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[bookmark: _Toc237258979]Abstract
The rapid development of cloud computing, Internet of things (IoT), and artificial intelligence (AI) technologies has enhanced the efficiency levels of companies but at the same time resulted in an increase in cybersecurity threats. AeroLink Logistics (ALL) is a multinational logistics company that makes use of cloud computing services, IoT devices, and outsourced IT. However, ALL has been experiencing the issues of data breaches, poor governance, and lack of compliance with the regulatory requirements. In this report, the existing security frameworks, namely, NIST CSF 2.0, ISO/IEC 27001:2022, COBIT 2019, and ITIL 4 will be evaluated in order to determine their suitability to address the problems of ALL. As a result of the literature review and the analysis of the case, a security, governance, and compliance framework is proposed. The framework includes the aspects of governance, risk management, cloud security, access management, vendor management, incident response, and business continuity.
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[bookmark: _Toc237258980]1 Introduction 
Adoption of cloud computing, IoT, AI, and IT outsourcing technologies has made the business more efficient and effective as well as helped businesses take good decisions. However, with the adoption of all these technologies, the risks associated with cybersecurity have increased including data breach, unauthorized access, third-party risks, and compliance risks. With the interconnectivity of organizations because of technological advancements, it is important that organizations also adopt data security and compliance programs.
AeroLink Logistics (ALL), a multinational organization engaged in logistics and supply chain management, is facing the above-discussed challenge as a result of the adoption of cloud computing, IoT, AI, and IT outsourcing technologies. Even though ALL has adopted all the above-discussed technologies, there have been security incidents related to customers’ shipments and PII data. In addition, lack of security and compliance programs has increased risks for ALL.
The objective of this research paper is the analysis of internationally accepted frameworks of security including NIST Cybersecurity Framework (CSF) 2.0, ISO/IEC 27001:2022, COBIT 2019, and ITIL 4 with the goal of identifying their strengths and relevance to the current case study. On the basis of the analysis of the four mentioned frameworks of security, the integrated framework of security and governance for data security, governance, and compliance will be suggested in order to enhance governance, risk management, compliance, and digital transformation securely [1], [9], [10], [11].
[bookmark: _Toc237258981]2. Literature Review
The growing popularity of cloud computing, Internet of Things (IoT), artificial intelligence (AI) and IT services outsourcing contributes to the growing complexity of cyber security risk management. The current situation calls for the development of a framework which will not only be able to protect the company’s information assets, but also to foster governance and compliance. Frameworks which have been proposed so far include such initiatives as NIST CSF 2.0, ISO/IEC 27001:2022, COBIT 2019 and ITIL 4. According to some latest research findings, none of the mentioned frameworks is able to meet all the requirements of organisations in terms of security, governance and compliance.

[bookmark: _Toc237258982]2.1 Cybersecurity Governance
However, it should be mentioned that cybersecurity governance is a field of strategic leadership aimed at aligning information security with the organization goals and providing accountability, risk management, and compliance. As the latest research shows, many organizations focus their attention solely on the technical aspects of cybersecurity and neglect governance and organizational culture, which results in the ineffective implementation of the cybersecurity program. According to Handri et al., in order to ensure the effective utilization of the cybersecurity governance framework, such factors as governance, risk management, incident management, security technology, and organizational culture should be taken into account. Nevertheless, it is also important to take care of the technical and human sides of cybersecurity.

The same approach may be used when adapting and revising the cybersecurity governance framework. It is absolutely crucial because it will enable one to deal with new threats and technologies and make proactive decisions [6].

[bookmark: _Toc237258983]2.2 NIST Cybersecurity Framework (CSF) 2.0
CSF 2.0 by NIST Cybersecurity Framework provides an adaptable and risk-based approach in managing cyber risks in organizations varying in sizes and industries. The framework is organized in six core functions: Govern, Identify, Protect, Detect, Respond, and Recover. The addition of the Govern function in CSF 2.0 helps to improve corporate oversight as a result of the integration of cybersecurity governance, enterprise risk management, and strategic decision making process. NIST CSF differs from prescriptive standards, as it focuses on the outcome of cybersecurity, and allows organizations to choose their controls according to their requirements [1].
It is highly recommended for using in such organizations as AeroLink Logistics because it can be used in cloud environment, supply chain risk management, and cybersecurity continuous improvement. However, NIST CSF cannot provide a framework for developing ISMS. Therefore, it is advantageous to combine it with other frameworks [1].
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Figure 1: NIST Cybersecurity Framework (CSF) 2.0 Operational Lifecycle

[bookmark: _Toc237258984]2.3 ISO/IEC 27001:2022
ISO/IEC 27001:2022 is an internationally recognized standard for the management and maintenance of an Information Security Management System (ISMS). The standard uses a risk-based approach whereby the organization is able to address information security risks using policies, procedures, and security controls. Continuous improvement and continuous monitoring are two other characteristics of the standard since the security controls will remain effective despite changes in risk. Some scholars have stated that the adoption of ISO/IEC 27001 creates regulatory compliance through governance structures and security roles [9].
Even though the ISO/IEC 27001 provides a comprehensive security management guideline, some scholars have stated that governance frameworks, together with ISO/IEC 27001, are needed by organizations [2], [8].
[bookmark: _Toc237258985]2.4 COBIT 2019
 Enterprise IT governance is considered by COBIT 2019 in conjunction with information technology and its alignment with business objectives. The focus of COBIT 2019 is on governance, performance management, stakeholders' value, and risk optimization. It allows for establishing appropriate responsibility and decision-making within an organization. Contemporary research has shown that COBIT is capable of promoting governance maturity in organizations due to increased control, audit, and alignment [10].Figure 2: Mapping Security Frameworks to AeroLink Logistics Security Challenges
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While ISO/IEC 27001 focuses on security controls in the context of the management process, COBIT offers more generic recommendations concerning the governance framework [8]. Nevertheless, its realization cannot occur without being integrated with security frameworks [8].
[bookmark: _Toc237258986]2.5 GDPR and Regulatory Compliance
The Data Protection General Regulation (GDPR) defines rules concerning data protection and corporate accountability. According to some recent researches, some problems arise in the process of GDPR implementation. Those include organizational change, governance issues, implementation challenges, and coordination of information governance [5], [12]. Implementation of GDPR would be more effective if it was integrated into enterprise architecture governance.
[bookmark: _Toc237258987]2.6 Critical Comparison of Frameworks
All of the frameworks mentioned above consider various aspects regarding cybersecurity. The NIST CSF 2.0 framework guarantees proper cybersecurity and effective risk management, the ISO/IEC 27001 provides the opportunity to develop an excellent ISMS, the COBIT 2019 framework is useful for organizational governance, and finally the GDPR framework ensures regulatory compliance for personal data. Every framework has its advantages, but according to recent research, modern organizations achieve better results by using several frameworks at once [2], [3], [8].


Table 1: Comparative Analysis of Security Frameworks for AeroLink Logistics
	Risk
	Likelihood
	Impact
	Risk Level
	Recommended Control

	Cloud Misconfiguration
	High
	High
	Critical
	NIST CSF + ISO 27001

	IoT Device Compromise
	High
	High
	Critical
	NIST CSF + Network Segmentation

	Customer PII Breach
	Medium
	Very High
	Critical
	GDPR + ISO 27001

	Third-Party Vendor Attack
	High
	High
	Critical
	COBIT + Vendor Risk Management

	Remote Access Attack
	High
	High
	Critical
	Zero Trust + MFA

	AI Model Misuse
	Medium
	Medium
	Moderate
	AI Governance + ISO 42001

	Ransomware
	Medium
	Very High
	High
	Backup Strategy + Incident Response



[bookmark: _Toc237258988]3. Proposed Integrated Data Security, Governance, and Compliance Framework
In light of the literature review and security problems emerging in the organisation in the case study of AeroLink Logistics, the following strategy for developing the Integrated Data Security, Governance and Compliance Framework is proposed. The integrated framework is developed using the best elements of the other frameworks, specifically, NIST CSF 2.0, ISO/IEC 27001:2022, COBIT 2019, ITIL 4 and GDPR. The suggested framework will help the company address the problems associated with cloud computing, Internet-of-Things-enabled logistics, artificial intelligence analytics, outsourcing and telecommuting within the company.
Even though the adoption of a single framework might not be enough, the suggested framework will help the company develop strategic governance and information security management as well as enhance cybersecurity operations and ensure compliance with regulations. The framework will be useful in risk assessment and improving the organization to safeguard it against any potential cyber security issues. As recent studies show, the use of several frameworks will cover more issues compared to using one framework. [2], [3], [8].
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Figure 3: Proposed AeroLink Logistics' Integrated Data Security, Governance, and Compliance Framework

[bookmark: _Toc237258989]3.1 Framework Components
The given framework consists of five complementary layers:
· Governance Layer (COBIT 2019)
The COBIT 2019 framework creates the governance structure which aligns cybersecurity goals with the organization’s objectives. It identifies organizational duties, aids executive decision-making, and creates accountability for risk management and security performance. In this way, cybersecurity is integrated into enterprise governance and not just limited to information technology [10].
· Security Management Layer (ISO/IEC 27001:2022)
The ISO/IEC 27001 offers an Information Security Management System (ISMS) which may be used for managing security risks in a systematic way. It has security policies, processes, and controls which may be used for protecting the organization’s information assets. [9]. 
· Operational Cybersecurity Layer (NIST CSF 2.0)
These functions are Governing, Identifying, Protecting, Detecting, Responding, and Recovering. These functions would assist the AeroLink Logistics in identifying any possible cyber security threats, protecting themselves from such threats, detecting the threat, responding to the threat, and recovering from such security threats. [1]. 
· Service Management Layer (ITIL 4)
This would include activities like incident management, change management, service continuity, and continual service improvement in ITIL 4, which guarantees that cybersecurity is an integral part of the activities of IT services [11].
· Compliance Layer (GDPR)
GDPR provides the legal basis for safeguarding personally identifiable information (PII). The inclusion of GDPR in the framework facilitates legal data processing, accountability, and privacy protection while minimizing regulatory risks related to customer data [12]. 
[bookmark: _Toc237258990]3.2 Expected Benefits
Advantages of adopting the above framework are as follows in case of AeroLink Logistics:
· Effective management and governance of cyber security.
· Better protection of information related to customers and operations.
· Conformity with international standards of security.
· Management of security threats in clouds and third parties.
· Improved incident and continuity management.
· Continuous assessment of cyber security. 
The above framework acts as a reliable framework for security, governance and conformity regarding digital transformation and deficiencies in the case of AeroLink Logistics.

Table 2: Risk Assessment Matrix for AeroLink Logistics
	Framework
	Primary Focus
	Strengths
	Limitations
	Relevance to AeroLink Logistics

	NIST CSF 2.0
	Cybersecurity risk management
	Flexible, risk-based, supports cloud, supply chain and incident response
	Does not provide a complete ISMS
	Protects cloud infrastructure, IoT devices and improves incident response.

	ISO/IEC 27001:2022
	Information Security Management System (ISMS)
	Comprehensive security controls, continuous improvement, certification
	Limited enterprise governance guidance
	Establishes security policies, risk assessment and information security management.

	COBIT 2019
	Enterprise IT Governance
	Strategic alignment, governance, accountability and performance management
	Less technical than security frameworks
	Supports executive governance, decision-making and risk management.

	ITIL 4
	IT Service Management
	Incident, change and service management
	Limited cybersecurity guidance
	Improves service continuity and operational processes.

	GDPR
	Data Protection & Privacy
	Protects personal data and regulatory compliance
	Focuses mainly on privacy
	Ensures compliance for customer PII and accountability.




[bookmark: _Toc237258991]3.3 Security Guidelines and Practices
A policy and procedure set must be established to ensure security controls implementation consistently at AeroLink Logistics. Amongst other policies, the following security policies should be developed: the enterprise Information Security Policy; access control policy; password policy; data classification policy; acceptable use policy; incident response policy; remote working policy; cloud security policy; and vendor management policy. It is crucial to ensure that the security policies are ISO/IEC 27001:2022 compliant and updated regularly based on organizational risks, legal requirements, and technological changes. In addition, standard operating procedures will be developed to inform employees about incident reporting, handling of sensitive data, and cybersecurity incidents [9].
[bookmark: _Toc237258992]3.4 Protection Mechanisms and Access Controls
To safeguard the organization’s assets and customer data, it would be necessary to have multiple layers of security controls using the concepts of defense-in-depth and Zero Trust Architecture at AeroLink Logistics. It would be recommended to implement Multi-Factor Authentication (MFA) for all remote users and Role-Based Access Control (RBAC) for ensuring that only those systems and data which are necessary for the job performed by the employees can be accessed. Encryption of data both in-use and in transit, for customer shipment information, as well as personally identifiable information (PII), needs to be considered. Network segmentation of critical cloud services, IoT devices, and AI platforms need to be implemented for limiting the lateral movements during a cyber-attack. Some of the measures that can be implemented include security monitoring, EDR, vulnerability assessment, and SIEM. The above mentioned security measures would fit under the operation security function of NIST CSF 2.0 and also cater to the risk-based controls required by ISO/IEC 27001 [1], [9].

[bookmark: _Toc237258993]3.5 Vendor Management and Service Level Agreements (SLAs)
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Figure 4: Vendor Risk Management Lifecycle for Outsourced Cloud Services

Considering the fact that 88% of AeroLink Logistics’ IT infrastructure is outsourced via IaaS and SaaS providers, the third-party governance is among the main aspects in the suggested solution. Vendor’s management will begin with risk assessment during the choice of the provider and will continue with the security audits and vendor performance monitoring. Particularly, such aspects as the security responsibilities, availability, reporting period for the incidents, data ownership, criteria of data encryption, data backup responsibilities and compliance have to be described in the SLA. The vendors have to perform the security audits independently and comply with the international ISO/IEC 27001 standard [9,10]. 
[bookmark: _Toc237258994]3.6 Contingency and Business Continuity Planning
The business continuity planning process will guarantee that the logistics operations would continue their functioning regardless of the potential attacks, failures and natural disasters that might take place. It should be noted that in order to address the issue, the proposed approach will be the creation of the Business Continuity Plan (BCP) and Disaster Recovery Plan (DRP) that will cover all the information about priorities, communications, recovery and objectives. The offline and online backups and regular testing of disaster recovery procedures need to be carried out in order to determine the efficiency of recovery process. It is important to define the responsibilities of the incident response team in order to control the processes of containment, eradication and recovery. [1], [11].
[bookmark: _Toc237258995][bookmark: _GoBack]4. Critical Discussion
However, the fast changes in the field of digitalization have led to the change in the organizational model as well as increase in the risk of cyber security issues. With the advancement in the technology like cloud computing, AI, IoT, and remote working technologies there have been new risks which cannot be dealt with traditional organizational methods and cybersecurity models. Hence, it becomes necessary for the organizations to constantly evaluate their security models as well as their regulatory procedures to counter the upcoming security risks.
Organizations have moved beyond their traditional organizational model for IT services because of the advances in cloud computing. In the case study of AeroLink Logistics, the organization is using cloud computing to provide its IT services [1], [10].
The same goes for new problems related to governance that appeared in connection with AI technologies – decision automation, data privacy, model integrity and regulatory compliance. Recent research suggests that the existing cybersecurity framework should be constantly improved in order to handle AI-related risks and integrate the new technologies safely [2], [8]. The necessity of employing such governance frameworks that evolve along with the evolution of technologies rather than employing purely security measures can be seen in that fact.
The use of IoT devices enlarges the organization's attack surface further, as there are thousands of connected endpoints that need to be continuously monitored and configured. In addition, GDPR and other regulations continue to evolve in their efforts to tackle privacy concerns. Therefore, organizations need to constantly review their data governance and management practices. Compliance with GDPR is not only a technical issue but also a matter of good governance [5], [12].
Aside from the compliance issues, the firms should take into account the ethical dimension of data security and technologies. The ethical concerns here involve the application of artificial intelligence in decision making, a tremendous amount of data collected and continuously monitored by firms, along with their employees and customers. In other words, in this case a firm should embed the ethical concerns within its governance framework in relation to collecting and using data, employing artificial intelligence and cybersecurity without violating individuals' rights and protecting the firm itself at the same time.
As a consequence, organizations require a governance framework that will enable them to perform risk assessment, compliance assessment, training of employees and policies reviews on a regular basis. In this way, firms like AeroLink Logistics will be able to overcome cybersecurity challenges successfully [1], [6], [10].
[bookmark: _Toc237258996]5. Conclusion
The significance of information security is rising with the use of cloud computing, IoT, artificial intelligence systems, and outsourced IT services. The AeroLink Logistics case study demonstrates that ineffective governance, cybersecurity operations, risk management, and compliance create vulnerability of organisations to cyber threats [1], [9], [10].
Five information security frameworks were examined in this report: NIST CSF 2.0, ISO/IEC 27001:2022, COBIT 2019, ITIL 4, and GDPR. The purpose of the analysis was to find out whether there are any frameworks which would be able to overcome the security problems of AeroLink Logistics. It was revealed that each framework possesses some significant features; nevertheless, no framework can cover all aspects of governance, cybersecurity operations, information security management, and cloud computing environments [1], [2], [9], [10], [11], [12].
From the aforementioned results, an "Integrated Data Security, Governance & Compliance Framework" has been proposed. Based on the strengths of various world-renowned frameworks, the proposed framework is designed to assist in improving governance, increasing information security, ensuring compliance, and risk management on an ongoing basis. The framework deals with issues such as cloud security, AI governance, vendor risk management, incident response, and business continuity; therefore, it will be relevant for the activities of AeroLink Logistics [1], [2], [8], [9], [10].
Continuous improvement will be necessary to ensure proper cybersecurity. Companies that continually improve governance, security, and compliance will be better prepared for emerging technologies and risks [1], [6], [9], [10].
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