
International Journal of Multidisciplinary Research and Growth Evaluation  www.allmultidisciplinaryjournal.com  

795 

 
 

International Journal of Multidisciplinary Research and Growth Evaluation 

ISSN: 2582-7138 

Received: 17-11-2020; Accepted: 18-12-2020 

www.allmultidisciplinaryjournal.com 

Volume 1; Issue 5; November-December 2020; Page No. 795-810 

A Review of Identity and Access Management Integration Strategies in Hybrid and Multi Cloud 

Environments 

Ijeoma Stephanie Mbonu 1*, Chime Aliliele 2, Uzoamaka Iwuanyanwu 3, Esther Uzoka 4 

1 Adeleke University, Osun State, Nigeria 
2 American University of Nigeria, Yola State, Nigeria 

 3 National Open University of Nigeria, Nigeria 
4 Intels Nigeria, Lagos State, Nigeria  

Corresponding Author: Ijeoma Stephanie Mbonu 

DOI: https://doi.org/10.54660/.IJMRGE.2020.1.5.795-810  
 

Abstract 

Hybrid and multi cloud adoption has transformed enterprise 

computing, but it has also intensified identity fragmentation, 

access sprawl, and governance complexity. Identity and 

Access Management (IAM) has therefore emerged as a 

critical control layer for securing distributed infrastructures 

while maintaining usability and regulatory compliance. This 

paper presents a comprehensive review of IAM integration 

strategies in hybrid and multi cloud environments, 

synthesizing academic literature, industry frameworks, and 

emerging best practices. The review examines how 

organizations align identity governance across on-premises 

systems, private clouds, and multiple public cloud providers 

while addressing challenges related to interoperability, 

scalability, and zero trust security models. The study 

identifies key architectural patterns including centralized 

identity federation, identity brokering, cloud directory 

synchronization, and API-driven access orchestration. 

Particular attention is given to the role of single sign-on, 

multi-factor authentication, privileged access management, 

and role- and attribute-based access control in enabling 

consistent policy enforcement across heterogeneous 

platforms. The review also evaluates the impact of modern 

standards such as SAML, OAuth 2.0, OpenID Connect, and 

SCIM in enabling secure identity portability and lifecycle 

automation. Findings highlight that successful IAM 

integration requires a shift from perimeter-centric security to 

identity-centric governance supported by continuous 

authentication and behavioral analytics. Organizations 

adopting unified identity fabrics and zero trust principles 

demonstrate improved visibility, reduced attack surfaces, and 

stronger compliance outcomes. However, the review 

identifies persistent gaps, including vendor lock-in risks, 

integration complexity, skills shortages, and governance 

misalignment between security, compliance, and operations 

teams. The paper proposes a conceptual integration roadmap 

that aligns IAM maturity stages with hybrid and multi cloud 

adoption journeys. The roadmap emphasizes identity 

lifecycle governance, policy harmonization, cross-cloud 

telemetry, and automation through Infrastructure as Code and 

DevSecOps pipelines. By consolidating fragmented 

knowledge and highlighting implementation trade-offs, this 

review contributes a structured perspective for researchers 

and practitioners seeking to strengthen identity governance in 

distributed environments. The findings provide a foundation 

for future empirical research and the development of 

intelligent IAM platforms capable of adaptive, context-aware 

access control in increasingly dynamic enterprise 

ecosystems. This synthesis supports strategic investment 

decisions, workforce capability planning, and long-term 

governance alignment across rapidly evolving digital 

transformation initiatives worldwide for organizations. 

 

Keywords: Identity And Access Management, Hybrid Cloud Security, Multi Cloud Governance, Zero Trust, Identity 

Federation, Privileged Access Management, Cloud Compliance, DevSecOps 

1. Introduction 

The rapid adoption of hybrid and multi cloud computing has transformed the way organizations design, deploy, and manage 

digital infrastructure. Enterprises increasingly distribute workloads across on-premises data centers, private clouds, and multiple 

public cloud providers to achieve scalability, flexibility, and cost efficiency. While this distributed model enables innovation  
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and operational agility, it also introduces significant security 

and governance challenges (Dako, et al., 2019, Nwafor, et al., 

2019, Oguntegbe, Farounbi & Okafor, 2019). One of the most 

critical challenges is managing identities and controlling 

access across diverse platforms, services, and applications. 

As digital ecosystems expand, identity has become the new 

security perimeter, replacing traditional network-centric 

approaches that are no longer sufficient in cloud-first 

environments (Ike, et al., 2018, Kyere Yeboah & Enow, 

2018). 

Identity and Access Management has therefore emerged as a 

foundational component of modern cybersecurity and 

governance strategies. IAM provides the mechanisms that 

ensure the right individuals and systems have appropriate 

access to resources at the right time and for the right purposes. 

In hybrid and multi cloud environments, this responsibility 

becomes more complex due to identity fragmentation, 

inconsistent policy enforcement, and the need to integrate 

legacy systems with cloud-native services (Kyere Yeboah & 

Ike, 2020, Nwokocha, Alao & Filani, 2020, Olatunde-

Thorpe, et al., 2020). Organizations must manage employees, 

contractors, partners, customers, and machine identities 

across multiple platforms while maintaining strong 

authentication, authorization, and audit capabilities. Failure 

to effectively manage identity can lead to unauthorized 

access, data breaches, regulatory non-compliance, and 

operational disruption (Akinrinoye, et al., 2015, Aminu-

Ibrahim, Ogbete & Ambali, 2019). 

The shift toward zero trust security models has further 

increased the importance of IAM. Rather than assuming trust 

based on network location, zero trust approaches require 

continuous verification of identity and context before 

granting access to resources. This shift has accelerated the 

adoption of advanced IAM capabilities such as single sign-

on, multi-factor authentication, privileged access 

management, and identity federation (Oguntegbe, Farounbi 

& Okafor, 2019, Michael & Ogunsola, 2019, Oziri, Seyi-

Lande & Arowogbadamu, 2019). At the same time, the 

proliferation of cloud services and software-as-a-service 

platforms has created new integration challenges. 

Organizations must ensure consistent identity governance 

across heterogeneous environments while avoiding vendor 

lock-in and maintaining operational efficiency (Filani, 

Nwokocha & Babatunde, 2019, Kyere Yeboah & Enow, 

2019). 

This review examines Identity and Access Management 

integration strategies in hybrid and multi cloud environments. 

The aim is to synthesize existing research, industry practices, 

and emerging standards to provide a structured understanding 

of how organizations can unify identity governance across 

distributed infrastructures (Ahmed, Odejobi & Oshoba, 2020, 

Nwafor, Ajirotutu & Uduokhai, 2020). The scope of the 

review includes architectural models, enabling technologies, 

implementation challenges, and future trends shaping IAM 

integration. By consolidating fragmented knowledge and 

highlighting best practices, this study seeks to provide 

researchers and practitioners with a comprehensive 

perspective on strengthening identity governance in 

increasingly complex digital ecosystems (Aifuwa, et al., 

2020, Filani, Nwokocha & Alao, 2020, Oshoba, et al., 2020). 

 

2. Methodology 

This study adopts a structured systematic review 

methodology combined with conceptual synthesis to examine 

Identity and Access Management integration strategies in 

hybrid and multi-cloud environments. The approach is 

designed to consolidate theoretical, architectural, 

governance, and security perspectives into a unified 

analytical framework. The review is grounded in prior 

research on cloud identity management, cybersecurity 

governance, enterprise risk automation, compliance 

analytics, hybrid cloud architectures, and metadata-driven 

access controls to ensure multidimensional coverage of the 

subject area. 

The research begins with the definition of review scope and 

objectives, focusing specifically on integration strategies for 

Identity and Access Management across heterogeneous 

infrastructures that combine on-premises systems, private 

clouds, and multiple public cloud providers. The scope 

encompasses authentication models, authorization 

mechanisms, federated identity architectures, zero trust 

approaches, privileged access governance, policy 

enforcement mechanisms, and automation within distributed 

environments. This scoping phase establishes inclusion 

criteria based on relevance to hybrid or multi-cloud IAM 

integration, governance implications, and technological 

interoperability. 

A comprehensive literature collection process follows, 

drawing from peer-reviewed journals, conference 

proceedings, technical frameworks, conceptual models, and 

governance research. Sources addressing cloud IAM 

mechanisms, federated authentication systems, cloud-native 

architecture design, cybersecurity automation, metadata-

driven access controls, compliance monitoring systems, 

artificial intelligence-driven anomaly detection, blockchain-

enabled governance, and regulatory analytics are 

systematically examined. Studies are screened for 

methodological rigor, conceptual clarity, and applicability to 

hybrid and multi-cloud contexts. Duplicate and non-relevant 

studies are excluded through a structured filtering process to 

maintain analytical precision. 

Selected studies are then categorized based on IAM 

integration dimensions including architectural design, 

security mechanisms, governance alignment, compliance 

automation, and performance optimization. Architectural 

dimensions include hybrid cloud models, multi-cloud 

orchestration strategies, microservices-based infrastructure, 

and cloud-native identity frameworks. Security dimensions 

include multi-factor authentication, single sign-on, role-

based access control, attribute-based access control, zero trust 

network architectures, and encryption strategies. Governance 

dimensions involve policy enforcement models, risk rating 

frameworks, compliance analytics, and enterprise GRC 

automation systems. This categorization enables structured 

comparison across integration strategies. 

The methodology proceeds with extraction and comparative 

analysis of IAM mechanisms and integration architectures. 

Federated identity protocols, token-based authentication 

systems, metadata-driven authorization policies, centralized 

and decentralized identity brokers, and API-driven identity 

orchestration approaches are examined. Particular attention is 

given to interoperability challenges between cloud providers, 

synchronization of identity stores, latency management, 

identity lifecycle governance, and integration of legacy 

systems. Security automation strategies including AI-driven 

anomaly detection, federated learning for threat analytics, 

and insider threat monitoring are also analyzed to evaluate 

resilience in distributed environments. 
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Hybrid and multi-cloud challenges are systematically 

identified and synthesized. These include identity 

fragmentation across cloud platforms, inconsistent policy 

enforcement, cross-domain authentication complexities, 

compliance with jurisdictional data protection regulations, 

insider threat exposure, and vendor lock-in risks. Governance 

risks related to audit traceability, accountability gaps, and 

privileged access abuse are mapped against integration 

strategies to determine mitigation effectiveness. Enterprise 

governance models emphasizing automated compliance 

dashboards, KPI monitoring systems, forensic auditing 

frameworks, and blockchain-enabled transparency 

mechanisms are assessed for their relevance to IAM 

oversight. 

A governance and compliance alignment analysis is 

conducted to evaluate how IAM integration strategies support 

regulatory and corporate accountability objectives. This 

phase draws on compliance automation research, risk 

modeling frameworks, and enterprise governance analytics to 

examine traceability, audit logging, and continuous 

monitoring mechanisms embedded within IAM systems. The 

study evaluates how IAM controls integrate with broader 

enterprise risk automation platforms, digital workflow 

systems, and data governance architectures to ensure 

cohesive security posture management. 

Following comparative synthesis, the study develops a 

conceptual IAM integration model for hybrid and multi-cloud  

environments.  

The model integrates identity federation, centralized policy 

orchestration, decentralized enforcement points, continuous 

authentication, adaptive risk scoring, and automated 

compliance monitoring. The framework emphasizes 

interoperability, scalability, zero trust alignment, governance 

integration, and lifecycle automation. It incorporates identity 

lifecycle management processes including provisioning, 

access review, revocation, and monitoring, supported by real-

time analytics and dashboard-driven oversight. 

The proposed framework is refined through conceptual 

triangulation, comparing it with existing IAM models, cloud 

adoption frameworks, cybersecurity automation 

architectures, and governance risk compliance integration 

systems. Strengths, limitations, and alignment gaps are 

identified and addressed iteratively. This ensures theoretical 

robustness and practical relevance across diverse enterprise 

environments. 

The methodology concludes with the articulation of an 

implementation-oriented review synthesis. This synthesis 

highlights strategic IAM integration pathways, governance 

best practices, automation enablers, and risk mitigation 

strategies that enterprises can adopt when operating in hybrid 

and multi-cloud ecosystems. The outcome is a structured 

conceptual framework capable of guiding organizations 

toward secure, compliant, and scalable IAM integration 

across distributed infrastructures. 

 

 
 

Fig 1: Flowchart of the study methodology 
 

2.1. Evolution of Hybrid and Multi Cloud Security 

Challenges 

The evolution of hybrid and multi cloud computing has 

fundamentally reshaped enterprise security challenges, 

shifting the focus from protecting static network perimeters 

to managing dynamic identities and access relationships 

across distributed environments. As organizations 

increasingly adopt a mix of on-premises infrastructure, 

private cloud services, and multiple public cloud platforms, 

the complexity of securing digital assets has grown 

significantly (Akinrinoye, et al., 2020, Odejobi, Hammed & 

Ahmed, 2020, Oguntegbe, Farounbi & Okafor, 2020). This 

transformation has introduced new risks associated with 

identity fragmentation, access sprawl, regulatory compliance, 

and the gradual transition toward identity-centric security 

models (Filani, Nwokocha & Babatunde, 2019, Yeboah & 

Ike, 2020). Understanding how these challenges have 

evolved provides important context for the growing 

importance of Identity and Access Management integration 

strategies. 

One of the most significant consequences of hybrid and multi 

cloud adoption is identity fragmentation. Historically, 

organizations relied on centralized directories and internal 

authentication systems to manage workforce access within 

controlled corporate networks. With the proliferation of 

cloud services, identities are now created and managed across 

multiple platforms, each with its own authentication 

mechanisms, access policies, and administrative interfaces 

(Filani, Olajide & Osho, 2020, Frempong, Ifenatuora & 

Ofori, 2020, Omotayo, Kuponiyi & Ajayi, 2020). Employees 
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may maintain separate credentials for on-premises systems, 

cloud infrastructure, and numerous software-as-a-service 

applications. In addition, organizations must manage 

identities for contractors, partners, customers, and machine-

to-machine interactions. This fragmentation creates  

inconsistencies in access control and increases the risk of 

misconfiguration, credential compromise,  

and unauthorized access (Akinola, et al., 2020, Nwafor, 

Uduokhai & Ajirotutu, 2020, Osuashi Sanni, Ajiga & Atima, 

2020). Without centralized identity governance, 

organizations struggle to maintain visibility and control over 

who has access to critical resources. Figure 2 shows 

taxonomy of cloud services security presented by Indu, 

Anand & Bhaskar, 2018. 

 

 
 

Fig 2: Taxonomy of cloud services security (Indu, Anand & Bhaskar, 2018). 

 

Access sprawl has emerged as a closely related challenge. As 

organizations adopt new cloud services and digital tools, the 

number of accounts, roles, and permissions grows rapidly. 

Over time, users often accumulate excessive privileges as 

they change roles, join new projects, or gain temporary access 

to resources (Odejobi, Hammed & Ahmed, 2019, Oshoba, 

Hammed & Odejobi, 2019). These privileges may remain in 

place long after they are needed, creating opportunities for 

insider threats and external attackers. Access sprawl also 

complicates auditing and compliance efforts, as 

organizations must track and review a growing volume of 

permissions across multiple environments (Anioke & Atima, 

2019, Badmus & Olamide, 2019). Managing this complexity 

manually is increasingly impractical, highlighting the need 

for automated governance and policy enforcement. 

Regulatory and compliance pressures have intensified the 

importance of robust identity governance in hybrid and multi 

cloud environments. Organizations must demonstrate that 

they can protect sensitive data, enforce access controls, and 

maintain detailed audit trails. Compliance requirements often 

include strict rules for authentication, authorization, and user 

activity monitoring (Adamah, et al., 2016, Lawal & Oduleye, 

2018). The distributed nature of cloud environments makes it 

more difficult to maintain consistent compliance across  

platforms. Organizations must ensure that access policies are 

applied uniformly, regardless of where data resides (Aransi, 

et al., 2018, Farounbi, et al., 2018, Odejobi & Ahmed, 2018). 

This requirement has driven the adoption of identity 

federation, centralized logging, and automated compliance 

monitoring.  

The shift from perimeter-based security to identity-centric 

security represents a fundamental change in how 

organizations approach risk management. Traditional 

security models assumed that users inside the corporate 

network could be trusted, while external access was treated 

as a primary threat (Osuashi Sanni, Ajiga & Atima, 2020, 

Oshoba, Hammed & Odejobi, 2020, Oziri, et al., 2020). This 

assumption is no longer valid in environments where 

employees access resources from remote locations and 

applications are hosted outside organizational boundaries. 

Identity has become the primary control point for security, 

requiring continuous verification and context-aware access 

decisions (Anioke & Atima, 2020, Olamide & Badmus, 

2020). 

Figure 3 shows common identity management and access 

control method deployed as cloud service presented by Ma & 

Sartipi, 2015. 
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Fig 3: Common identity management and access control method deployed as cloud service (Ma & Sartipi, 2015). 

 

Zero trust principles have accelerated this shift by promoting 

the concept of “never trust, always verify.” Access decisions 

are based on identity, device health, location, and behavioral 

patterns rather than network location. This approach requires 

organizations to implement strong authentication 

mechanisms, continuous monitoring, and adaptive access 

policies. The transition to identity-centric security has 

increased reliance on advanced IAM capabilities and 

integration strategies (Adeojo and Osinibi, 2016). 

The evolution of hybrid and multi cloud security challenges 

underscores the need for unified identity governance. 

Organizations must move beyond fragmented and reactive 

approaches to develop integrated IAM strategies that provide 

consistent control, visibility, and accountability across 

distributed environments (Odejobi & Ahmed, 2018, Seyi-

Lande, Arowogbadamu & Oziri, 2018). 

 

2.2. Foundations of Identity and Access Management 

Identity and Access Management forms the backbone of 

modern enterprise security architecture, particularly within 

hybrid and multi cloud environments where users, systems, 

and services operate across distributed and dynamic 

infrastructures. At its core, IAM is concerned with ensuring 

that the right entities have appropriate access to the right 

resources at the right time, under clearly defined conditions 

(Ahmed & Odejobi, 2018, Nwafor, et al., 2018, Seyi-Lande, 

Arowogbadamu & Oziri, 2018). As organizations expand 

their digital ecosystems, IAM evolves from a technical 

control mechanism into a strategic governance function that 

supports security, compliance, and operational efficiency 

(Anioke & Atima, 2020, Olamide & Badmus, 2020, Shittu, 

et al., 2020). Understanding its foundational components is 

essential for evaluating integration strategies in complex 

cloud environments. 

Authentication represents the first fundamental pillar of IAM. 

It is the process of verifying the identity of a user, system, or 

application before granting access to resources. Traditional 

authentication methods relied heavily on passwords, but the 

weaknesses of password-based systems have become 

increasingly evident in the face of phishing attacks, credential 

stuffing, and social engineering. As a result, modern IAM 

systems incorporate stronger authentication mechanisms, 

including multi-factor authentication, biometric verification, 

hardware tokens, and adaptive authentication techniques 

(Aye and Tawose, 2015, Lawal & Oduleye, 2018). In hybrid 

and multi cloud environments, authentication must operate 

seamlessly across multiple platforms while maintaining 

consistent security standards. Federated authentication 

enables users to access multiple services using a single set of 

credentials, reducing friction while maintaining control. The 

goal of authentication is not merely to confirm identity once 

but to establish a secure and reliable trust relationship that can 

be monitored and reassessed as needed (Akinrinoye, et al., 

2019, Nwafor, et al., 2019, Sanusi, Bayeroju & 

Nwokediegwu, 2019). 

Authorization follows authentication and determines what 

actions an authenticated entity is permitted to perform. While 

authentication answers the question of who the user is, 

authorization defines what the user can do. Effective 

authorization requires clearly defined access policies that 

align with organizational roles, responsibilities, and risk 

tolerance (Ahmed & Odejobi, 2018, Seyi-Lande, 

Arowogbadamu & Oziri, 2018). Role-based access control 

has historically been a dominant model, assigning 

permissions based on predefined job functions. However, as 

environments grow more complex, attribute-based access 

control and policy-based models have gained prominence 

(Adeniji, et al., 2019, Lawal & Oduleye, 2019, Olamide & 

Badmus, 2019). These approaches consider contextual 

factors such as location, device health, time of access, and 

user behavior. In hybrid and multi cloud settings, 

authorization policies must be consistently enforced across 

on-premises systems and multiple cloud providers. 

Inconsistent policy enforcement can create gaps that expose 

organizations to unauthorized access and compliance 

violations (Aransi, et al., 2019, Nwafor, et al., 2019, 

Oguntegbe, Farounbi & Okafor, 2019, Umoren, et al., 2019). 

Identity lifecycle management is another foundational 

element of IAM. Identities are not static; they evolve as 

individuals join organizations, change roles, or leave 

employment. Effective lifecycle management ensures that 

access rights are provisioned, modified, and revoked in a 

timely and controlled manner. Provisioning processes grant 

access based on defined policies, while deprovisioning 

ensures that access is removed when no longer needed (Agu 

& Akomolafe, 2020, Lawal & Oduleye, 2020). Failure to 

manage the identity lifecycle effectively can lead to orphaned 

accounts, excessive privileges, and increased vulnerability to 

insider threats. Automation plays a crucial role in lifecycle 

management, especially in environments where large 

numbers of identities must be managed across multiple 

systems (Nwafor, Uduokhai & Ajirotutu, 2020, Sanusi, 

Bayeroju & Nwokediegwu, 2020). Integration with human 

resources systems and directory services enables 

organizations to synchronize identity data and maintain 

consistency.  

Governance within IAM extends beyond technical controls to 

encompass oversight, accountability, and policy 
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enforcement. Identity governance ensures that access rights 

align with organizational policies, regulatory requirements, 

and risk management objectives. This includes regular access 

reviews, segregation of duties controls, and audit reporting. 

Governance mechanisms provide visibility into who has 

access to what resources and why. In hybrid and multi cloud 

environments, governance must operate across disparate 

systems while maintaining centralized oversight (Adeniji, 

2019, Lawal & Oduleye, 2019, Shittu, et al., 2019). Access 

certification processes and automated compliance reporting 

help organizations demonstrate adherence to regulatory 

requirements and internal standards. Without effective 

governance, IAM systems risk becoming fragmented and 

difficult to manage. Figure 4 shows a hybrid cloud model for 

MNEs presented by He & Wang, 2015. 

 

 
 

Fig 4: A hybrid cloud model for MNEs (He & Wang, 2015). 

 

Zero trust principles represent a transformative shift in IAM 

philosophy. Traditional security models assumed that entities 

inside the network perimeter could be trusted, but this 

assumption no longer holds in distributed cloud 

environments. Zero trust eliminates implicit trust and 

requires continuous verification of identity and context 

before granting or maintaining access (Ogbete, Aminu-

Ibrahim & Ambali, 2020, Seyi-Lande, Arowogbadamu & 

Oziri, 2020). Under this model, authentication and 

authorization decisions are dynamic, informed by real-time 

risk assessments and contextual data. Device posture, user 

behavior analytics, and environmental factors contribute to 

access decisions. Zero trust aligns closely with hybrid and 

multi cloud strategies because it addresses the reality that 

users and applications operate outside traditional boundaries 

(Anioke & Atima, 2018, Badmus & Olamide, 2018). 

The integration of authentication, authorization, lifecycle 

management, governance, and zero trust principles creates a 

cohesive IAM foundation capable of supporting modern 

enterprise needs. These components are interdependent and 

must function collectively to provide effective security and 

compliance (Nwafor, et al., 2018, Seyi-Lande, 

Arowogbadamu & Oziri, 2018). Authentication establishes 

identity, authorization defines access rights, lifecycle 

management maintains relevance over time, governance 

ensures accountability, and zero trust enforces continuous 

validation. Together, they enable organizations to manage 

identity as a strategic asset rather than a fragmented technical 

concern (Atima & Anioke, 2020, Lawal & Oduleye, 2020). 

As hybrid and multi cloud adoption continues to expand, the 

foundational principles of IAM become even more critical. 

Organizations must design IAM architectures that are 

scalable, interoperable, and adaptable to evolving threats and 

regulatory demands. A strong foundation ensures that 

integration strategies can support secure collaboration, 

innovation, and growth while minimizing risk exposure 

(Osuashi Sanni, Ajiga & Atima, 2020, Seyi-Lande, 

Arowogbadamu & Oziri, 2020). By understanding and 

strengthening these core IAM concepts, enterprises position 

themselves to navigate the complexities of distributed digital 

ecosystems with confidence and resilience. 

 

2.3. IAM Integration Architectures and Models 

Identity and Access Management integration architectures 

have become essential for organizations operating across 

hybrid and multi cloud environments. As enterprises 

distribute workloads across on-premises systems, private 

clouds, and multiple public cloud providers, the need for 

unified identity governance grows significantly (Akinrinoye, 

et al., 2020, Oziri, Seyi-Lande & Arowogbadamu, 2020). 

Integration architectures aim to create consistent 

authentication, authorization, and governance mechanisms 

that function seamlessly across diverse platforms. 

Centralized federation, identity brokering, directory 

synchronization, and API-driven identity orchestration 

represent key models that enable this integration and address 

the complexities of distributed digital ecosystems (Aye and 

Tawose, 2016, Olamide & Badmus, 2018). 

Centralized federation is one of the most widely adopted IAM 

integration models. Federation allows organizations to 

establish trust relationships between identity providers and 

service providers, enabling users to authenticate once and 

access multiple applications and platforms. In hybrid and 

multi cloud environments, federation reduces the need for 

separate credentials for each system and simplifies the user 

experience (Aminu-Ibrahim, Ogbete & Iwuanyanwu, 2020, 

Sanusi, Bayeroju & Nwokediegwu, 2020, Seyi-Lande & 

Arowogbadamu, 2020). By centralizing authentication 

through a trusted identity provider, organizations gain greater 

control over access policies and authentication standards. 

Federation also supports strong authentication mechanisms 

such as multi-factor authentication and adaptive access 

policies, ensuring consistent security across environments. 

Beyond usability benefits, centralized federation improves 

visibility and governance by consolidating authentication 

logs and audit trails (Ayanbode, et al., 2019, Bamgboye, et 

al., 2019, Ogbole, et al., 2019). This centralization enables 

organizations to monitor access patterns, detect anomalies, 
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and demonstrate compliance more effectively. However, 

implementing federation requires careful planning, as trust 

relationships must be securely configured and maintained 

across multiple platforms. 

Identity brokering extends the federation model by acting as 

an intermediary between identity providers and service 

providers. In complex multi cloud environments, 

organizations often rely on multiple identity providers, 

including corporate directories, external partners, and 

customer identity platforms (Nwafor, et al., 2018, Seyi-

Lande, Arowogbadamu & Oziri, 2018). Identity brokers 

enable these diverse identity sources to interoperate by 

translating authentication protocols and standardizing 

identity attributes. This capability is particularly valuable 

when integrating legacy systems with modern cloud services 

or when supporting business-to-business and business-to-

consumer interactions (Aransi, et al., 2019, Bankole, et al., 

2019, Okeke, Ugwu-Oju & Nwankwo, 2019). Identity 

brokering enhances flexibility by decoupling identity 

providers from service providers, allowing organizations to 

adopt new technologies without disrupting existing systems. 

It also supports policy enforcement by enabling centralized 

control over authentication and authorization decisions. As 

organizations expand their digital ecosystems, identity 

brokering becomes an essential component for managing 

diverse identity sources while maintaining consistent 

governance (Akinrinoye, et al., 2020). 

Directory synchronization plays a critical role in maintaining 

consistent identity information across hybrid and multi cloud 

environments. Many organizations continue to rely on on-

premises directory services as their primary identity 

repositories, while cloud platforms maintain separate identity 

stores. Directory synchronization ensures that user accounts, 

group memberships, and attributes remain consistent across 

these systems. This synchronization enables organizations to 

enforce consistent access policies and reduce administrative 

overhead. Automated synchronization processes help ensure 

that changes in one environment are reflected in others, 

reducing the risk of outdated or inconsistent identity data 

(Uzondu & Ofoedu, 2014, Yeboah & Ike, 2020). For 

example, when an employe changes roles or leaves the 

organization, synchronized directories ensure that access 

rights are updated or revoked across all systems. Directory 

synchronization also supports identity lifecycle management 

by enabling centralized provisioning and deprovisioning 

processes. However, synchronization introduces challenges 

related to data consistency, latency, and conflict resolution, 

requiring robust governance and monitoring mechanisms 

(Bayeroju, Sanusi & Nwokediegwu, 2019, Filani, Fasawe & 

Umoren, 2019, Nwafor, et al., 2019). 

API-driven identity orchestration represents an emerging 

approach that enables dynamic and automated IAM 

integration across distributed environments. Modern cloud 

platforms and applications expose APIs that allow 

organizations to automate identity provisioning, access 

management, and policy enforcement. API-driven 

orchestration enables organizations to integrate IAM 

processes into DevOps and DevSecOps workflows, ensuring 

that identity governance keeps pace with rapid application 

deployment and infrastructure changes (Elebe & Imediegwu, 

2020, Essien, et al., 2020, Imediegwu & Elebe, 2020). This 

approach supports infrastructure-as-code and policy-as-code 

practices, allowing identity controls to be defined and 

managed programmatically. Automated orchestration 

improves efficiency by reducing manual intervention and 

enabling real-time updates to access policies. It also enhances 

scalability, enabling organizations to manage large numbers 

of identities and resources across multiple environments 

(Akinrinoye, et al., 2020). 

The combination of centralized federation, identity 

brokering, directory synchronization, and API-driven 

orchestration creates a comprehensive IAM integration 

architecture. These models complement each other by 

addressing different aspects of identity governance. 

Federation provides centralized authentication, brokering 

enables interoperability, synchronization ensures 

consistency, and orchestration enables automation. Together, 

they enable organizations to manage identities and access 

across hybrid and multi cloud environments with greater 

efficiency and security (Efobi, Akinleye & Fasawe, 2017, 

Ekechi, 2019, Ugwu-Oju, Okeke & Nwankwo, 2018). 

The adoption of integrated IAM architectures also supports 

regulatory compliance and audit readiness. Consolidated 

identity governance enables organizations to maintain 

consistent access policies, monitor user activity, and generate 

comprehensive audit logs. This visibility is essential for 

demonstrating compliance with data protection regulations 

and industry standards (Ahmed, Odejobi & Oshoba, 2019, 

Nwafor, et al., 2019, Oziri, Seyi-Lande & Arowogbadamu, 

2019). As organizations continue to expand their cloud 

adoption, the importance of integrated IAM architectures will 

continue to grow. By implementing robust integration 

models, enterprises can strengthen security, improve 

operational efficiency, and support the scalability required 

for modern digital transformation (Anthony, et al., 2019, 

Bankole, et al., 2019, Okeke, Ugwu-Oju & Nwankwo, 2019). 

 

2.4. Key Technologies and Standards Enabling 

Integration 

The effectiveness of Identity and Access Management 

integration in hybrid and multi cloud environments depends 

heavily on the technologies and standards that enable secure 

interoperability across platforms. As organizations adopt 

diverse cloud services and distributed infrastructures, 

standardized protocols and security mechanisms provide the 

foundation for consistent authentication, authorization, and 

identity lifecycle management (Michael & Ogunsola, 2019, 

Seyi-Lande, Arowogbadamu & Oziri, 2019, Umoren, et al., 

2019). Among the most influential technologies and 

standards supporting IAM integration are SAML, OAuth 2.0, 

OpenID Connect, SCIM, multi-factor authentication, 

privileged access management, and role- and attribute-based 

access control. Together, these tools create a cohesive 

ecosystem that supports secure and scalable identity 

governance (Anichukwueze, Osuji & Oguntegbe, 2019, 

Dako, et al., 2019, Ugwu-Oju, Okeke & Nwankwo, 2018). 

Security Assertion Markup Language has long been a 

cornerstone of enterprise identity federation. SAML enables 

secure exchange of authentication and authorization data 

between identity providers and service providers, allowing 

users to access multiple applications using a single set of 

credentials. In hybrid and multi cloud environments, SAML 

plays a critical role in enabling single sign-on across legacy 

enterprise systems and cloud-based services. By centralizing 

authentication and reducing the need for multiple credentials, 

SAML improves user experience while strengthening 

security and governance (Bayeroju, 2020, Dako, et al., 2020, 

Ekechi & Fasasi, 2020). Its widespread adoption across 
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enterprise software platforms has made it a foundational 

protocol for identity federation. 

OAuth 2.0 represents another essential standard, focusing on 

delegated authorization rather than authentication. OAuth 

enables users to grant applications limited access to their 

resources without sharing credentials. This capability is 

particularly important in cloud ecosystems where 

applications frequently interact with one another through 

APIs. OAuth supports secure token-based authorization, 

allowing services to access resources on behalf of users while 

maintaining strong security controls. Its flexibility and 

scalability have made it a critical component of modern cloud 

integration strategies (Uzondu & Ofoedu, 2011, Yeboah & 

Enow, 2018). 

OpenID Connect builds upon OAuth 2.0 by adding an 

identity layer that enables authentication and user identity 

verification. While OAuth focuses on authorization, OpenID 

Connect ensures that applications can reliably confirm user 

identity. This combination enables seamless single sign-on 

experiences across web and mobile applications. OpenID 

Connect has become widely adopted in cloud-native 

environments due to its compatibility with modern web 

technologies and support for JSON-based tokens. Together, 

OAuth 2.0 and OpenID Connect provide a powerful 

framework for secure and user-friendly identity integration 

(Onovo, Gado & Atobatele, 2012, Patrick, et al., 2019, 

Ugwu-Oju, Okeke & Nwankwo, 2018). 

System for Cross-domain Identity Management addresses the 

challenge of automating identity lifecycle management 

across platforms. SCIM provides standardized APIs for 

provisioning and deprovisioning user accounts, managing 

group memberships, and synchronizing identity attributes. 

Automation of these processes is essential in hybrid and multi 

cloud environments where manual identity management is 

impractical. SCIM reduces administrative overhead, 

improves consistency, and supports compliance by ensuring 

that access rights are updated promptly when users change 

roles or leave organizations (Elebe & Imediegwu, 2020, 

Essien, et al., 2020, Imediegwu & Elebe, 2020). 

Multi-factor authentication strengthens identity verification 

by requiring multiple forms of evidence before granting 

access. By combining something users know, have, or are, 

MFA significantly reduces the risk of credential compromise. 

In distributed cloud environments, MFA has become a 

baseline security requirement, supporting zero trust 

principles and reducing the effectiveness of phishing and 

credential theft. 

Privileged access management addresses the heightened risks 

associated with administrative accounts and high-level 

permissions. PAM solutions provide secure credential 

storage, session monitoring, and just-in-time access controls 

for privileged users. This reduces the risk of insider threats 

and unauthorized system changes (Erigha, et al., 2019, Filani, 

Fasawe & Umoren, 2019, Ugwu-Oju, Okeke & Nwankwo, 

2018). 

Role-based and attribute-based access control models 

provide flexible authorization frameworks that align access 

rights with organizational roles and contextual factors. 

Together, these technologies and standards enable 

organizations to build integrated IAM systems that are 

secure, scalable, and adaptable to evolving digital 

environments. 

 

2.5. Implementation Challenges and Risk Considerations 

Implementing Identity and Access Management integration 

strategies in hybrid and multi cloud environments presents a 

range of technical, organizational, and strategic challenges. 

While the benefits of unified identity governance are widely 

recognized, organizations often encounter significant barriers 

during planning, deployment, and ongoing operations. These 

challenges stem from interoperability issues, vendor lock-in 

risks, skills shortages, governance misalignment, and the 

inherent operational complexity of distributed digital 

ecosystems. Understanding these risk considerations is 

essential for developing realistic and sustainable IAM 

integration strategies (Anichukwueze, Osuji & Oguntegbe, 

2020, Efobi, Akinleye & Fasawe, 2020). 

Interoperability remains one of the most persistent technical 

challenges in hybrid and multi cloud IAM integration. 

Organizations frequently operate across a combination of 

legacy systems, private infrastructure, and multiple public 

cloud providers, each with its own identity management tools 

and authentication protocols. Although modern standards 

such as SAML, OAuth, and OpenID Connect support cross-

platform integration, differences in implementation, 

configuration, and feature support can create compatibility 

gaps (Obuse, et al., 2020, Onovo, et al., 2020, Osuji, Dako & 

Okafor, 2020). Legacy applications may lack support for 

modern authentication standards, requiring custom 

integrations or costly upgrades. In addition, inconsistent 

identity attribute formats and access policy models can 

complicate synchronization across platforms. Achieving 

seamless interoperability requires careful planning, 

standardized identity schemas, and robust integration 

frameworks. Without these efforts, organizations risk 

fragmented identity governance and inconsistent access 

controls. 

Vendor lock-in represents another major concern in IAM 

integration. Many cloud providers offer proprietary identity 

services that integrate tightly with their platforms, creating 

strong incentives for organizations to adopt vendor-specific 

solutions. While these tools can provide convenience and 

deep integration within a single environment, they may limit 

flexibility and portability across multi cloud ecosystems. 

Organizations that rely heavily on a single vendor’s identity 

services may face significant challenges when attempting to 

migrate workloads, adopt new providers, or integrate third-

party applications (Bankole, et al., 2020, Dako, et al., 2020, 

Imediegwu & Elebe, 2020). Vendor lock-in can also affect 

pricing, innovation, and long-term strategic flexibility. To 

mitigate this risk, organizations often prioritize open 

standards and interoperability when selecting IAM 

technologies. However, balancing the benefits of vendor-

specific features with the need for portability remains a 

complex strategic decision. 

Skills gaps and workforce readiness present significant 

organizational challenges. IAM integration requires expertise 

across multiple domains, including cybersecurity, cloud 

architecture, compliance, and software development. Many 

organizations struggle to recruit and retain professionals with 

the specialized skills needed to design and manage complex 

identity ecosystems (Filani, Okpokwu & Fasawe, 2020, 

Gado, et al., 2020, Nduka, 2020). In addition, existing IT 

teams may require substantial training to adopt new 

technologies and governance models.  
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Skills shortages can delay implementation, increase reliance 

on external consultants, and limit the effectiveness of IAM 

initiatives. Investing in training and professional 

development is therefore critical for building internal 

capabilities and sustaining long-term governance maturity. 

Governance misalignment is another risk that can undermine 

IAM integration efforts. Identity governance spans multiple 

departments, including IT, security, legal, compliance, and 

business operations. Without clear communication and 

shared objectives, these groups may pursue conflicting 

priorities or implement inconsistent policies. For example, 

security teams may prioritize strict access controls, while 

business units focus on user convenience and productivity. 

Legal and compliance teams may interpret regulatory 

requirements differently from technical teams responsible for 

implementation (Obuse, et al., 2020, Okafor, Dako & Osuji, 

2020, Onovo, et al., 2020). Aligning these perspectives 

requires strong leadership, clear governance structures, and 

collaborative decision-making processes. Establishing shared 

goals and accountability frameworks can help ensure that 

IAM strategies support both security and business objectives. 

Operational complexity increases as organizations expand 

their hybrid and multi cloud environments. Managing 

identities across multiple platforms involves coordinating 

authentication systems, access policies, monitoring tools, and 

compliance processes. The dynamic nature of cloud 

environments, where resources can be created and 

decommissioned rapidly, adds further complexity. 

Automated provisioning and policy enforcement are essential 

for maintaining consistency, but they require robust 

configuration and ongoing oversight. Misconfigurations can 

introduce vulnerabilities and create opportunities for 

unauthorized access. Continuous monitoring and auditing are 

necessary to maintain visibility and detect anomalies 

(Bankole, et al., 2020, Efobi, Akinleye & Fasawe, 2020, 

Nduka, 2020). 

Risk considerations also extend to compliance and regulatory 

challenges. Organizations must ensure that IAM controls 

support data protection requirements and provide detailed 

audit trails. Maintaining compliance across multiple 

jurisdictions and platforms requires consistent policy 

enforcement and centralized reporting capabilities. Failure to 

meet regulatory expectations can result in financial penalties 

and reputational damage. 

Despite these challenges, effective planning, collaboration, 

and investment can help organizations overcome barriers to 

IAM integration. Addressing interoperability, avoiding 

vendor lock-in, developing workforce capabilities, aligning 

governance structures, and managing operational complexity 

are critical steps toward building secure and resilient identity 

ecosystems in hybrid and multi cloud environments. 

 

2.6. Future Trends and Research Directions 

The future of Identity and Access Management integration in 

hybrid and multi cloud environments is being shaped by rapid 

technological innovation, evolving threat landscapes, and 

increasing demands for seamless digital experiences. As 

organizations continue to expand their reliance on distributed 

infrastructure, IAM is evolving from a control mechanism 

into an intelligent, adaptive, and automated governance 

capability (Ekechi & Fasasi, 2020, Ekechi, 2020, Gado, et al., 

2020). Emerging trends such as artificial intelligence–driven 

identity analytics, passwordless authentication, identity 

fabrics, and DevSecOps-based automation are redefining 

how organizations approach identity governance and creating 

new opportunities for research and technological 

development. 

Artificial intelligence and advanced analytics are becoming 

central to the evolution of IAM. Traditional identity 

governance relies heavily on static rules and periodic 

reviews, which are often insufficient in dynamic cloud 

environments. AI-driven identity analytics introduces the 

ability to analyze vast volumes of identity and access data to 

detect patterns, anomalies, and emerging risks. Machine 

learning models can identify unusual login behaviors, 

privilege escalation attempts, or suspicious access patterns 

that might otherwise go unnoticed. These capabilities support 

continuous risk assessment and adaptive access decisions, 

enabling organizations to respond to threats in real time 

(Yetunde, Onyelucheya & Dako, 2018). AI can also enhance 

identity lifecycle management by automating access reviews, 

predicting role changes, and recommending least-privilege 

policies. As these technologies mature, research 

opportunities will focus on improving model accuracy, 

reducing bias, and ensuring explainability in automated 

decision-making. 

Passwordless authentication represents another 

transformative trend in IAM. Password-based authentication 

has long been recognized as a major source of security 

vulnerabilities due to weak passwords, reuse across services, 

and susceptibility to phishing attacks. Advances in biometric 

technologies, hardware security keys, and device-based 

authentication are enabling organizations to move toward 

passwordless models. By eliminating passwords, 

organizations can significantly reduce the attack surface 

while improving user experience. Passwordless 

authentication aligns closely with zero trust principles, 

emphasizing strong identity verification and continuous 

authentication. Future research will explore the usability, 

scalability, and privacy implications of widespread 

passwordless adoption, as well as strategies for integrating 

these technologies across hybrid and multi cloud 

environments (Ekechi & Fasasi, 2020, Elebe & Imediegwu, 

2020, Nduka, 2020). 

The concept of identity fabrics is gaining attention as 

organizations seek to unify identity governance across 

distributed ecosystems. An identity fabric provides a 

cohesive framework that integrates identity services, access 

policies, and governance processes across multiple platforms 

and environments. Rather than relying on isolated identity 

systems, identity fabrics enable consistent policy 

enforcement and centralized visibility. This approach 

supports seamless user experiences while maintaining strong 

security and compliance. Identity fabrics also facilitate 

interoperability, enabling organizations to integrate new 

technologies and services without disrupting existing 

governance structures (Adesanya, et al., 2020, Bankole, et 

al., 2020, Nduka, 2020, Onovo, et al., 2020). Research in this 

area will likely focus on architectural models, standardization 

efforts, and methods for measuring governance maturity 

within identity fabrics. 

DevSecOps-based automation is another key trend 

influencing the future of IAM integration. As organizations 

adopt agile development practices and infrastructure-as-code 

approaches, identity governance must evolve to keep pace 

with rapid deployment cycles. Integrating IAM into 

DevSecOps workflows ensures that identity controls are 

embedded into application development and infrastructure 
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provisioning processes. Automated identity provisioning, 

policy enforcement, and compliance checks can be 

implemented as part of continuous integration and continuous 

deployment pipelines. This approach reduces manual 

intervention, improves consistency, and accelerates the 

deployment of secure applications (Nwankwo, Okeke & 

Ugwu-Oju, 2020, Okeke, Nwankwo & Ugwu-Oju, 2020, 

Osuji, Okafor & Dako, 2020). Future research will explore 

best practices for integrating IAM into DevSecOps 

environments and evaluating the impact of automation on 

governance effectiveness. 

These emerging trends highlight the growing importance of 

adaptive and intelligent IAM systems. Future IAM solutions 

will likely emphasize real-time decision-making, contextual 

access control, and seamless integration across platforms. As 

organizations continue to navigate complex digital 

ecosystems, the integration of advanced technologies and 

innovative governance models will play a critical role in 

shaping the future of identity and access management (Alao, 

Nwokocha & Filani, 2020, Filani, Okpokwu & Fasawe, 2020, 

Okesiji, et al., 2020). 

 

2.7. Conclusion 

The rapid expansion of hybrid and multi cloud computing has 

transformed identity into the central control point of modern 

enterprise security. As organizations distribute workloads 

across diverse platforms and enable remote, mobile, and 

automated access to critical resources, traditional perimeter-

based security models have proven insufficient. This review 

has explored the evolution of identity-related challenges, the 

foundational principles of Identity and Access Management, 

the architectural models that enable integration, the standards 

and technologies that support interoperability, the 

implementation risks organizations must address, and the 

emerging trends shaping the future of identity governance. 

A key insight is that identity fragmentation and access sprawl 

are now among the most significant risks facing distributed 

digital environments. Without unified governance, 

organizations struggle to maintain consistent policies, 

visibility, and accountability across multiple platforms. The 

shift toward identity-centric and zero trust security models 

reflects the recognition that identity is the new security 

perimeter. Effective IAM integration therefore requires 

coordinated strategies that align authentication, 

authorization, lifecycle management, and governance 

processes across hybrid and multi cloud infrastructures. 

The review also highlights the importance of standardized 

technologies and architectural approaches in enabling 

integration. Federation, identity brokering, directory 

synchronization, and API-driven orchestration provide the 

structural foundation for consistent identity governance, 

while standards such as SAML, OAuth 2.0, OpenID Connect, 

and SCIM enable secure interoperability across systems. 

However, successful implementation requires addressing 

interoperability challenges, avoiding vendor lock-in, 

developing workforce capabilities, and aligning governance 

structures across organizational functions. IAM integration is 

not solely a technical initiative but a strategic transformation 

that demands cross-functional collaboration and long-term 

commitment. 

Emerging technologies and research directions further 

emphasize the dynamic nature of IAM. Artificial intelligence, 

passwordless authentication, identity fabrics, and 

DevSecOps automation are reshaping how organizations 

approach identity governance and risk management. These 

innovations promise improved efficiency, stronger security, 

and more seamless user experiences, but they also introduce 

new challenges that require continued research and 

adaptation. 

Ultimately, unified IAM strategies are essential for enabling 

secure and compliant hybrid and multi cloud ecosystems. 

Organizations that invest in integrated identity governance 

can strengthen resilience, improve regulatory compliance, 

and support digital transformation initiatives. As hybrid and 

multi cloud adoption continues to accelerate, the ability to 

manage identity as a strategic asset will remain a critical 

determinant of organizational success and trust in 

increasingly complex digital environments. 
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