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Abstract: Cloud computing environments are highly dynamic and internet-accessible, which makes traditional perimeter-based 

security approaches insufficient for protecting cloud resources. In such environments, Identity and Access Management (IAM) plays a 

critical role by controlling access based on verified identities rather than network boundaries. This paper presents a conceptual analysis 

of IAM as the core security control in cloud environments. The study examines fundamental IAM concepts, including authentication, 

authorization, roles, permissions, and the principle of least privilege, and explains their significance in mitigating cloud security risks. 

In addition, the relationship between IAM and modern security models such as Zero Trust is discussed to highlight identity-first security 

approaches. Security risks associated with misconfigured IAM controls, including unauthorised access, data exposure, and privilege 

escalation, are analysed using real-world cloud security incidents. The paper further outlines recommended IAM best practices to 

reduce security risks and improve access governance in cloud infrastructures. The findings emphasise that effective IAM 

implementation is essential for strengthening cloud security posture and minimising identity-based threats. 
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1. Introduction 
 

Cloud computing has become the foundation of modern 

information technology by providing scalable, on-demand 

access to computing resources over the internet. 

Organisations increasingly rely on cloud platforms to host 

applications, store sensitive data, and deliver critical 

services. However, the shared and internet-accessible nature 

of cloud environments introduces significant security 

challenges that differ from those of traditional on-premises 

infrastructures. Conventional security mechanisms, which 

primarily focus on protecting network perimeters, are no 

longer sufficient in cloud-based systems where resources are 

accessed beyond geographical and network boundaries. 

 

In cloud environments, identity has emerged as the primary 

security control for governing access to resources. Identity 

and Access Management (IAM) enables organisations to 

authenticate users and services, authorise actions, and 

enforce access policies across cloud infrastructures. Instead 

of relying on physical or network-level controls, cloud 

security depends on the accurate verification of identities 

and the precise management of permissions. As a result, 

improperly implemented IAM controls have become one of 

the leading causes of cloud security incidents, including 

unauthorised access, data breaches, and service disruptions. 

 

The increasing complexity of cloud infrastructures further 

amplifies IAM-related risks. A single identity in the cloud 

may possess access to multiple services, applications, and 

data stores. If such an identity is compromised, attackers can 

exploit excessive or misconfigured permissions to escalate 

privileges and impact multiple resources. This highlights the 

importance of adopting strong identity-centric security 

mechanisms that limit access, reduce attack surfaces, and 

continuously monitor user activity. 

 

This paper focuses on analysing IAM as the core security 

control in cloud environments. It examines fundamental 

IAM concepts and their role in addressing identity-based 

threats, while also exploring the integration of IAM with 

modern security models such as Zero Trust. By evaluating 

security risks associated with weak IAM implementations 

and discussing recommended best practices, this study 

emphasises the necessity of identity-first security approaches 

for strengthening cloud security and ensuring controlled 

access to cloud resources. 

 

2. Related Work 
 

Cloud security has been extensively studied due to the 

increasing adoption of cloud computing across industries. 

Several research works and security frameworks emphasise 

that traditional perimeter-based security models are 

insufficient in cloud environments where resources are 

accessed over the internet. As a result, identity-centric 

security mechanisms have gained significant attention as a 

primary method for controlling access to cloud resources. 

 

Previous studies highlight Identity and Access Management 

(IAM) as a fundamental component of cloud security 

architectures. Industry-standard security frameworks, such 

as those proposed by the National Institute of Standards and 

Technology (NIST) and the Cloud Security Alliance (CSA), 

identify identity governance, authentication mechanisms, 

and access control policies as critical controls for securing 

cloud environments. These frameworks emphasise the 

importance of enforcing strong authentication, role-based 

access control, and continuous monitoring to mitigate 

identity-based threats. 

 

Research literature and public incident analyses indicate that 

misconfigured IAM controls are among the most common 

causes of cloud security breaches. Several documented cloud 

incidents demonstrate that attackers often exploit weak 

authentication mechanisms, excessive permissions, or 

improperly configured access roles to gain unauthorised 

access to sensitive cloud resources. These studies reveal that 

once an identity is compromised, attackers can bypass 

network-level defences and directly interact with cloud 
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services, leading to data exposure and operational 

disruption. 

 

More recent research has explored the integration of IAM 

with modern security models such as Zero Trust. In this 

approach, access decisions are continuously evaluated based 

on identity, context, and permissions rather than implicit 

trust. Existing studies suggest that IAM serves as the 

foundation for implementing Zero Trust principles in cloud 

environments by enabling granular access control, least 

privilege enforcement, and continuous verification of 

identities. 

 

Although prior work addresses IAM and cloud security, 

there is a need for studies linking IAM fundamentals, 

security risks, and best practices. This paper analyses IAM 

as a core cloud security control for risk mitigation and 

access governance. 

 

3. Methodology   
 

Identity and Access Management (IAM) plays a crucial role 

in securing cloud environments where traditional perimeter-

based security mechanisms are no longer sufficient. Due to 

the internet-accessible and shared nature of cloud 

infrastructures, controlling access based on identity becomes 

a fundamental requirement. The methodology adopted in 

this study focuses on analyzing identity-centric security 

mechanisms and their effectiveness in mitigating cloud 

security risks. 

 

 
Figure 1:  It illustrates the transition from traditional perimeter-based security to identity-centric security in cloud 

environments 

 

The methodology followed in this study is structured to 

address common IAM-related security challenges in cloud 

environments, as outlined below: 

a) Cloud environments host multiple users, services, and 

applications accessing shared resources. Verifying the 

identity of each entity before granting access is a major 

challenge. This study adopts authentication mechanisms 

such as credential-based and multi-factor authentication 

to ensure that only legitimate identities gain access to 

cloud resources. 

b) Authorisation and access control are critical due to the 

risk of excessive permissions assigned to users or 

services. Role-based access control (RBAC) is analysed 

as a methodology to manage permissions efficiently and 

to restrict access based on predefined roles rather than 

individual identities. 

c) Privilege escalation and unauthorised access are 

common security issues caused by weak IAM 

configurations. The principle of least privilege is 

applied in this methodology to ensure that identities are 

granted only the minimum permissions required to 

perform their tasks, thereby reducing the attack surface. 

d) Traditional security models rely on implicit trust once 

access is granted. To overcome this limitation, the 

methodology incorporates the Zero Trust security 

model, where access requests are continuously 

evaluated based on identity and permissions rather than 

network location. 

e) Lack of visibility into access activities can delay 

incident detection and response. The methodology 

includes continuous logging and monitoring of IAM 

activities to improve visibility, support auditing, and 

enable timely identification of suspicious behaviour. 
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Figure 2: It presents the conceptual framework of the IAM-based security methodology adopted in this study. 

 

By adopting this methodology, the study aims to 

demonstrate how an identity-driven security approach can 

effectively address access control challenges, reduce 

security risks, and strengthen the overall security posture of 

cloud environments. 

 

4. Proposed Method 
 

 
Figure 3: Proposed IAM-Centric Cloud Security 

Architecture 

 

Based on the identity-centric methodology discussed earlier, 

this study proposes a comprehensive Identity and Access 

Management (IAM)–driven security method for cloud 

environments. The proposed method is designed to address 

the limitations of traditional perimeter-based security by 

enforcing identity as the primary control layer for accessing 

cloud resources. This approach ensures secure, scalable, and 

auditable access management in dynamic cloud 

infrastructures. 

 

 
Figure 4:  Identity and Access Management (IAM) Core 

Security Components 

The proposed method is structured as a multi-stage identity-

based access control process, described as follows: 

 

a) Centralised Identity Lifecycle Management: All 

entities interacting with the cloud environment, 

including end users, administrators, applications, and 

services, are registered and managed as unique 

identities within a centralised IAM system. The 

lifecycle of each identity- creation, modification, 

suspension, and deletion- is strictly controlled to 

prevent unauthorised or orphaned accounts that could 

introduce security risks. 
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Figure 5: The major functional components of the proposed 

IAM system. 

 

b) Enhanced Authentication Mechanisms: 

Authentication serves as the first security checkpoint in 

the proposed method. Strong authentication 

mechanisms are enforced to validate the legitimacy of 

identities before access is granted. Multi-factor 

authentication is incorporated to strengthen security by 

requiring multiple verification factors, thereby reducing 

the likelihood of unauthorized access resulting from 

compromised credentials. 

c) Policy-Based Role Assignment: Once authenticated, 

identities are assigned roles based on organisational 

policies and functional responsibilities. The proposed 

method utilizes role-based access control to associate 

permissions with roles rather than individual identities. 

This improves scalability, reduces administrative 

overhead, and minimizes configuration errors that 

commonly occur in complex cloud environments. 

 

 
Figure 6: It depicts the IAM-based access flow used to 

enforce role-based authorisation and policy evaluation. 

 

d) Least Privilege and Permission Optimisation: The 

proposed method strictly enforces the principle of least 

privilege by granting identities only the permissions 

necessary to perform assigned tasks. Permission 

optimisation techniques are applied to prevent excessive 

access rights and privilege escalation. Regular access 

reviews are recommended to ensure that permissions 

remain aligned with current operational requirements. 

e) Zero Trust Access Evaluation: To eliminate implicit 

trust, the proposed method integrates IAM with the Zero 

Trust security model. In this approach, no identity is 

trusted by default, and every access request is 

continuously evaluated based on identity attributes, role 

assignments, and access policies. This ensures 

consistent access validation regardless of the user’s 

network location or access context. 

 

 
Figure 7: The access decision workflow implemented in the 

proposed method 

 

f) Continuous Logging and Monitoring: All 

authentication and authorisation activities are logged 

centrally to provide complete visibility into identity 

behaviour. Continuous monitoring of access patterns 

enables early detection of anomalous or suspicious 

activities, supporting proactive incident response and 

threat mitigation.  

 
Figure 8: It shows the layered security enforcement enabled 

by IAM across cloud resources 

 

g) Audit and Compliance Support: The proposed 

method supports security auditing and regulatory 

compliance by maintaining detailed access logs and 

enforcing standardised access policies. These audit trails 

facilitate compliance with industry security standards 

and assist in forensic investigations when security 

incidents occur. 
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By implementing this expanded IAM-driven proposed 

method, cloud environments can achieve stronger access 

control, reduced identity-based threats, improved operational 

governance, and enhanced overall security posture. 

 

5. Result and Analysis 

 

 

 
Figure 9:  It highlights the conceptual security improvements achieved through the proposed IAM-centric approach 

 

The proposed IAM-centric security method demonstrates a 

comprehensive improvement in access control and security 

governance within cloud environments. By prioritising 

identity as the primary control mechanism, the approach 

effectively addresses the limitations of traditional perimeter-

based security models, which are insufficient in highly 

dynamic and distributed cloud infrastructures. 

 

One of the key results of the proposed method is enhanced 

protection against unauthorised access. Strong authentication 

mechanisms, combined with role-based authorisation, ensure 

that access to cloud resources is strictly limited to verified 

identities. This significantly reduces the risk associated with 

compromised credentials, misconfigured access policies, and 

unauthorised privilege usage, which are common causes of 

cloud security breaches. 

 

The enforcement of the principle of least privilege plays a 

critical role in minimising the impact of identity 

compromise. By restricting permissions to essential 

operational requirements, the proposed method limits lateral 

movement and prevents attackers from gaining broad access 

to cloud resources. Compared to conventional access control 

approaches that rely on static or overly permissive policies, 

this method provides a more controlled and secure access 

environment. 

 

 
Figure 10: A comparative analysis between traditional and 

IAM-driven security 

 

Integration of the Zero Trust security model further 

strengthens the access validation process. Continuous 

evaluation of access requests ensures that trust is never 

implicitly granted, even after successful authentication. This 

approach improves resilience against insider threats and 

persistent attacks by continuously validating identity and 

authorisation conditions throughout the access lifecycle. 

 

The proposed method also improves visibility and 

accountability across cloud environments. Centralised 

logging and monitoring of IAM activities provide detailed 

insights into access patterns and identity behaviour. This 

enhanced visibility enables timely detection of anomalous 

activities, supports effective incident response, and 

strengthens forensic analysis capabilities. 

 

From an operational perspective, the use of role-based 

access control enhances scalability and administrative 

efficiency. Managing permissions through roles simplifies 

access governance in large and growing cloud environments. 

This reduces administrative errors, improves policy 

Paper ID: SR26129224021 DOI: https://dx.doi.org/10.21275/SR26129224021 1751 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2024: 7.101 

Volume 15 Issue 1, January 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

consistency, and supports secure expansion of cloud 

services. 

 

Overall, the results indicate that adopting an identity-driven 

security approach significantly improves the security posture 

of cloud environments. The proposed IAM-centric method 

not only mitigates identity-based threats but also enhances 

governance, scalability, and compliance readiness, making it 

a robust and practical solution for modern cloud security 

challenges. 

 

6. Conclusion  
 

Cloud computing has transformed the way organisations 

store, process, and manage data, but it has also introduced 

significant security challenges due to its distributed and 

internet-accessible nature. Traditional perimeter-based 

security mechanisms are no longer sufficient to protect cloud 

resources, making identity-centric security approaches 

essential. 

 

This study highlighted the importance of Identity and Access 

Management (IAM) as a core security control in cloud 

environments. By analysing identity-based authentication, 

authorisation, role-based access control, least privilege 

enforcement, and Zero Trust integration, the study 

demonstrated how IAM can effectively mitigate access-

related security risks. The proposed IAM-centric method 

provides a structured and scalable approach to managing 

identities and controlling access to cloud resources. 

 

The results and discussion indicate that adopting an identity-

driven security model improves access accuracy, reduces 

unauthorised access, enhances visibility, and strengthens 

overall security governance. Centralised logging and 

continuous monitoring further support incident response and 

compliance requirements, making IAM a critical component 

of modern cloud security architectures. 

 

In conclusion, positioning IAM as the primary security 

mechanism enables organisations to achieve stronger access 

control, reduce identity-based threats, and improve 

operational efficiency. The proposed approach offers a 

practical and effective solution for securing cloud 

environments and can serve as a foundation for future 

advancements in identity-based cloud security. 
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