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 A B S T R A C T 
In today's complex IT environments, managing access to applications and ensuring secure handling of privileged roles is 

crucial for preventing unauthorized access and potential security breaches. This research presents a comprehensive framework 
designed to lead application governance efforts, specifically focusing on role provisioning and least privileged access management. 
The framework addresses the growing complexity of IT environments, particularly in multi-tenant and cloud computing 
scenarios. It integrates best practices from information security governance, including the development of robust policies and 
standards, regular auditing of access controls, and continuous collaboration with application owners to implement corrective 
measures. Drawing on key insights from literature, the paper explores how to mitigate risks associated with privileged accounts 
and unauthorized access, emphasizing the principle of least privilege. By adopting a continuous improvement approach, this 
framework aims to enhance security posture, reduce vulnerabilities, and ensure compliance with organizational and regulatory 
standards. This research serves as a valuable resource for IT security practitioners, Information Security (InfoSec) professionals, 
application owners, and product managers, offering a structured approach to managing access controls and preventing security 
incidents. The framework not only addresses current challenges but also provides a foundation for future improvements in 
application governance. By fostering a culture of security, organizations can better protect sensitive information, maintain 
operational integrity, and build trust with stakeholders in an increasingly interconnected digital landscape.
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1. Introduction
The rapid adoption of cloud computing, along with the 

increasing complexity of IT environments, has significantly 
elevated the importance of robust application governance. 
Organizations are tasked with ensuring that access to applications 
is managed securely, especially in scenarios where multiple 
users, services, and tenants interact within shared environments. 
Effective application governance is no longer a luxury but a 
necessity for preventing unauthorized access and potential 
security breaches that could have catastrophic consequences.

This research explores the critical aspects of application 
governance, with a specific focus on role provisioning and least 
privileged access management. Role provisioning involves the 
systematic assignment of access rights based on the roles within an 
organization, ensuring that users have the necessary permissions 
to perform their duties without overexposing the organization to 
security risks. Least privileged access management, on the other 
hand, is a security principle that restricts users’ access rights to 
the minimum necessary to perform their job functions, thereby 
minimizing the risk of insider threats and reducing the impact of 
potential security breaches.

https://doi.org/10.51219/JAIMLD/raj-vayyavur/258
https://urfpublishers.com/journal/artificial-intelligence
https://doi.org/10.51219/JAIMLD/raj-vayyavur/258


J Artif Intell Mach Learn & Data Sci | Vol: 1 & Iss: 4Vayyavur R.,

2

As organizations increasingly rely on cloud-based and multi-
tenant architectures, the need for effective role provisioning 
and least privileged access management has become more 
pressing. The literature emphasizes the challenges posed 
by these environments and the importance of developing a 
comprehensive framework that integrates best practices from 
information security governance.

Figure 1: Comprehensive Framework for Application Security 
Governance.

In this paper, we propose a comprehensive framework 
for leading application governance efforts, focusing on role 
provisioning and least privileged access management. This 
framework is designed to help organizations mitigate risks, 
enhance their security posture, and comply with regulatory 
requirements. We will explore the development of policies and 
standards, the importance of regular auditing, and the need for 
continuous collaboration with application owners to ensure that 
security measures are effectively implemented and maintained. 
By adopting a continuous improvement approach, organizations 
can not only address current security challenges but also 
anticipate and prepare for future threats.

2. Role Provisioning in Application Governance
Role provisioning is a critical component of maintaining 

a secure and well-governed IT environment. Proper role 
provisioning ensures that users have the necessary access 
to perform their duties without exposing the organization 
to unnecessary risks. However, in many organizations, the 
current state of role provisioning is far from ideal. Employees 
are frequently granted more access than necessary, leading to 
significant security vulnerabilities. A prevalent issue is the 
indefinite or extended retention of administrative access to 
production environments, even after the original need for such 
access has expired. This practice substantially increases the risk 
of security breaches and unauthorized access, as it provides 
opportunities for the misuse or exploitation of privileged 
accounts.

Shin, et al.16, in their work on role-based provisioning in 
Infrastructure as a Service (IaaS) environments, underscore the 
importance of precise and secure role assignments to mitigate 
such risks. Their research highlights that, in environments like 
IaaS, where multiple users and services interact within shared 
resources, a strict and well-defined role provisioning system is 
essential to prevent unauthorized access and ensure that each 
user has only the permissions required for their specific role.

To mitigate these risks, organizations should ensure that 
access is granted strictly based on specific roles within the 

organization. For instance, project managers should be provided 
with edit access only to the projects they are directly responsible 
for. While they may need view access to other projects for 
reference or oversight, edit permissions should be tightly 
controlled and limited to their specific areas of responsibility. 
This practice prevents project managers from inadvertently 
or maliciously altering projects outside their purview, thereby 
maintaining the integrity of the project data.

The Prima system, as discussed by Lorch, et al.15, serves as a 
practical example of a privilege management and authorization 
system designed to enforce access control in grid environments. 
Such systems can be adapted to modern cloud and enterprise 
environments to ensure that only authorized users can access 
sensitive information. By implementing similar systems, 
organizations can enforce stringent access controls, ensuring 
that users have access only to the data and resources necessary 
for their role.

In situations where a project manager needs to support a 
fellow project manager who is on leave, role provisioning can 
allow for temporary proxy access. However, this access should 
be granted for a limited period and be closely monitored. The 
related access rights should be terminated promptly once the 
temporary need has passed. This approach helps to ensure that no 
unnecessary access remains in the system, thereby reducing the 
risk of unauthorized changes or access to sensitive information. 
By implementing these controls, organizations can manage 
temporary access needs effectively without compromising 
security.

A critical aspect of role provisioning is the ability to audit 
and monitor access usage continuously. Audit logs should be 
enabled and regularly reviewed to track how access rights are 
being used, ensuring proactive control over who has access to 
what within the organization. This continuous monitoring allows 
for the timely detection of any anomalies or misuse of access 
rights, enabling swift corrective actions to be taken. By regularly 
auditing access logs, organizations can identify and address 
potential security risks before they escalate into significant 
issues.

Additionally, employees may sometimes require additional 
access on an exception basis. Such access should be granted 
only when absolutely necessary and must be subject to strict 
monitoring and control. Exception-based access should have 
clearly defined expiration dates, and access logs should be 
reviewed to ensure that it is being used appropriately and only 
for the intended purpose. This controlled approach to exception-
based access helps maintain the security of the IT environment 
while still accommodating legitimate needs for temporary 
elevated access.

By adopting a more disciplined and controlled approach to 
role provisioning, organizations can significantly reduce their 
risk exposure and enhance their overall security posture. This 
approach not only helps in preventing unauthorized access and 
security breaches but also aligns access management with the 
principle of least privilege, ensuring that employees have only 
the access they need to perform their job functions effectively. 
Through careful role provisioning, organizations can create a 
more secure, efficient, and compliant IT environment, protecting 
both their data and their operations from potential threats.
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3. Least Privileged Access Management 
Least Privileged Access Management is a core security 

principle that mandates users be granted only the minimum 
level of access necessary to perform their job functions. This 
principle is crucial in reducing an organization’s attack surface, 
minimizing insider threats, and protecting sensitive information 
from unauthorized access. However, despite its importance, 
many organizations struggle to enforce this principle effectively, 
particularly in high-risk environments such as production 
systems, where the potential consequences of excess access are 
significant.

A common challenge in implementing least privileged 
access is the handling of administrative rights in production 
environments. In many organizations, employees, including 
project managers, are often granted administrative access that 
far exceeds their immediate needs. For example, a project 
manager might receive broad access rights, including the ability 
to edit projects beyond their direct responsibility. Moreover, this 
access is often retained indefinitely or for extended periods, even 
after the original need for such access has passed. This practice 
increases the risk of unauthorized changes, data breaches, and 
the exploitation of privileged accounts.

To mitigate these risks, organizations must enforce the 
principle of least privilege by ensuring that access rights are 
tightly aligned with the specific roles and responsibilities of 
each employee. For example, project managers should have 
edit access solely to the projects they are actively managing. 
Access to other projects should be restricted to view-only 
permissions, unless a specific, temporary need arises. This 
approach helps prevent inadvertent or malicious modifications 
to projects outside a manager’s scope, thereby reducing the risk 
of operational disruptions and data integrity issues.

In scenarios where a project manager needs to temporarily 
assume the responsibilities of a colleague-such as covering for 
someone on leave-proxy access can be granted for a limited 
duration. This temporary access should be tightly controlled, with 
clearly defined start and end dates, ensuring that the additional 
permissions are automatically revoked once the temporary need 
is fulfilled. This approach aligns with the recommendations of 
Bhaskaran et al. [3], who emphasize the importance of controlling 
and monitoring privileged accounts closely. By strictly enforcing 
the termination of temporary access, organizations can prevent 
the accumulation of unnecessary privileges that could be 
exploited if left unchecked.

Continuous monitoring and auditing are critical components 
of an effective least privileged access management strategy. As 
Carter8 discusses, regular audits of access rights, continuous 
monitoring of privileged accounts, and the use of automation 
tools to enforce least privilege policies are essential practices. 
Enabling audit logs across all systems allows organizations to 
track how access rights are utilized, providing visibility into 
who accessed what and when. Regularly reviewing these logs 
enables the detection of anomalies, such as unauthorized access 
attempts or unusual patterns of behavior, which could indicate 
a security breach or insider threat. Proactive monitoring also 
allows security teams to take swift corrective action, such as 
revoking unnecessary access or investigating suspicious activity.

In certain cases, employees may require additional access 
on an exception basis to perform specific tasks outside their 

usual role. While such exceptions are sometimes necessary, they 
should be granted cautiously and under strict control. Exception-
based access should have predefined expiration dates, and its use 
should be closely monitored to ensure it is limited to the intended 
purpose. This approach, as emphasized by both Bhaskaran, et 
al.3 and Carter8, helps minimize the risk of privilege escalation 
and ensures that temporary access does not compromise the 
organization’s overall security posture.

Implementing least privileged access management effectively 
requires a disciplined approach to access control, continuous 
monitoring, and fostering a culture of security awareness. By 
adhering to the principle of least privilege, organizations can 
significantly reduce their exposure to security risks, ensuring 
that employees have only the access necessary to perform 
their roles without compromising the security of the broader 
IT environment. This approach not only enhances operational 
security but also aligns with regulatory requirements and best 
practices in information security governance.

4. Access Management Policies & Standards 
Developing robust policies and standards is a fundamental 

step in establishing effective application governance. These 
policies serve as the foundation for how access is granted, 
managed, and monitored within an organization. In many cases, 
the lack of clear policies or the inconsistent application of 
existing policies can lead to significant security vulnerabilities, 
particularly in environments where employees are often granted 
more access than necessary.

To address this issue, organizations must establish clear, role-
based access control (RBAC) policies that define the specific 
access rights associated with each role within the organization. 
For instance, a policy might state that project managers should 
only have edit access to the projects they are directly responsible 
for, with view-only permissions to other projects. These policies 
should also define the conditions under which temporary or 
proxy access may be granted, such as when a project manager 
needs to cover for a colleague on leave.

In line with best practices, as discussed by Brotby4 and Blobel, 
et al.5, these policies should be comprehensive, covering not just 
the assignment of roles and permissions, but also the processes 
for regularly reviewing and updating access rights. This includes 
defining the procedures for revoking access when it is no longer 
needed, such as immediately terminating temporary access 
granted during a colleague’s absence. By implementing strict 
policies and standards, organizations can significantly reduce 
the risk of unauthorized access and ensure that access rights are 
aligned with the principle of least privilege.

Furthermore, policies should incorporate guidelines for 
continuous monitoring and auditing, as emphasized by Carter8. 
This includes ensuring that audit logs are enabled and regularly 
reviewed to track how access rights are used and to identify any 
potential security breaches or unauthorized access attempts. 
By embedding these practices into the organization’s access 
management policies, security teams can maintain proactive 
control over who has access to what, thereby enhancing the 
overall security posture.

5. Auditing & Identifying Gaps in Access 
Management 

Regular auditing is essential for maintaining effective 
access management and ensuring that the established policies 
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and standards are being followed. Without regular audits, 
organizations may unknowingly allow excessive or outdated 
access rights to persist, which can lead to security breaches and 
unauthorized access.

As highlighted by Johnston and Hale13, improved security 
governance can be achieved through regular audits and 
assessments of access controls. These audits should focus on 
identifying any gaps between the current access rights and the 
defined role-based access control policies. For example, an audit 
might reveal that a project manager still has edit access to a 
project they are no longer responsible for, or that temporary proxy 
access was not revoked after the agreed period. By identifying 
these discrepancies, organizations can take corrective action to 
align access rights with the principle of least privilege.

In addition to identifying gaps, audits should also assess 
the effectiveness of the existing access management processes. 
This includes evaluating whether the processes for granting, 
modifying, and revoking access are efficient and aligned with 
the organization’s security goals. The findings from these audits 
can inform updates to policies and standards, ensuring that the 
organization’s access management practices remain robust and 
effective in the face of evolving security threats.

Bhaskaran, et al.3 emphasize the need for close monitoring of 
privileged accounts, which should be a key focus during audits. 
This involves reviewing the use of administrative and privileged 
accounts to ensure that they are being used appropriately and 
that access is being granted and revoked in a timely manner. 
By continuously auditing and monitoring access controls, 
organizations can maintain a strong security posture and 
minimize the risk of unauthorized access.

6. Collaboration with Security Team & Application 
Owners 

Collaboration between security teams and application owners 
is crucial for the effective implementation of access management 
policies. Application owners are often the individuals most 
familiar with the specific access needs of their applications, 
and their input is essential for ensuring that access controls are 
appropriately configured and maintained.

Becker and Drew6 discuss the challenges of deploying 
user provisioning and identity access management systems, 
highlighting the need for close collaboration between security 
teams and application owners. This collaboration is particularly 
important when it comes to identifying and addressing gaps 
in access management. For example, if an audit reveals that a 
project manager has excessive access to multiple projects, the 
security team should work with the relevant application owners 
to revoke unnecessary permissions and ensure that access is 
aligned with the principle of least privilege.

Application owners should also be involved in the continuous 
improvement of access management practices. This includes 
regularly reviewing the access needs of their applications 
and working with security teams to update access controls as 
necessary. By fostering a collaborative approach, organizations 
can ensure that access controls remain effective and responsive 
to changing security requirements.

Furthermore, application owners should play an active role in 
monitoring access to their applications. This includes regularly 
reviewing audit logs to detect any unauthorized access attempts 

or unusual patterns of behavior. By working closely with security 
teams, application owners can help to identify potential security 
risks early and take corrective action to mitigate those risks.

Gashgari, et al.12 propose a best-practice framework for 
information security governance that includes guidelines 
for working with application owners to maintain secure 
access controls. This framework emphasizes the importance 
of communication and collaboration in achieving effective 
application governance. By involving application owners in 
the access management process, organizations can ensure that 
access controls are not only aligned with security policies but 
also tailored to the specific needs of each application.

7.  Continuous Improvement in Application Security 
Governance 

Application security governance is an ongoing process that 
requires continuous improvement to remain effective in the 
face of evolving security threats and changing IT environments. 
As new vulnerabilities are discovered and as organizational 
needs change, access management practices must be regularly 
reviewed and updated to ensure they remain effective.

Tan, et al.17 discuss the importance of continuous improvement 
in information security governance, particularly in ensuring that 
security measures remain effective over time. This approach 
involves regularly reviewing and updating access management 
policies and standards to address emerging security challenges. 
For example, as organizations increasingly adopt cloud-based 
services and multi-tenant architectures, access management 
practices must be adapted to address the unique risks associated 
with these environments.

Continuous improvement also involves the regular auditing 
of access controls, as discussed earlier, and the proactive 
identification of gaps and weaknesses in the organization’s 
access management practices. By continuously monitoring and 
reviewing access controls, organizations can ensure that any 
issues are identified and addressed promptly, reducing the risk 
of security breaches and unauthorized access.

Furthermore, continuous improvement requires a commitment 
to ongoing education and training for all stakeholders involved 
in application governance. This includes ensuring that security 
teams, application owners, and end-users are aware of the 
importance of least privileged access management and are 
equipped with the knowledge and tools to implement and 
maintain effective access controls.

Daase and Friesendorf9 argue that security governance must 
be flexible and adaptable, allowing organizations to respond to 
new security challenges as they arise. By adopting a continuous 
improvement approach, organizations can ensure that their 
application governance efforts remain effective and that any 
gaps in security controls are promptly addressed.

7. Conclusion
In conclusion, the increasing complexity of modern 

IT environments necessitates a comprehensive approach 
to application governance, particularly in the areas of role 
provisioning and least privileged access management. As 
organizations continue to embrace cloud computing and multi-
tenant architectures, the need for robust access management 
frameworks has become more critical than ever.
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This paper has outlined a comprehensive framework that 
integrates best practices from information security governance, 
focusing on the development of policies and standards, regular 
auditing, and continuous collaboration with application owners. 
By adhering to the principle of least privilege, organizations can 
significantly reduce their exposure to security risks, ensuring 
that employees have only the access necessary to perform their 
roles without compromising the security of the broader IT 
environment.

The proposed framework emphasizes the importance of 
continuous improvement in application governance, ensuring 
that access management practices remain effective in the face of 
evolving security threats. For IT security practitioners, InfoSec 
professionals, application owners, and product managers, this 
framework provides a structured approach to managing access 
controls and preventing security incidents.

Ultimately, the success of any application governance effort 
depends on the commitment of all stakeholders to foster a culture 
of security within the organization. By prioritizing security 
governance and continuously improving access management 
practices, organizations can better protect themselves against the 
ever-evolving landscape of digital threats and ensure a secure 
and resilient IT environment for the future.
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