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Abstract : With distributed computing, hybrid cloud adoption, and global workforce trends, managing digital 
identities and accessing sensitive data has taken a central stage for complex organizations. IAM goes beyond 
traditional role assignment and is now a dynamic security framework that incorporates Zero Trust principles, risk-
based authentication, and AI-based automation. The review looks at modern advanced IAM techniques and their 
importance for cyber risk avoidance, posture for compliance, and protection of sensitive data and applications. 
Challenges encountered by large enterprises in implementing IAM across hybrid infrastructures, federated 
environments, and diverse sets of users are discussed. Hari further discusses advanced streams such as PAM, IGA, 
adaptive authentication, and machine learning-based IAM tools. Through comparative analyses and a study of trends, 
insight is provided on ways in which organizations can form IAM systems that can stand up to changing threats and 
compliance requirements. This research also narrows the field for future research directions such as decentralized 

identity models, behavior-driven access control, and the merging of IAM with DevSecOps methodologies. 

Keywords: Identity and Access Management (IAM), Zero Trust, Privileged Access Management (PAM), Adaptive 
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I. INTRODUCTION 
With enterprises going hybrid concerning infrastructures and hybrid technologies, Identity, and Access Management 

is perhaps one of the critical security and compliance tools in today's world. IAM is concerned with the policies, technological 
systems, and processes used to authenticate an identity and authorize access so that only verified parties are granted 
appropriate permissions. The credential theft and privilege abuse risks are also on the rise with the proliferation of cloud-
native services, mobile endpoints, and distributed workforces [1]. Regulations like GDPR, HIPAA, and SOX have placed 
stringent and onerous requirements on identity governance and access control [2]. These challenges and developments in 
enterprise identity and access management are further discussed in this paper through a structured analysis of strategic 

implementations. 

A. Aim and Scope of the Review 
The aim of this research review is to provide a comprehensive understanding of advanced Identity and Access 

Management (IAM) strategies used by complex organizations to secure sensitive data and mission-critical applications. The 
scope extends to examining modern IAM components such as Zero Trust Architecture (ZTA), AI-driven access control, hybrid 
cloud IAM integration, identity federation, and governance models [3]. By exploring both the theoretical underpinnings and 
practical applications, this paper seeks to serve as a guide for researchers, IT professionals, and policymakers in designing 
secure identity systems. 

B. Relevance and Significance of the Topic 
With the disappearing enterprise walls and the multiplying digital identities, the identity management processes 

would become the default wall of security. Cybercriminals frequently capitalize on identity-related vulnerabilities, threat 

vectors including compromise of credentials, unauthorized elevation of privileges, and misconfigurations in policy [4]. 
Furthermore, the remit of Identity and Access Management is getting expanded to include more granular access policies and 
even real-time access decisions alongside cross-domain identity federation [5]. The centrality of IAM emerges from it serving 
as the countermeasure against risk as well as being a vehicle for fulfilling regulatory compliances. Organizations failing to 
modernize their IAM capabilities are at increased risk of operational disruptions, data breaches, and sanctions [6]. Therefore, 
developing a working knowledge of advanced IAM approaches is highly relevant, if not imperative, for the sustenance of 
digital trust and governance. 

C. Research Questions 
To structure this review and focus the discussion, the following research questions are addressed: 
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• RQ1: What are the core challenges faced by complex organizations in implementing IAM across distributed and hybrid 
environments? 

• RQ2: Which advanced IAM strategies are most effective in securing sensitive data and applications? 
• RQ3: How can technologies like AI/ML, Zero Trust, and decentralized identity enhance traditional IAM frameworks? 
• RQ4: What are the emerging trends and research directions in enterprise IAM for the next decade? 

II. LITERATURE REVIEW 

Identity and Access Management (IAM) has emerged as a cornerstone of cybersecurity, especially within highly 
regulated sectors such as finance, healthcare, and government. The literature on IAM spans decades, reflecting its transition 
from simple authentication systems to complex, AI-driven access orchestration frameworks that incorporate Zero Trust 
principles and continuous risk assessment. This section reviews the historical evolution of IAM, compares conventional and 
next-generation frameworks, summarizes prior research on implementation challenges and success factors, and presents 
current industry and academic research trends in IAM. 

A. History and Evolution of IAM 
IAM, in its basic meaning, is any sort of training given to a person to prepare him for a task in the identity and access 

management field. It started with passwords and access control lists in its simplest form. It took a revolutionary turn in the 
’90s with the introduction of directory services like LDAP and with single sign-on on an enterprise-wide level that completely 

changed the way organizations had been handling identities of users in their systems. As cloud computing developed in the 
2000s, IAM grew to cover federated identities, multi-factor authentication, and role-based access control. In the present 
time, adaptive access control, biometric authentication, decentralized identity, and AI-based real-time threat analysis stand 
to be the new directions in the development of IAM technologies [7]. The principal milestones shown in Figure 1 depict the 
evolutionary path of IAM technologies. 

 
Figure 1 : Evolution of Identity and Access Management (IAM) Systems 

B. Conventional vs. Next-Generation IAM Frameworks 
 Table 1 : Comparison between Conventional and Next-Generation IAM Frameworks 

FEATURE CONVENTIONAL IAM NEXT-GENERATION IAM 

Access Control Model Role-Based (RBAC) Attribute-Based (ABAC), Policy-Based 

Trust Model Perimeter-Based Zero Trust 

Infrastructure On-Premises Cloud-Native, Hybrid 

Authentication Methods Passwords, MFA Biometrics, Risk-Based Auth 

Identity Governance Manual Automated, AI-Augmented 

User Provisioning Static Just-In-Time (JIT) 

Scalability Limited Highly Scalable 
 

Traditional IAM systems were designed to secure perimeters. They accept static rules for authentication that are 
centralized and are tightly integrated with enterprise IT infrastructure. However, such systems have a typical drawback of 

not scaling well when working in a cloud-native environment and do not have any context-aware decision-making capability. 



Ilakiya Ulaganathan/ ESP JETA 5(3), 158-167, 2025 
 

160 

Next-generation IAM systems include dynamic, context-aware, and decentralized models. This also includes ZTA, IDaaS, JIT 
access provisioning, and policy-based access controls using ABAC. These also have real-time analytics capabilities, machine 
learning models for behavior-based anomaly detection, and support for privacy-preserving decentralized identity solutions 
such as blockchain-based verifiable credentials [8]. Table 1 presents a detailed comparison of the two generations of IAM 
frameworks. 

C. Previous Research on IAM Implementation Challenges and Success Factors 

Recent trends in IAM research point to an ongoing paradigm shift toward intelligent automation, user privacy, and 
decentralized architectures. Digital transformation and hybrid work models are compelling various industry stakeholders to 
invest in identity orchestration platforms with continuous authentication mechanisms. This is also reflected in academic 
research, particularly concerning blockchain-based identity verification and AI-aided anomaly detection [9]. Table 2 presents 
a synthesis of the challenges and factors for success identified by key studies. 

Table 2 : Summary of Prior Research on IAM Implementation Challenges and Success Factors 

STUDY / AUTHOR IDENTIFIED CHALLENGES SUCCESS FACTORS IDENTIFIED 

Zhang et al. (2021) Legacy integration, stakeholder resistance Executive sponsorship, phased rollout 

Bhatia & Jain (2020) Role explosion, lack of identity governance Centralized governance, clear policy definition 

Chen et al. (2019) MFA usability issues, compliance gaps User-centric design, compliance-by-default 

ISACA Report (2023) Cost and resource constraints Cloud-based IAM adoption, risk-based controls 

 

D. Current Industry and Academic Research Trends 
Emerging trends in recent IAM research show a paradigm shift toward intelligent automation, user privacy, and 

decentralized architecture. This makes the rise of digital transformation and hybrid work models a perfect time for industry 
stakeholders to invest in identity orchestration platforms and continuous authentication mechanisms. Academic research is 
also reflective of this interest and is seen prominently in blockchain-based identity verification and AI-based anomaly 
detection. Figure 2 provides comparative statistics showing the percentage focus from each sector. 

 
Figure 2: Current Trends in IAM Research and Implementation (Industry vs. Academia) 

III. IAM CHALLENGES IN COMPLEX ORGANIZATIONS 
As identity and access management is at the center of enterprise cybersecurity, its complexity grows exponentially in 

large distributed regulated environments. With multi-cloud and hybrid infrastructures, identity ecosystems have been 
fragmented, leading to an enforcement nightmare of an access control. Such fragmentation adds to the dilemma of 
incidences, for more than 82% breach cases in 2024 have touched upon some cloud environment, mainly due to 
misconfigurations and weak access controls [10]. Beyond that, many CISOs have cited the complexity of IAM as one of the 
key challenges to zero trust implementation [11]. 

The federated identity framework employed across business units and with an organization's partners can easily 
exacerbate identity sprawl and expand the attack surface. Identity sprawl refers to the uncontrolled expansion and 
proliferation of user identities and access credentials within an organization's IT environment, resulting in governance 
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challenges and heightened security risks [12]. Meanwhile, legacy systems-which also undermine visibility and control-are 
typically incompatible with modern IAM protocols. Legacy systems, on the other hand, may pose great barriers to integration 
and are considered incompatible with contemporary IAM standards [13]. Regulatory compliance still remains a paramount 
issue in different and very heavy penalties being imposed when access governance is not properly administered. Penalties 
and reputation spend a huge price [14]. From Table 3, the challenges in IAM stretch over technical, operational, and 
regulatory aspects and signify the dominance of unified approaches to identity governance embracing automation and 

continuous auditing. 

Table 3 : IAM Challenges in Complex Organizations 

DIMENSION CHALLENGE CORE IMPACT 

Multi-cloud & Hybrid 

Environments 

Fragmented IAM models across cloud/on-prem Inconsistent policy enforcement; attack 

surface growth 

Federated Identities Cross-domain SSO and trust management Identity sprawl; session hijacking risks 

Legacy Systems 
Integration 

No support for modern protocols (e.g., SAML, 
OAuth2.0) 

Security gaps; limited auditing 
capabilities 

Compliance Requirements Adhering to data access and privacy laws across 
jurisdictions 

Risk of non-compliance; legal and 
financial exposure 

User Lifecycle 
Management 

Complex onboarding/offboarding for diverse user 
groups 

Orphaned accounts; privilege escalation 

Role & Policy Management Excessive role granularity and policy duplication Misconfigurations; role explosion 

Third-party Access Managing temporary/vendor access Least-privilege violations; compliance 
issues 

Audit & Monitoring Limited visibility across identity systems Delayed detection of suspicious activity 

Access Certification Manual recertification processes Errors in entitlement reviews; audit 
failure 

Identity Federation 
Governance 

Managing identity relationships across subsidiaries 
and external entities 

Difficult revocation and trust boundary 
management 

Insider Threat 
Management 

IAM systems unable to detect misuse of legitimate 
credentials 

Undetected malicious access; data 
leakage 

Segregation of Duties 
(SoD) 

Role conflicts not adequately enforced Fraud risk; audit non-compliance 

 

IV. ADVANCED IAM STRATEGIES 
Modern IAM methods have matured to become vital to great cybersecurity architectures in highly regulated areas, 

such as finance and healthcare. The need to access dynamic environments in hybrid, cloud, and multi-domain settings far 
surpasses what traditional perimeter-based model could provide. In this chapter, a detailed discussion on contemporary IAM 

models supporting contextual, risk-aware, and policy-driven access control is presented. Comparing the extents to which 
traditional IAM practice versus modern implementation are diverging, Figure 3 summarizes views on adoption by 
enterprises, projections of growth, and levels of departure from legacy paradigms of seven modern IAM techniques. Thus, it 
brings to the fore the approaches that are shifting identity management landscape within organizations-a few of them, 
namely ZTA, ABAC, and AI-powered IAM automation [15]. 
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Figure 3 : Evolution and Adoption Trends of Advanced IAM Strategies Compared to Traditional Models (2020–2026 

Projection) 

A. Zero Trust Architecture (ZTA) 
Zero Trust Architecture (ZTA) is a security framework that prevents systems and users from being automatically 

granted trust; that is, without first verifying their location. It requires strong mechanisms of identity verification along with 
continuous monitoring and enforcement of policies applied dynamically [16]. The backbone of ZTA is micro-segmentation 

that creates isolated network zones in order to restrict lateral movements, should a breach occur. Continuous authentication 
implies that validation of the user access is conducted using some form of real-time information capable of providing 
contextual awareness. The adoption rate jumped from 16% in 2020 to 41% in 2023, with estimates indicating that over two-
thirds of enterprises would thus implement some form of ZTA by 2026 [17]. This is actually an 80% deviation from the 
static trust mindset embraced as the norm previously. 

B. Role-Based and Attribute-Based Access Control (RBAC/ABAC) 
Role-Based Access Control and Attribute-Based Access Control represent two most common models to specify access 

rights. RBAC assigns permissions based on roles existing within organizations, whereas ABAC takes into consideration the 
attributes of a user, his/her environment, and the resource to allow fine-grained access control [18]. RBAC still rules, but 
ABAC has brought a level of dynamism that allows users 45% more novel contextual access precision [19]. 

C. Identity Federation and Single Sign-On (SSO) 

This identity federation lets a user access resources across different domains depending on one account. Different 
protocols, SAML, OAuth 2.0, and OpenID Connect, are implemented by financial organizations for securing centralized 
authentication among subsidiaries and third-party services. Identity federation is different from siloed identity stores in that 
it enhances interoperability and also reduces password fatigue, which is a condition crucial to ensure multi-cloud and multi-
tenant systems [21]. 

D. Privileged Access Management (PAM) 
Privileged Access Management (PAM) secures accounts with elevated privileges-that are high-valued targets for 

attackers. This includes just-in-time access, session recording, and SIEM integration for real-time threat-life correlation [22]. 
PAM is required in the healthcare and finance sectors as these have compliance requirements under legislation such as 
HIPAA and SOX [23]. 

E. Identity Governance and Administration (IGA) 

IGA deals with the identity lifecycle and verifies its adherence to governance policies. These include access 
certifications, policy-based provisioning, and segregation-of-duties [24]. On the cutting edge, newer technologies have 
introduced machine learning towards identity risk scoring and audit compliance automation, thereby reducing insider 
threats and manual effort-a shift of 55% from traditional [25]. 

F. Multi-Factor and Adaptive Authentication 
Multi-Factor Authentication (MFA) offers different layers of security through the knowledge factor, possession factor, 

or biometric factor. Static MFA becomes a source of friction for users. On the contrary, adaptive authentication sets the level 
of authentication based upon real-time contextual factors such as location or device [26]. According to modern platforms, 
integrating biometrics and mobile authenticators has caused a 75% shift away from password-based methods, most 
prominently for remote or sensitive access [27]. 

G. IAM Automation and AI/ML Integration 
Artificial Intelligence and Machine Learning (AI/ML) are now automating the provisioning process, access reviews, 

and anomaly detection within IAM [28]. Companies worldwide are turning to behavior analytics and AI-powered pattern 
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recognition to catch misuse of credentials promptly and to speedily respond to incidents, hence decreasing mean time to 
detect (MTTD) incidents [29]. 

V. IAM IN CLOUD AND HYBRID ENVIRONMENTS 
Identity and Access Management (IAM) is a fundamental layer of cloud security. It governs authentication, 

authorization, and auditability across infrastructure and services. In a regulated environment such as those in finance or 
healthcare service, where compliance and confidentiality are of the utmost concern, the formulation of a strong IAM strategy 

is unavoidable.This section provides a comparative analysis of IAM implementations across major cloud service providers 
(CSPs), highlights common IAM pitfalls during cloud adoption, and examines hybrid identity solutions and the strategic 
trade-offs between cloud-native and third-party IAM platforms. 

A. Comparative Analysis of IAM Models in AWS, Azure, and GCP 
Major CSPs—Amazon Web Services (AWS) [31], Microsoft Azure [32] , and Google Cloud Platform (GCP) [33] —offer 

distinct IAM architectures aligned with their respective cloud management philosophies. A comparative overview is 
presented in Table 4. 

Table 4 : Comparative Overview of IAM Features in AWS, Azure, and GCP 

IAM FEATURE AWS IAM AZURE AD GOOGLE CLOUD IAM 

Policy Model Identity-based and resource-
based JSON policies 

Role-Based Access Control 
(RBAC), Conditional Access 

Role-permission bindings within a 
resource hierarchy 

Identity 
Federation 

SAML 2.0, OIDC, AWS Cognito Azure AD Federation Services, 
OIDC, SAML 

SAML, OIDC, Identity-Aware 
Proxy 

Temporary 
Credentials 

Security Token Service (STS) Just-In-Time access (via PIM) Short-lived service account tokens 

Governance IAM Access Analyzer, SCPs via 
AWS Organizations 

Privileged Identity Management 
(PIM), Access Reviews 

IAM Policy Troubleshooter, 
Recommender 

Logging AWS CloudTrail Azure Monitor, Log Analytics Cloud Audit Logs 

 

Each cloud service may implement and enforce the least privilege principle differently. AWS mostly uses org-level 
administration via Organizations and SCPs for policy-based permissions. Azure's model uses directory-based RBAC coupled 
with conditional access given its core competency in enterprise identities. GCP rather tightly weaves IAM into its project-
folder-organization hierarchy that provides fine-grained control via bindings and policy inheritance [34,36]. 

B. IAM Pitfalls in Cloud Adoption 

Despite the importance of IAM, organizations are frequently setting down systemic issues to the IAM mechanisms 
during cloud adoption. Some of these shortcomings are: 

• Over-Privileged: Many entities assign over-privileged roles for ease of operations, thus violating the least-privilege 
principle and promoting lateral movement [34]. 

• Role and Policy Sprawl: Exploding number of IAM entities, especially in multi-account or multi-subscription 
environments, translates into fractured access control [35]. 

• Misconfiguration of Federation: An erroneous SAML/OIDC configuration can cause the escalation of privileges or 
allow improper access to services [36]. 

• Lack of Continuous Review: Inadequate audits of access and an absence of mechanism for automated revocation pose 
a huge challenge in governance [37]. 

• Non-Alignment of Identities Between Platforms: Multi-cloud deployments lacking centralized IAM strategy suffer 

from identity drift and policy misalignments [38]. 

These issues underscore the need for continuous IAM assessment and automation, as well as the adoption of 
standardized governance practices, during and post cloud onboarding. 
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C. Hybrid Identity Strategies 
When the on-premises infrastructure is coexisting with cloud-native services, hybrid settings make identity 

federation and synch underpinning. Few approaches and technologies carve these needs: 
• Azure AD Connect: Synchronizes the on-premises Active Directory with Azure AD, allowing Single Sign-On (SSO) and 

hybrid join scenarios [39]. 
• Okta Universal Directory: Provides a platform-independent identity fabric with thousands of integrations and 

advanced lifecycle management [40]. 
• Ping Identity: Places Zero Trust and adaptive authentication frameworks at the forefront while integrating with 

legacy and modern applications [41]. 

These platforms ensure homogenous enforcement of identity policies in heterogeneous systems, thereby reducing the 
attack surface and ensuring policy parity. 

VI. RECOMMENDATIONS AND BEST PRACTICES 
The successful adoption of strategic advanced Identity and Access Management (IAM) processes requires more than 

just the sidelines of technology: it needs a complete approach accounting for organizational maturity, governance, 
continuous monitoring, and alignment with bigger IT and security initiatives. This section details some recommendations 
and best practices for complex organizations to raise an IAM posture, diminish risk, and thereby secure their investments for 
the future. 

A. IAM Maturity Model for Organizations 
Organizations should consider adopting some structured IAM maturity model as a guide for progressively enhancing 

the capabilities of IAM implementations. The stages usually span from manual reservations or ad hoc processes to fully 
automated, risk-aware, and AI-driven IAM systems. The early stages focus on basic identity lifecycle management and access 
provisioning. The middle stages include role engineering, policy enforcement, and high-level centralized governance [42]. 
The middle-to-highest levels look at continuous risk assessment, adaptive access controls, and the integration with 
enterprise-wide security analytics. By using models of maturity, organizations measure where they stand in terms of 
currently deployed IAM, thus prioritizing as well as being able to institute a formal methodology in measuring their progress. 

B. IAM Governance and Stakeholder Alignment 
Robust IAM governance is a necessity to align technical controls with business objectives and compliance 

requirements. The governance frameworks must provide clear roles and responsibilities relating to IAM ownership, policy 

setting, and enforcement between IT, security, human resources, and business units. Within the organization, engaging 
various stakeholders can ensure that the IAM policies are reflective of operational realities as well as regulatory 
requirements. Periodic meetings, communication channels encouraging accountability, and continuous improvement are just 
some of the vehicles through which governance boards resolve conflicts and oversee risk interventions in relation to 
identities and access [43]. 

C. Periodic Access Reviews and Audit Trails 
Ensuring ongoing validation of user access rights through periodic reviews of user access rights will help diminish the 

risk of privilege creep or unauthorized access. There must be automated workflows that alert managers and system owners 
to certify or rescind access on a regular basis [42,43]. The maintenance of detailed and immutable audit trails of identity 
lifecycle events, authentication attempts, and policy changes provides the basis for performing forensic analysis, compliance 

reporting, and anomaly detection. In turn, these audit logs must interoperate into Security Information and Event 
Management (SIEM) solutions from where real-time monitoring and alerting is done. 

D. Integration with DevSecOps and CI/CD Pipelines 
With an increased pace of software delivery cycle, it has become all the more important to integrate IAM controls 

within DevSecOps and CI/CD pipelines. Identity verification, secret management, and policy validation must be embedded in 
the early development lifecycle so that the application is securely deployed and all possibilities of vulnerabilities are removed. 
IAM testing, compliance, and validation of access policies can be automated, too, so that misconfigurations in IAM are 
detected prior to being released into production, allowing remediation at a faster pace and thereby reducing operational risk 
[44]. 

VII. FUTURE TRENDS AND RESEARCH DIRECTIONS 
More and more, the threats to security are becoming complex and with privacy regulations being unceasingly brought 

in force, user expectations are swelling for the services provided; hence the challenge of running an IAM solution. Fast-rising 
technologies, such as decentralized identity (DID) systems and blockchain technology, are being touted as the mechanisms 
that will give users grave control over their digital identities while also providing security with the means of an almost 
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tamper-proof record [45]. In line with the MarketsandMarkets report, it is expected that the blockchain IAM market will 
grow from USD 1.6 billion in 2023 to USD 7.1 billion by 2028, thereby reflecting a CAGR of 36.4% [46]. Simultaneously, AI-
dynamics on access controls can revolutionize how permissions can be granted on a real-time basis through a set of rules 
that are context-aware and can adjust to changing threat landscapes [47]. Privacy, however, remains dominant, and this is 
driving research toward privacy-preserving IAM technologies such as confidential computing and zero-knowledge proofs 
(ZKPs), which allow the authentication of users without revealing any sensitive data [48][49]. With digital services 

traversing national boundaries, cross-border identity federation has become critical to address the provision of seamless and 
secure access across jurisdictions. Frameworks such as the EU's eIDAS (electronic IDentification, Authentication, and trust 
Services) are paving the way for standardized approaches to digital identity, but issues yet persist [50]. Addressing these 
gaps will require innovative solutions that blend security, usability, and regulatory compliance to shape the next generation 
of IAM. Table 5 summarizes key research gaps alongside emerging technologies poised to address them. 

Table 5 : Research Gaps and Future Technological Solutions in Identity and Access Management (IAM) 

RESEARCH GAP DESCRIPTION FUTURE TECHNOLOGY POTENTIAL IMPACT 

Lack of User Control 
in Centralized IAM 

Traditional IAM systems 
centralize identity data, raising 
privacy and security concerns. 

Decentralized Identity 
(DID) using Blockchain 

Empowers users with self-
sovereign identity, reduces 
centralized breaches, and 

enhances trust. 

Static and Inflexible 
Access Controls 

Conventional role-based access 
control (RBAC) systems are rigid 

and do not adapt to real-time 

contexts. 

AI-driven Dynamic Access 
Decisions 

Enables adaptive, context-aware 
access, improving security while 

maintaining usability. 

Privacy Leakage 
during Authentication 

Many IAM systems expose 
sensitive data during identity 

verification. 

Privacy-Preserving IAM 
(Confidential Computing, 
Zero-Knowledge Proofs) 

Protects user data during 
authentication processes, aligning 
with stringent privacy regulations 

like GDPR. 

Fragmented Cross-
Border Identity 

Systems 

Diverse regulations and 
standards hinder seamless 
identity federation across 

countries. 

Cross-Border Identity 
Federation Frameworks 

Facilitates secure, interoperable 
identity sharing across borders, 

supporting global digital services. 

Lack of Standardized 
Digital Identity 

Frameworks 

Many regions lack unified 
frameworks for digital identity 

verification and trust. 

Enhanced Digital Identity 
Frameworks (e.g., EU 

eIDAS evolution) 

Provides interoperability and legal 
recognition, boosting adoption 

and regulatory compliance. 

 

VIII. CONCLUSION 
Advanced identity management and access control strategies are necessary to protect sensitive data and critical 

applications in any complex organizational setup. These strategies represent context-aware, adaptive, and automated 
controls and follow the Zero Trust Principle in a very dynamic ecosystem within enterprises. Technologies like AI-based risk 
assessment, Privileged Access Management, and identity federation would ensure a stronger security posture and regulatory 
compliance. Intelligent IAM solutions will be able to continuously authenticate user identities, identify anomalies in their 
behavior, and alter privileges granted to these users based on multiple risk factors in real-time, decreasing attack surfaces, 
and scorned views in executing potential threats. More exploration is needed on decentralized identity models, mechanisms 
for privacy-preserving access, and ways to ensure a smooth incorporation of IAM in DevSecOps endeavours. Standardizing 
identity protocols and governance frameworks will ensure that all advanced IAM solutions are easily interoperable, scalable, 

and widely adoptable. Organizations that invest in maturing their IAM capabilities with adaptability and intelligence will be 
able to shield their assets, empower their users, and successfully maneuver the complex security landscape. 

IX. REFERENCES 
[1] Tenable. "Identity and Access Management (IAM)." Tenable Cybersecurity Guide. https://www.tenable.com/cybersecurity-

guide/learn/identity-access-management-iam 



Ilakiya Ulaganathan/ ESP JETA 5(3), 158-167, 2025 
 

166 

[2] ObserveID. "Key Use Cases in IAM, PAM, IGA, and Converged Identity." ObserveID Case Study, October 30, 2024. 
https://observeid.com/case-study/key-use-cases-in-iam-pam-iga-and-converged-identity/ 

[3] Microsoft. "Identity, the first pillar of a Zero Trust security architecture." Microsoft Learn, 9 months ago. 
https://learn.microsoft.com/en-us/security/zero-trust/deploy/identity 

[4] Microsoft. "Zero Trust identity and access management best practices." Microsoft Learn, February 24, 2025. 
https://learn.microsoft.com/en-us/security/zero-trust/develop/identity-iam-development-best-practices 

[5] Secure Identity Hub. "Implementing Identity and Access Management in Hybrid Cloud: Key Challenges." Secure Identity Hub, last 
week. https://www.secureidentityhub.com/implementing-identity-access-management-hybrid/ 

[6] ISACA. "Adaptive Access Control: Navigating Cybersecurity in the Era of AI and Zero Trust." ISACA Now Blog, 3 weeks ago. 
https://www.isaca.org/resources/news-and-trends/isaca-now-blog/2025/adaptive-access-control-navigating-cybersecurity-in-the-
era-of-ai-and-zero-trust 

[7] Identity Management Institute. "The Evolution of Identity and Access Management." https://identitymanagementinstitute.org/the-
evolution-of-identity-and-access-management 
Avatier. "Why Traditional IAM Solutions Are No Longer Enough." https://www.avatier.com/blog/traditional-iam-solutions-no-
enough/ 

[8] ScienceDirect. "A review on deep anomaly detection in blockchain." 
https://www.sciencedirect.com/science/article/pii/S209672092400040X 

[9] Sensfrx.ai. "Major Data Breaches (2024-25): Approaches, Stats & Predictions." https://blog.sensfrx.ai/major-data-breaches/ 
[10] Network World. "Embracing zero trust: the imperative for CISOs in 2024." 

https://www.networkworld.com/article/1293397/embracing-zero-trust-the-imperative-for-cisos-in-2024.html 
[11] CloudEagle. "Why Identity Sprawl Is a Governance Nightmare and How to Prevent It?" https://www.cloudeagle.ai/blogs/identity-

sprawl 
[12] Infisign.ai. "What Issues Arise Integrating IAM with Legacy Systems?" https://www.infisign.ai/blog/issues-arise-integrating-iam-

with-legacy-systems 
[13] Protegrity. "Compliance Cheat Sheet: GDPR vs. CPRA vs. HIPAA vs. SOC." https://protegrity.com/blog/compliance-cheat-sheet-

gdpr-vs-cpra-vs-hipaa-vs-soc/ 
[14] Ping Identity. "The Future of IAM: Trends and Predictions." https://www.pingidentity.com/resources/iam-future-trends.html 
[15] NIST Special Publication 800-207. "Zero Trust Architecture." https://doi.org/10.6028/NIST.SP.800-207 
[16] Cybersecurity Insiders. "Zero Trust Adoption Report 2023." https://www.cybersecurity-insiders.com/zero-trust-adoption-report/ 
[17] Hu, V.C. et al. "Guide to Attribute-Based Access Control (ABAC)." NIST, 2014. 
[18] Gartner. "IAM Access Control Models: Moving Beyond RBAC." https://www.gartner.com/en/documents/4012436 
[19] OASIS. "Security Assertion Markup Language (SAML) Specification." https://docs.oasis-open.org/security/saml/v2.0/ 
[20] Okta. "State of Identity: Federation and SSO Trends." https://www.okta.com/state-of-identity/ 
[21] CyberArk. "Privileged Access Management Explained." https://www.cyberark.com/what-is/pam/ 
[22] ISACA. "Managing Privileged Access in Regulated Environments." https://www.isaca.org/resources/news-and-

trends/newsletters/atisaca/2023/volume-18/managing-privileged-access-in-regulated-environments 
[23] Saviynt. "What Is Identity Governance and Administration (IGA)?" https://saviynt.com/identity-governance/ 
[24] One Identity. "AI in IGA: Smarter Identity Risk Management." https://www.oneidentity.com/solutions/iga/ 
[25] Microsoft. "Adaptive Authentication in Azure AD." https://learn.microsoft.com/en-us/azure/active-directory/conditional-access/ 
[26] Duo Security. "Passwordless and Biometric Authentication Trends." https://duo.com/resources 
[27] IBM. "AI-Powered IAM: The Future of Identity Security." https://www.ibm.com/security/identity-access-management 
[28] Forrester. "AI and Machine Learning in IAM: Market Overview." https://go.forrester.com 
[29] Amazon Web Services. (2024). IAM Policies and Permissions. AWS Documentation. Available: 

https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html 
[30]  Microsoft. (2024). Role-Based Access Control in Azure. Microsoft Learn. Available: https://learn.microsoft.com/en-us/azure/role-

based-access-control/overview 
[31] Google Cloud. (2024). IAM Overview. Google Cloud Documentation. Available: https://cloud.google.com/iam/docs/overview 
[32] Gartner. (2022). Top IAM Pitfalls in Cloud Environments. Gartner Research. 
[33]  Fernandez, E. B., et al. (2021). Security Patterns for IAM in Multi-Cloud Environments. Journal of Systems and Software, 182, 111041. 
[34] Chen, Y., Zhang, S., & Wang, X. (2020). Security Analysis of Federated Identity in Cloud. IEEE Transactions on Services Computing, 

13(6), 1115–1128. 
[35] NIST. (2020). Security and Privacy Controls for Information Systems and Organizations. NIST SP 800-53 Rev. 5. 

https://csrc.nist.gov/publications/detail/sp/800-53/rev-5/final 
[36]  Haq, A., Shah, A., & Khalid, O. (2023). Policy Misalignment in Multi-Cloud Identity Systems: A Survey and Framework. IEEE Access, 

11, 44577–44592. 
[37] Microsoft. (2024). Azure AD Connect: Synchronization and Hybrid Identity. Microsoft Docs. Available: 

https://learn.microsoft.com/en-us/azure/active-directory/hybrid/whatis-hybrid-identity 
[38] [40] Okta. (2023). Okta Universal Directory: Integration and Lifecycle Management. Okta Documentation. Available: 

https://www.okta.com/products/universal-directory/ 
[39] [41] Ping Identity. (2023). Zero Trust with Identity Security. Ping Identity White Paper. Available: 

https://www.pingidentity.com/en/resources/content-library/white-papers/1555-zero-trust-identity-security.html 

https://learn.microsoft.com/en-us/security/zero-trust/deploy/identity
https://learn.microsoft.com/en-us/security/zero-trust/deploy/identity
https://learn.microsoft.com/en-us/security/zero-trust/deploy/identity
https://learn.microsoft.com/en-us/security/zero-trust/develop/identity-iam-development-best-practices
https://learn.microsoft.com/en-us/security/zero-trust/develop/identity-iam-development-best-practices
https://learn.microsoft.com/en-us/security/zero-trust/develop/identity-iam-development-best-practices
https://www.isaca.org/resources/news-and-trends/isaca-now-blog/2025/adaptive-access-control-navigating-cybersecurity-in-the-era-of-ai-and-zero-trust
https://www.isaca.org/resources/news-and-trends/isaca-now-blog/2025/adaptive-access-control-navigating-cybersecurity-in-the-era-of-ai-and-zero-trust
https://www.sciencedirect.com/science/article/pii/S209672092400040X
https://www.sciencedirect.com/science/article/pii/S209672092400040X
https://www.sciencedirect.com/science/article/pii/S209672092400040X
https://learn.microsoft.com/en-us/azure/active-directory/conditional-access/
https://learn.microsoft.com/en-us/azure/active-directory/conditional-access/
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html
https://learn.microsoft.com/en-us/azure/role-based-access-control/overview
https://learn.microsoft.com/en-us/azure/role-based-access-control/overview
https://learn.microsoft.com/en-us/azure/role-based-access-control/overview
https://csrc.nist.gov/publications/detail/sp/800-53/rev-5/final
https://csrc.nist.gov/publications/detail/sp/800-53/rev-5/final
https://csrc.nist.gov/publications/detail/sp/800-53/rev-5/final
https://learn.microsoft.com/en-us/azure/active-directory/hybrid/whatis-hybrid-identity
https://learn.microsoft.com/en-us/azure/active-directory/hybrid/whatis-hybrid-identity
https://learn.microsoft.com/en-us/azure/active-directory/hybrid/whatis-hybrid-identity


Ilakiya Ulaganathan/ ESP JETA 5(3), 158-167, 2025 
 

167 

[40] Zluri. (2024). Identity & Access Management Maturity Model - A Guide For 2025. Retrieved from 
https://www.zluri.com/blog/identity-and-access-management-maturity-modelZluri+1Zluri+1 

[41] IAM Software Directory. (2025). IAM Policies & Governance: A Comprehensive Guide for Consultants. Retrieved from 
https://www.iamsoftware.directory/articles/iam-policies-governance-guide/IAM Software Directory 

[42] StrongDM. (2025). Privileged Access Management Audit Checklist for 2025. Retrieved from https://www.strongdm.com/blog/how-
to-audit-privileged-access-managementTolu Michael+2StrongDM+2StrongDM+2 

[43] Seamfix. (2025). DevSecOps and IAM: Securing Your CI/CD Pipelines. Retrieved from https://seamfix.com/blog/iam-hub/devsecops-
and-iam-securing-your-ci-cd-pipelines-made-easy/Seamfix+1Seamfix+1 

[44] Decentralized Identity and Blockchain for IAM: Concepts and Benefits. 
[45] MarketsandMarkets. Blockchain IAM Market Report 2023-2028. 
[46] AI-Driven Dynamic Access Control in IAM Systems. 
[47] Confidential Computing for Privacy-Preserving Authentication. 
[48] Zero-Knowledge Proofs (ZKPs) in Identity Management. 

[49]  EU eIDAS Framework: Challenges and Opportunities in Cross-Border Identity Federation. 
 

 

https://www.zluri.com/blog/identity-and-access-management-maturity-model
https://www.zluri.com/blog/identity-and-access-management-maturity-model
https://www.zluri.com/blog/identity-and-access-management-maturity-model
https://www.zluri.com/blog/identity-and-access-management-maturity-model?utm_source=chatgpt.com
https://www.iamsoftware.directory/articles/iam-policies-governance-guide/
https://www.iamsoftware.directory/articles/iam-policies-governance-guide/
https://www.iamsoftware.directory/articles/iam-policies-governance-guide/
https://www.iamsoftware.directory/articles/iam-policies-governance-guide/?utm_source=chatgpt.com
https://www.strongdm.com/blog/how-to-audit-privileged-access-management
https://www.strongdm.com/blog/how-to-audit-privileged-access-management
https://www.strongdm.com/blog/how-to-audit-privileged-access-management
https://www.strongdm.com/blog/how-to-audit-privileged-access-management?utm_source=chatgpt.com
https://seamfix.com/blog/iam-hub/devsecops-and-iam-securing-your-ci-cd-pipelines-made-easy/
https://seamfix.com/blog/iam-hub/devsecops-and-iam-securing-your-ci-cd-pipelines-made-easy/
https://seamfix.com/blog/iam-hub/devsecops-and-iam-securing-your-ci-cd-pipelines-made-easy/
https://seamfix.com/blog/iam-hub/devsecops-and-iam-securing-your-ci-cd-pipelines-made-easy/?utm_source=chatgpt.com

