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[bookmark: _Toc187284241]Abstract:
In this era of the Internet, most businesses depend entirely on the Internet for their operations, and the demand for Internet-based information keeps increasing. So, companies must ensure they meet all the security requirements to avoid data breaches. This research explains the importance of various security frameworks and models, including ITL and ISO27000, to address the complex security challenges faced by Nature Garden (NG), a multinational brand in healthy living products. Nature Garden has a significant online presence on social media and websites, with many people visiting its platforms. So, Nature Garden must maintain the sanctity of sensitive data and safeguard intellectual assets valued at billions. This study will examine the importance of evolving regulations and standards and debates for proactive security measures to mitigate risks and secure NG's information security posture in an increasingly connected digital landscape.
[bookmark: _Toc187284242]Introduction:
Nature Garden is an organization that sells products for healthy living maintenance, which is most popular in its stream. Its business primarily relies on social media and uses cloud services for its maintenance. 95% of the company's network is remote and wireless. The organization uses social media and has a vast online presence for its products' marketing activities. After seeing such immense growth, the company has now come under tremendous pressure to allow staff and customers to use their personal devices to access its resources. The main concern for the organization is regarding the personal data of its employees and customers and protecting its intellectual property, which is worth billions of worth. The main priority of the organization is to maintain information security. Currently, they do not have a clear policy to address their security needs.
This research paper presents a detailed case study of Nature Garden (NG) to examine various security frameworks and models supported by diagrams, figures, and charts. The key frameworks analyzed include the Information Technology Infrastructure Library (ITIL) and the data security model, International Organization for Standardization such as ISO 27000. This report introduces an effective approach designed to meet the Nature Garden's (NG) information system security, governance, and compliance requirements, explains the importance of regularly updating norms and standards, and points out the value of data security practices in the organization.
[bookmark: _Toc187284243]Data Security:
These days, the increase in computer misuse has increased the threat to personal data and disturbed people's privacy. This has resulted in an increase in interest in safeguarding data. Access controls have been introduced for data security, which regulates verifying users who can enter and use the systems. Subsequently, further restrictions are set, like read and write. Statistical data banks were used for data protection, but they are less secure than people believe. Data Encryption is a reliable attempt to prevent any unauthorized entry or disclosure of personal data[1].
Newly developed organizations are, by default, setting up cloud data for their operations, and established organizations are also migrating their data to the cloud as it will be easy to store and provide access to multiple users. Even the government is storing its confidential data in the cloud. This continuous data growth pressures and increases the possible risk, and the data could be vulnerable as it could cause unauthorized access to others' data, data leakage, or sensitive information disclosure[2]. 
To prevent this from happening it is required to maintain data security in cloud storage.
It can be followed using following aspects:
· Data Integrity
· Data Confidentiality
· Data Availability
· Privacy Protection
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Figure 1. Structure of Data Security and Privacy in Cloud[3].
i. Data Integrity means protecting data against unauthorized modifications or deletion. It is the primary component of any system that maintains security and ensures that valuable data is not deleted or stolen. It uses methods like Authorisation to control data access. Authorization is a method in which the system determines the level of access a particular authentication user should be granted. This is followed to secure the resources[3].

ii. Data Confidentiality is the step the Organizations use to store their private and confidential data in the cloud. To ensure confidentiality, authentication, encryption, and access control are used. This is also used to increase users' trustworthiness and reliability of the cloud, because the users/organizations never trust cloud services as it could cause data leakage or breach[3].

iii. Data Availability is a process where situations like accidents such as hard disk damage or error and network failures occur, the level of extent up to which the organization’s data can be retrieved, and how the organization verifies its data and techniques rather than only depending on the cloud services. In that case, the cloud service provider must still ensure that data security and confidentiality are maintained. This issue can be prevented by maintaining reliable storage agreements and reliable hard drives. This can help cloud service providers build trust with their users[3].

iv. Privacy protection is an agreement that is given to the organization by the cloud service provider to ensure that private or confidential information is protected. These mechanisms are used by Cloud Service providers to guarantee that the data is kept secret and not viewed by their employees.[2][3].

Figure 1 shows techniques are used in the cloud computing by the cloud service providers using data security aspects.   
[bookmark: _Toc187284244]Governance:
Governance in data security means the set of guidelines that an organization has set up to meet the security standards of the data. These guidelines include frameworks, policies and procedures, and guidelines to keep data handling, usage, storage, and transmission secure and ensure compliance with regulatory requirements.
Governance's major components involve implementing security measures, setting up access control, defining roles and responsibilities, regularly monitoring data usage, and ensuring accountability within the organization.
There are a few popular framework approaches that are widely used among organizations to meet their data security standards.

They are:
1. ISO/IEC 27001
2. NIST CSF
3. COBIT
[bookmark: _Toc187284245]ISO/IEC 27001:
The International Organization for Standardization (ISO) and International Electrical Committee (IEC) is an ideal framework with universal appeal. ISO/IEC is a family of Information Security Management Systems (ISMS). It is developed at the international level to meet the market's needs. This framework is developed using a consensus-based approach. In this approach the standards of the organization are frequently revised and updated to maintain the data security[4].
[image: A diagram of a security system]
Figure 2. Cycle of ISO 27001 [5].

The main goal of ISO 27001 is the requirement for planning, implementing, operating, continuously monitoring, and improving. The ISO approach always aligns with the Plan Do Check Act (PDCA) cycle. Figure 2 shows how the PDCA cycle is implemented in ISO 27001[5].
Compared with the other popular frameworks like NIST and CSF, ISO framework has global recognition and usage. ISO 27001 is fundamentally dedicated to assuring information integrity protection within organizations, firmly emphasizing the essential principles of confidentiality, integrity, and availability. ISO is designed to maintain and follow its risk management principles. This approach involves a comprehensive assessment of vulnerabilities, and any risk are identified it also has remediation actions to mitigate risks effectively. ISO/IEC 27001 has become an important framework approach in organizations that are well established and has been many organizations around the world to verify and secure their employees and client data secure by following the guidelines of this framework[6]. This framework assures three primary principles that are: Confidentiality by ensuring authorized access, integrity by guaranteeing accuracy in information and its processing techniques and availability by giving access only to the authorized users the necessary information and the assets linked to it. Additionally, it assists obedience to legal obligations, by handling and protection of personal data and intellectual property[6].
[bookmark: _Toc187284246]NIST CSF:
The National Institute of Standards and Technology (NIST) Cybersecurity Framework (CSF) is a framework developed by NIST that is broadly used by organizations worldwide, but mainly in the USA. It is mainly used in Cybersecurity and has gained a reputation for the level of security performance it provides. Many government agencies use it, and credit and insurance companies have adopted it.
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Figure 3. NIST CSF framework flow[7].
NIST CSF nature is to focus on information and its security at high level requirements, and this is applicable to develop information security its program and polices[8]. This framework is being constantly developed and assessed to make sure that it meets all the security requirements.
[bookmark: _Toc187284247]COBIT:
Control Objectives for Information and Related Technologies (COBIT) is a framework created by ISACA for governance and managing an organization's IT environment, including security risk management and compliance. Since its invention, many organizations across the globe have implemented COBIT[9]. 
COBIT provides a structured methodology to the organizations where it can align all its IT functions and business operations and ensure data security is maintained with compliance and controlling the risk. The main advantage of COBIT is it can integrate business and IT very well, and always ensures that it always meets standards of data privacy and compliance such as GDPR and HIPAA. 
For an organization like Nature Garden which completely relies on networks and cloud services, COBIT can be useful for establishing and maintaining accountability as it clearly defines roles and responsibilities very well.

	Type of Framework
	Organization
	Focus

	ISO/IEC 2700
	International Organization for Standardization (ISO) and International Electrotechnical Commission
	It provides requirements for establishing, implementing, maintaining, and continually improving an organization's ISMS. 

	NIST CSF
	National Institute of Standards and Technology
	It is a Cybersecurity framework mainly used in the USA by both the government and private sectors.

	COBIT
	Information Systems Audit and Control Association (ISACA)
	It is mainly used for IT governance and management; main focus is to align IT with Business objectives





[bookmark: _Toc187284248]Designing an approach to meet Nature Garden’s requirements:
Considering all the research made on data security, governance, and compliance, a relevant approach for Nature Garden is using combinations of the ISO/IEC 27001 and COBIT frameworks. Because these frameworks have their own benefits, this section gives a detailed evaluation of the application of each framework and its justification. When these both frameworks are adopted simultaneously will make organizations less complex to understand, analyze and assess[10].
[bookmark: _Toc187284249]Usage of ISO/IEC 27001:
· For establishing Information security management and system controls
· It ensures that valuables like data, intellectual property is protected 
· Emphasizes risk assessment, treatment and implementation of security measures and compliance
[bookmark: _Toc187284250]Usage of COBIT:
· It focuses on aligning IT with business objectives, IT governance
· Ensures effective management of IT resources
· It defines roles and responsibilities, sets policies and procedures, regularly monitors performance and make sure it achieves compliance
· Continuous improvements and optimization of IT procedures.
[bookmark: _Toc187284251]Advantages of combining both the frameworks:
· Security issues are addressed and made sure that highest level of data security and protection of the intellectual properties
· Alignment of IT governance with business for optimum performance
· Compliance standards are met and made sure it is maintained all the time
Using a single framework might not always address all the problems in an organization, as they relate to the organization’s staff, clients' personal data, and the company’s confidential data. So, it is always an efficient approach to use multiple frameworks, as it can eliminate major issues.
[bookmark: _Toc187284252]Maintenance:
Maintaining Balanced growth by:
· Implementing measures to secure employee’s data, client’s data and organization’s confidential data
· Setting up Access controls by regularly checking the logs
· Maintaining security incident management, by setting up incident response plan
· Regular password replacements need to be done by both organization and its employees to protect against password or data breaches
· Aligning IT practices with business requirements by focusing on managing personal device usage
· Frequently monitoring performance metrics, conducting regular audits and ensure compliance with regulations and standards
· Setting up strong authentications, so that there are no unauthorized third-party device logins. 
· Training staff regarding data security and governance
· Creating awareness among the clients regarding the fraudulent activities
· Regularly review and assess the value of security controls and governance practices
· Organizations regularly need to maintain activity log to check the logins of the staff in their systems
· Analyze and identify areas for improvement and make continuous improvements
[bookmark: _Toc187284253]Explanation of Security Properties:
[bookmark: _Toc187284254]Compliance:
Compliance means adherence to laws, regulations, standards, and ethical guidelines that is related to information security. Maintaining Compliance will help organizations to avoid legal issues and will help to maintain trust in the clients and the stakeholders and it can protect sensitive information.
[bookmark: _Toc187284255]Governance and strategic planning for security:
Governance encompasses setting up rules and regulations for the organisation to follow. Objectives and policies are setup to achieve security goals. Effective governance ensures that security efforts are in line with the objectives that are setup in an organisation which promotes healthy accountability and decision-making.
[bookmark: _Toc187284256]Security Policies:
Security policies are set of guidelines and rules that explain how security measures should be implemented and followed with in an organization. These policies provide a framework for constant security practices, defining roles and responsibilities of the employees.
[bookmark: _Toc187284257]Risk Management:
This involves identifying, accessing, the potential risks to the company and applying preventing measures to it. It helps to minimize the impact of the threat to the organisation, protects data and saves time. 
[bookmark: _Toc187284258]Security Management Models and Practices:
Security management refers to the framework and methodologies that are suitable for the organisation’s data security. In this case ISO/IES 27001 and COBIT frameworks were implemented for the Nature Gardens data security. This adaptation enhances efficiency in performance and ensures consistency.
[bookmark: _Toc187284259]Contingency:
Contingency planning for Nature Garden Organization should include strategies and methods to respond, react and recover from various incidents, attacks or data breaches.
Few of the measures that Nature Garden should consider are:
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Figure 4. Contingency Measures.
· Having a regular data backup of important information and recovery methods to ensure that important data can be restored in case of data loss
· Creating a business continuity plan to ensure that operations of the organizations are maintained during any disruption, this can be achieved by arranging alternative working environments and backups
· Maintaining an incident response plan by developing a detailed plan that explains roles and responsibilities to be followed in any event
· Conducting regular training sessions and awareness programs for all the staff in the organization and educating them about the best security practices and ask employees to report if there are any abnormal incidents promptly
· If possible, conduct test sessions to test the effectiveness of the contingency plan and explain to staff their roles and responsibilities during security incidents.
· Using this training session and taking feedback from the sessions to improve and regularly updating the security standards

[bookmark: _Toc187284260]Risk mitigation:
Risk mitigation is a strategy for Nature Garden organization that can help identify, assess, and address potential risks to minimize their impact on the business. 
Here are some key risk mitigation measures that Nature Garden can consider implementing:
[image: ]
Figure 5. Risk mitigation strategies

· Risk assessment and management will be conducted by the organization by performing regular risk assessments to identify and prioritize potential threats
· Strong security controls will be deployed, aligning with industry standards such as ISO/IEC 27001 and COBIT, to ensure effective mitigation of identified risks. The organization will implement access controls, encryption, network security measures, intrusion detection systems, and other strategies to safeguard data and systems
· Incident response plan will be developed and maintained, detailing procedures for detecting, responding to, and recovering from security incidents. A dedicated incident response team will be established, clear escalation procedures will be defined, and regular drills will be conducted to ensure the plan's effectiveness
· Data Backup and Recovery of critical information and systems should be backed up regularly to guarantee data integrity in the event of data loss due to any attacks
· Employee training and awareness needs to be created to cover data protection, security of devices and incident reporting
· Physical Security measures need to be taken to maintain security controls which includes access control systems like cameras for surveillance and visitor logs monitoring to protect assets, such as server rooms from unauthorized access 
[bookmark: _Toc187284261]Suggestions and recommendations:
Nature Garden can strengthen its security measures by developing a comprehensive information security policy aligned with ISO/IEC 27001 standards. Implementing strict access controls, multi-factor authentication, and a Mobile Device Management solution will fortify network security. Encrypting data in transit, securing wireless networks, and conducting regular security assessments will further enhance protection. Prioritizing intellectual property protection with data loss prevention solutions and employee education is crucial.
Establishing a governance framework based on COBIT principles and conducting risk assessments, compliance audits, and incident response planning will ensure a secure and compliant environment. Developing a detailed incident response plan, regular training, and drills for employees to recognize and report security threats promptly are essential. Continuous improvement through policy reviews, security assessments, and monitoring performance metrics will enhance Nature Garden's security posture.

[bookmark: _Toc187284262]Conclusion:
In conclusion, Nature Garden can significantly enhance its security by implementing a robust information security policy aligned with ISO/IEC 27001 standards. By prioritizing access controls, encryption, IP protection, and network security measures, Nature Garden can fortify its defense against potential threats. Additionally, establishing a governance framework based on COBIT principles, conducting regular risk assessments, and developing a comprehensive incident response plan will ensure preparedness for security incidents. Through continuous employee training, policy reviews, and security assessments, Nature Garden can proactively strengthen its security practices and effectively safeguard its data, operations, and intellectual property in today's evolving cybersecurity landscape.
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