistically applicable in governance of processes, performance measures and needs, amongst the stakeholders. 
NG is relevant to governance based on relevant components that include: 
· Principles of governance systems. 
· EDM (Evaluate-Direct-Monitor) procedures. 
· Security, risk, and compliance management objectives. 
· Capability maturity test. 
 
COBIT 2019 is especially useful to the leadership of NG as it sheds some light on the executive level roles, responsibilities, and decision-making frameworks that would facilitate the implementation of secure digital transformation.
[bookmark: _Toc1605953783]2.4 ITIL 4 (Service Management)
ITIL 4 focuses on service-based operations and has practices associated with information security management, change control, service continuity, SLA management, and incident management. NG as a large cloud environment with cloud-based services, needs established SLA management with cloud providers, clearly defined service processes, and harmonized response methods.
[bookmark: _Toc237821125]ITIL Service Value System (SVS)
[image: ]Figure 3: ITIL Service Value System (SVS)
In the case of NG, ITIL enhances the consistency of operations within the company and ensures that the performance of cloud services meets the security requirements.
[bookmark: _Toc1073686630]2.5 Comparative Framework Analysis
	Framework
	Primary Focus
	Benefits to NG
	Limitations

	ISO 27001
	ISMS, security controls
	Governance backbone, formal policies
	Certification effort

	NIST CSF
	Cybersecurity lifecycle
	Strong detection/response practices
	Less governance-oriented

	COBIT 2019
	Enterprise governance
	Executive alignment, strategic control
	Requires organisational maturity

	ITIL 4
	Service discipline
	SLA management, continuity
	Operational, not deeply security-centric


Table 1: Comparative Framework Analysis
Conclusion: A hybrid approach of the ISO 27001 (governance + policies), the NIST CSF (security operations), the COBIT 2019 (strategic alignment), and the ITIL 4 (service management) would offer NG a balanced and enterprise-specific approach.
[bookmark: _Toc1245519124]3. Proposed Security, Governance, and Compliance Approach for NatureGreen (NG)
[bookmark: _Toc1154417117]3.1 Strategic Context and Assumptions. 
There are a certain Identity and Perimeter Crisis presented by the current state of operation of NG.  
· The IAM Gap: The absence of centralized Identity and Access Management (IAM) in a hybrid cloud environment is the largest vulnerability. In the absence of a "Single Source of Truth" (such as an IdP), identity sprawl takes place, which results in orphaned accounts and the risk of privilege escalation. 

· The BYOD Vector: BYOD Breaks the physical perimeter. BYOD adoption is on the verge of happening. The security point is no longer the office firewall, but the data stored on the personal computer of the employee. 

· Reg Stakes: By managing both the Wellness Data (HIPAA-equivalent) and the Personal Data (GDPR), one will have to deal with a "toxin handling-type of requirement-the data will have to be kept apart, or the compliance expenses will be drained into the whole infrastructure.
[bookmark: _Toc1504825937]3.2 Governance Structure for NG
[bookmark: _Toc669939887]Proposed Security Governance Structure
[image: ]Figure 4: Proposed Security Governance Structure
Governance underpins the organizational gap between business and technical security. In the case of NG, a model of Three Lines of Defense is suggested to have checks and balances.
[bookmark: _Toc883283203]Roles & Responsibilities Breakdown
Board/Exec Level Steering Committee: Accepts residual risk. They make sure that security is in line with business expansion.  
· Cisco Information Security Officer: 

· Strategic: Establishes the vision (e.g. "Move to Zero Trust). 
 
· Operational: Reports directly to the CEO or COO (not the CIO) to prevent tension between the system uptime and system security. 

· DPO (Data Protection Officer): A position posed by GDPR as an independent position. As the privacy laws are the internal auditor/monitor, they assure that the policies of CISO do not infringe the privacy rights. 

· SOC (Security Operations Center): The eyes on glass. They need both AWS/Azure and on-premises network visibility in a hybrid environment. 

· Risk Unit: Performs vendor risk analysis, which is essential, as NG has several cloud vendors.
[bookmark: _Toc232851777]3.3 Risk Management Approach (ISO 27005-Aligned)
Risk management moves NG from "fighting fires" to "prioritizing fuel reduction."
[bookmark: _Toc1333021949]Risk Management Process
[image: ]Figure 5: Risk Management Process
The Calculation Logic
The risk rating provided in your table follows the standard formula: 
Risk = Likelihood x Impact
Wireless Interception (Rated: Severe): 
Why BYOD devices on public Wi-Fi can be opened for books without WPA3 or a VPN. In this case, the stolen credentials can be used in the future to access the hybrid cloud in a lateral manner due to the "No Centralized IAM" weakness. 
The cloud has been improperly configured (Rated: High): 
Why: When using multi-clouds, a mere error in S3 bucket permission may expose all the IP databases. This is one of the best vectors in contemporary breach. 
Treatment Strategy: 
· Mitigate: implement controls (e.g. Encryption). 
· Transfer: Purchase cyber insurance or employ SaaS in which the security is managed by the vendor. 
· Accept: Low risks (e.g., minor hardware failure) in which the cost of fixing is greater than the loss.

[bookmark: _Toc2055718441]Sample Risk Assessment Table
	Risk
	Likelihood
	Impact
	Rating
	Treatment

	Wireless interception
	High
	High
	Severe
	WPA3, segmentation, NAC

	BYOD malware
	High
	Medium
	High
	MDM + EDR

	Cloud misconfiguration
	Medium
	High
	High
	CSPM

	IP theft
	Medium
	High
	High
	DLP, encryption, RBAC

	Insider threat
	Medium
	Medium
	Medium
	Logging + behavioural analytics


Table 2: Sample Risk Assessment Table
[bookmark: _Toc1049661622]3.4 Security Policies for NG
The written law of the company is the policy. Considering the profile of NG, there are three policies that need appraisals:  
Containers: BYOD Policy: 
· The policy must compel MAM (Mobile Application Management) instead of taking control of the entire phone (which takes away the privacy of the user). Corporate data is stored on an encrypted sandbox app; once the employee departs, NG simply wipes the app, but not his or her personal pictures.  
Data Classification Policy: 
Strict Labels Public (Marketing), Internal (Org charts), Confidential (Employee ID data), Restricted (Wellness data/IP).  
· Automation: These labels must activate DLP rules. In case any file labelled as Restricted is sent via email to a Gmail account, the system will automatically block the file. 
· Cloud Security Policy: Must specify Approved Region to avert the violation of data residency (e.g. keeping German customer data in a non-compliant jurisdiction).
[bookmark: _Toc189221459]3.5 Technical and Administrative Controls
This segment makes the strategy operational. We project these onto the NIST Cybersecurity Framework (CSF) functions.
[image: ]Figure 6: Zero Trust Security Architecture 
[bookmark: _Toc516843577]Administrative (People & Process)
· Change Management (ITIL): There are no new cloud firewall rules and modifications that are accepted without authorization. This prevents port openness caused by shadow IT changes.  
· Vendor Auditing: They should be supplied with a SOC 2 Type II report by the vendor before they sign a new cloud vendor.
[bookmark: _Toc605184307]Technical (Tools & Architecture)
Access Management: Identity and Access Management (The Fix): 
· Deployment of Federated IdP (e.g. Okta/Azure AD). This enables the SSO (Single Sign-On). Although there are 50 cloud apps under NG, the user will just need to log in, and the security team will be able to one-button cut the access to all the 50. 
CSPM (Cloud Security Posture Management): 
· A drifting scanner of the hybrid cloud (e.g. Who turned off encryption on Database X?). 
Network Access Control (NAC): 
· When a BYOD device connects to Wi-Fi, the NAC inquires: Is the OS up to date? Is it jailbreak? In case of yes, it is isolated into a Guest VLAN having no access to IP data.
[bookmark: _Toc1018422411]3.6 Incident Response and Contingency Planning
It is necessary to have an integrated incident response plan (IRP) that is based on NIST SP 800-61.
[bookmark: _Toc862136805]Incident Response Phases
[image: ]Figure 7: Incident Response Phases
[bookmark: _Toc10733235]The Ransomware Scenario (Example)
· Preparation: The backup offline is verified on a weekly basis. 
· Detection: EDR notifies laptop loading files at a fast rate and encryption. 
· Containment: The SOAR (Security Orchestration, Automation and Response) platform acts to isolate that laptop out of the network to prevent the spread. 
· Eradication: The equipment is wiped. 
· Recovery: The data is recovered from the unchangeable cloud backup. 
· Post-Incident: Lessons learned- Did the attack point of entry originate as phishing email? Update training.
[bookmark: _Toc8158759]Business Continuity & Disaster Recovery (BCP/DR)
· RPO/RTO definitions
· Cloud backups across regions
· Wireless redundancy
· Crisis communication procedures
[bookmark: _Toc1018410398]Service Level Agreements (SLAs)
SLAs should mandate: 
· 99.9% uptime 
· Security auditing rights 
· Timely notification of the incidents. 
· Conformity to ISO 27018 (cloud privacy).
[bookmark: _Toc525751693]3.7 Protection Mechanisms
[bookmark: _Toc307350558]Key Protection Layers
· Encryption (AES-256, TLS 1.3) 
· Sensitization of customer data. 
· Zero Trust Network Architecture (do not trust, verify) 
· The SIEM/SOAR constant monitoring. 
· Backup encryption/ immutability.
[bookmark: _Toc569995940]Threat–Control Mapping Table
	Threat
	Control
	Framework Alignment

	Wireless sniffing
	WPA3, NAC
	NIST Protect

	BYOD malware
	MDM + EDR
	ISO 27002 A.12

	Cloud breach
	CSPM, IAM
	ISO 27017

	IP loss
	DLP, RBAC
	COBIT APO13

	Social engineering
	Awareness
	ISO 27002 A.7


Table 3: Threat–Control Mapping Table
[bookmark: _Toc1520049666]4. Critical Discussion: Importance of Updated Regulations and Standards
The aligning technology progress with regulatory regulation is no longer a legal requirement, but a survival strategy. With the transformation of digital ecosystems in the context of a static, on-premises infrastructure to dynamic and decentralized cloud environments, the shelf life of a security standard has significantly reduced.
[bookmark: _Toc66254278]1. The Metamorphosis of the Threat Landscape
The industrialization of cybercrime is the main reason behind the argument of updated regulations. We are no longer dealing with basic malware but instead advanced, government-sponsored, and machine learning-supported movements. 
· AI and Offense Automation: Attackers are currently using AI to be able to scan vulnerabilities automatically and create polymorphic malware that can avoid conventional signature-based scanning. Regulations should move the emphasis off prevention to resilience (e.g. DORA in the financial sector, NIS2 in critical infrastructure) such that organizations demonstrate the ability to continue operations in the event of an attack and not merely eliminate one. 
· The Supply Chain Vector: In both cases of SolarWinds and the Log4j attacks, attackers are using third-party software to circumvent the hardened boundaries of high-value targets such as NG. New requirements (such as the Software Bill of Materials - SBOM requirements in the US Executive order 14028) are necessary to compel transparency into the software supply chain.
[bookmark: _Toc772565622]2. Technological Innovation: The Zero Trust Mandate
The traditional standards were based on a castle-and-moat structure. The perimeter is becoming a thing of the past with the modern stack, which consists of 5G, IoT, and Multi-Cloud. 
· ISO 27002:2022 Cloud Security: The 2022 update to the ISO 27002 was a paradigm shift since it directly added the features of Threat Intelligence and Configuration Management. In the case of an organization such as NG, it is an indication of the transition of periodic auditing to a continuous process. 
· IoT and Edge Computing: As the 5G allows massive machine-like communications, the attack surface is growing exponentially. New policies are trying to apply the concept of Security by Design to IoT devices producers, so that the devices introduced to the NG network are not trojan horses.
[bookmark: _Toc1855650088]3. Regulatory Harmonization and the "Splinternet"
The global business is experiencing a disjointed legal environment. Laws on data sovereignty are making the internet balkanized in which information cannot move across borders without stringent legal regulations. 
· Interoperability: The revised standards are used as lingua franca. With a strict and revised framework (such as NIST CSF 2.0 or ISO 27001:2022), NG can align controls to various laws in different regions (GDPR in Europe, CCPA in California, APPI in Japan) at the same time.  
· Cross-Border Data Flows: Post-Schrems II, when transferring the data, it is necessary to provide strict protection. The constantly changing standards offer both legal and technical frameworks (like Standard Contractual Clauses along with encryption) to enable multinational operations to proceed legally.
[bookmark: _Toc1009491996]4. Market Trust: Security as a Business Enabler
Security compliance is a quality proxy for a corporation in the present environment.  
· The ESG Connection: Cybersecurity is a phenomenon that is increasingly considered based on Environmental, Social, and Governance (ESG) standards. Investors consider non-existence of updated security standards as a failure in governance.  
· Transparency: New SEC regulations in the US, such as public disclosure of material cyber incidents. This compels the organizations to shift their concept of security through obscurity to transparency, which eventually enhances long-term trust with clients and stakeholders.

[bookmark: _Toc1800919612]5. Critical Perspective: The Compliance Paradox
Although the need to update is not a debatable fact, the practical use has a Compliance Paradox.  
The Burden on Agility  
· Resource Drain: Teams are required to spend thousands of hours on gap analysis, remediation and documentation on each new standard (such as PCI DSS 4.0). This may redirect innovation funds to management. 
 
· The Checkbox Trap: It may be a risk that organizations are so preoccupied with the new law, that they fail to get the spirit of it by concentrating on the letter of the law. Fraud: Compliance is not Security. A company may be completely conformant to an older form of a standard and yet be broadly open to a zero-day attack.  
The High-Value Calculus NG The calculus in the case of a high-value target such as the NG is different: 
· Existential Risk: The price of adoption of tools and training. The non-compliance cost could be huge regulatory fines (up to 4% of the global turnover in the case of GDPR), intellectual property loss, and devastating reputation.  
· Competitive Moat: NG can benefit by having obstacles to entry (through complicated compliance rules. Possessing the means to comply with such strict standards as CMMC (Cybersecurity Model Certification), NG stands out of the other competitors who are less secure and competitive, which in effect makes compliance a competitive edge.
[bookmark: _Toc1002884220]5. Conclusion
The current environment of NatureGreen, with the high usage of wireless technologies, and hybrid cloud systems, the development of BYOD, and the interaction with customers throughout the world, requires a full-fledged, structured, and internationally harmonized security system. This report was a critical analysis of major security frameworks and models and has created an integrated approach that consists of more of ISO 27001, NIST CSF, COBIT 2019, and ITIL 4 as the best channel towards NG. An all-inclusive security, governance and compliance model was suggested that covers the governance structures, risk management frameworks, policies, technical and administrative controls, and the contingency planning mechanisms. The report also contended that it is crucial that the regulations and standards should be updated continuously in order to accommodate the emerging technologies and threats. This all-encompassing strategy will make NG much more resilient, safeguard its intellectual property, and meet the expectations of the global regulations.
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