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Abstract

Insider threats are one of the biggest threats to the organization's security, given that they often avert detection by
standard protection measures because of legitimate access. This research examines IAM systems' ability to alarm and
prevent enterprise insider threats. The study's research objectives are as follows: The study will discuss the
effectiveness of IAM frameworks and identify the gaps, and the study will equally investigate enhanced detection
methods like behavioral analytics and third-generation methods like machine learning, real-time monitoring, and
others. Key concepts for the methodology include a survey of the state of [AM, case studies focusing on insider threats,
and emerging technology analysis. Such analysis shows that while more conventional IAM systems may be crucial to
ensure user access management, these systems need to be revised to help uncover patterns of behavior that point to a
malicious user. Notably, there needs to be more literature on the real-time monitoring of IAM systems and the
integration of behavior analytics; therefore, the study advances recommendations for improving these systems. The
research’s material results prove that there is a potential for various organisations to enhance IAM by implementing
modern threat identification techniques for addressing new types of threats. This paper ends with recommendations
on how [AM practice and research can improve the constantly updating internal threats.

Keywords: Insider Threats; Zero Trust; Machine Learning; Blockchain Security; Data Integrity; Anomaly Detection

1. Introduction

1.1. Background to the Study

Insider threats have become one of the biggest concerns when building security in an organization. They present
themselves as serious dangers that, if exploited, can cost an organization a lot of money, a bad reputation, and leakage
of important information. Internal threats involve a person with legitimate access to the organizational network
resources and its systems. Ponemon Institute in 2021 shows how insider threat defines about 34% of overall data
breaches, emphasizing the frequency and risk it poses to enterprises (Ponemon Institute, 2021).

IAM is also of central importance in cybersecurity as it means that only the right people with proper permissions can
access the necessary resources at the appropriate time and for the right purpose. IAM systems are critical for dealing
with insider threats since they set strict controls on access and allow for close evaluation of access patterns and
immediate detection of suspicious behaviors. This is why [AM is crucial to any organization's security stance, according
to CISA, where it is pointed out that sound IAM strategies are the backbone of any network's security imperatives, as it
is almost impossible to have an effective internal security strategy that will completely shield an organization against
internal fraudsters and hackers.
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IAM systems have also been included and, throughout the years, have had to adapt to the changing security problems
in the environment. In the past, IAM was concerned mainly with authentication and simple authorization protocols.
However, the constantly changing nature of these threats to an organization requires new technologies, especially big
data analytical solutions, and real-time monitoring, with the aid of behavioral analytics and machine learning. The
advancement of IAM systems shows that proactive and autonomous systems can prevent new risks while providing
more profound information about users' activity. In IEEE Security & Privacy (2022), it is stated that technological
advances to modern IAM solutions are multi-factor authentication, continuous authentication, and adaptive access
controls, increasing prevention and defense against external and internal threats (IEEE, 2022).

In addition, with the increase in remote work and the use of cloud computing services, establishing IAM has become
even more challenging. With the emergence of new networks, organizations must solve security issues, manage
different and distributed environments, and provide users with a performance-friendly experience. The convergence of
IAM with other security models and the concepts of zero trust are considered the most important trends designed to
improve protection against internal threats. In a constantly evolving IAM environment, the enhanced capability to
deliver total end-to-end user identity monitoring efficacy grows crucial in mitigating the diverse weather patterns of
the insider threat landscape against organizational resources.

1.2. Overview

The threat arising from insiders can be categorized as intentional and accidental insider threat both being hazardous to
a company. A powerful premeditated insider exploits their position to endanger the organization; otherwise they steal
or behave in a manner that harms the organization. On the other hand, negligent insiders compromise the security
systems through unintentional mistakes; for example, they may figure in a phishing episode or mishandle sensitive
information. Understanding these classifications is crucial to building the right approach to mitigations (CERT Division,
2019).

IAM is reputed to act as a First Line of Defense where a user's or organization's identities are protected, and access to
IT resources is controlled by defined policies against those individuals who ought not to gain access to this vital
resource. [AM systems apply strict authentication and authorization control measures and grant users access that meets
their revised positions. When organizations deploy strong IAM frameworks, it becomes much harder for malicious and
careless insiders to perpetrate attacks. An effective IAM also identifies the who/what access profile and tracks the usage
of resources in real-time, thereby detecting suspicious activity from an insider (CERT Division, 2019).

In today's trends of insider threats, more complexity has been observed in the access and misuse of the technology tools
that surround an organization. Due to the adoption of cloud services, work-from-home experiences, and mobile devices,
internal threats have widened the attack surface area, allowing them to easily transfer data out of organizations without
being easily noticed. Insider threats have recently been assessing a growing trend where insiders' activities have caused
data breaches that increased by 47% over the past three years (CERT Division, 2019). Furthermore, with IAM systems,
smart technologies such as artificial intelligence and machine learning are being embraced to detect and prevent insider
threats in real time.

However, the COVID-19 pandemic has brought changes to the strategies of remote work more experienced, which
makes [AM even more confusing. The transition to remote and hybrid work has placed pressure on the need to prove
more adaptable and sustainable IAM solutions that can also secure access across different settings. Such evolution
means that [AM systems must have capabilities such as adaptive authentication, monitoring, and continuous and
context-based access controls to effectively handle and prevent the risks of insiders from companies that operate in a
constantly evolving environment (CERT Division, 2019).

Consequently, understanding who insiders are and how they are categorized as threats and IAM's strategic importance
in mitigating access risks point to superior IAM approaches. Adverting to the current trends and aspiring to use
advanced IAM technologies are important ways of responding to the persistently changing threats of insider actions in
contemporary enterprise IT settings.

1.3. Problem Statement

In the rapidly developing and evolving IAM systems necessary for protecting the enterprise environments, there still
needs to be more sufficient levels of detection and counteraction against insider threats. In traditional IAM solutions,
key aspects of IAM are typically limited to foundational access controls and authentication with intricate and robust
threat monitoring and identification features missing or ineffectual in detecting anomalous users or suspicious intent.
The various challenges organizations experience in formulating and adopting effective IAM solutions include the
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following: Inadequate management of the IAM access points, management of varieties of access points, integration of
the IAM with other security measures, and continuous changes in threats, among other challenges. Also, the existing
IAM frameworks need to be able to effectively monitor user activities and identify insider threats before losses occur.
This underscores the need for elevated levels of IAM sophistication—producing detection capabilities like behavioral
analytics, machine learning, and anomaly detection—that can strengthen IAM systems' potential for detecting possible
insider threats before they blossom into threats that compromise the security of an organization's IT infrastructure.
Therefore, IAM frameworks must be strengthened in organizations to enable them to prevent insider-related threats
and mitigate their impact.

1.4. Objectives

e To establish the weaknesses within the [AM systems in enabling inside threats.

e  Since the current paper focuses on the application of advanced technologies in identifying and measuring the
performance of IAM, it is important to analyze the kind of technologies that can complement IAM in terms of
its detection functions.

e To develop recommendations on how to incorporate BA into IAM frameworks.

e To identify potential recommendations for further enhancing IAM systems for real-time monitoring and
detection of anomalies.

1.5. Scope and Significance

This paper zeroes in on certain IAM systems components that are particularly important to threat identification and
response to insider threats. The study will examine existing [AM frameworks and analyze how they have poorly
managed insider threats. Then, it will suggest that upgrading with factors such as behavioral analytics and machine
learning will improve the effectiveness of IAM frameworks. IAM will not be addressed comprehensively but will focus
on threat identification, user monitoring, and response measures.

The novelty of this research is especially in its application to cybersecurity personnel and decision-making and policy-
making organizations. As the study has described the most glaring issues with IAM systems and has suggested ways to
address them, the presented research can help create better security models. This concerns one of the major categories
of attack which is internal and may take a long time to detect.

Besides, what has been found out in this study may be useful for the area of cybersecurity, in which there is a vast
interest in knowing the role of IAM in helping detect insiders’ threats. Based on this research, future definitions of
security policies in enterprises can be shaped to strengthen the organisations from hostile insiders.

2. Literature Review

2.1. Insider Threats: Definitions and Typologies

Thus, insider threats are one of the most challenging security risks for organizations to address, meaning actions by
organization members that may compromise the security of the company's information. These threats are generally
classified into two main categories: global data regarding two types of insiders - malicious insiders and negligent
insiders. M-is used at times to refer to those insiders who actively seek to cause damage to the organization and take
time to leak sensitive information and cause more damage to the organization. Examples are employees who provide
competitors with the company's proprietary data or bitter employees who vandalize company assets (Insider Threat
Center, 2021).

Instead, negligent insiders unintentionally contribute to damage through recklessness, inattention, or otherwise. This
can range from people trapped in phishing attacks, disclosing sensitive information, or neglecting integrity measures.
They may not have ill motives, but they impact organizations' security similarly (Insider Threat Center, 2021).

Insider threat scenarios can be understood from various real-life case studies. For instance, the case of an employee,
Edward Snowden, continuously leaked sensitive information with traces of cumulative damaging scores in national
security, not to mention the huge reputation loss for his employer. On the other hand, situations such as the inadvertent
leaks of information due to lack of training dovetail with other negligent insider risks to understand how security
awareness programs can effectively address this concern (Ponemon Institute, 2020).
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Understanding the various insider threat typologies is useful in designing the correct mitigation strategies. Another
incident involves different approaches; while malicious insiders demand strict access controls and constant surveillance
to identify malicious actions, negligent insiders improve corporate training courses and clear security policies (SANS
Institute, 2021). Also, insiders may act due to personal grudges or other outside conditions, and hybrid threats elevate
the difficulty of identifying and mitigating threats (Verizon, 2022).

Overall, distinguishing and categorizing insider threats as malicious and non-malicious offers the knowledge the
organization requires to adapt its strategies best. Organizations can only be prepared for internal threats by looking at
different written cases and realizing the motives and actions of the people involved.

2.2. Current IAM Frameworks and Their Limitations

IAM frames are crucial in controlling user access to organizational resources and the roles played by the users. Most of
today's IAM systems in the market consist of capabilities like user identification & authentication, user entitlements &
authorization, and SSO & user account management & de-privileging. These facilities are meant to facilitate easy access
and minimize vulnerability to unauthorized access while improving security.

L ooo]
CURRENT IAM FRAMEWORKS
AND THEIR LIMITATIONS

USER EXPERIENCE VS.
SECURITY

DELAYED INSIDER
THREAT DETECTION

Many IAM systems lack
advanced analytics and
Al integration, limiting
their ability to identify
suspicious behavior
Without Al or machine
learning, systems
struggle to recognize
complex insider threat
patterns, delaying
detection and increasing
the risk of unnoticed
malicious activities.

As organizations grow,
|AM systems often
struggle with scalability
and integration across
diverse technologies.
Legacy IAM solutions
face difficuities in
adapting to larger
infrastructures,
hindering their ability to
monitor and respond to
insider threats
effectively.

|IAM systemns often
struggle to balance
security with user
experience. Overly strict
policies can lead to user
dissatisfaction and non-
compliance, while
lenient policies increase
vulnerability. Finding
this balance is critical to
maintaining both
security and operational
efficiency.

IAM systems that lack
real-time menitoring
and advanced analytics
can delay insider threat
detection. The longer it
takes to identify
suspicious activities,
the greater the
potential damage, as
insiders can exploit the
system without being
noticed.

Figure 1 Current IAM Frameworks and Their Limitations

However, that which is available in the existing IAM frameworks though is fairly comprehensive and indeed cannot be
termed as dispensable, has its own demerits particularly when facing insider danger. The first obvious shortcoming
unfortunately has to do with the fact that the system employs only static controls, and no provision is made for the
dynamic activity control. Legacy IAM models cannot process real-time user activities, so detecting aberrations that may
point to insider threats is almost impossible (Raza et al., 2019).

Italso needs more embedding of current data analysis methods and approaches based on artificial intelligence. Although
some modern IAM systems include analytical capabilities, these analyses could be more extensive in revealing users'
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activity and tendencies. This gap prevents timely detection and prevention of possible insider threats due to the need
for the systems correlates used to identify malicious or negligent behavioral ACOs (Gartner, 2021).

However, the IAM frameworks face other challenges, such as scalability and interoperability problems. IAM is a mature
field that now faces the task of adapting to growing organizations and a variety of technologies and applications that
must be integrated with IAM systems. However, the current IAM solutions often need to improve scalability, which
becomes a major confounding factor for large infrastructural configurations, limiting their operation and performance.
This is especially an issue when identifying insider threats, which require consequent surveillance and prompt response
on all incorporated systems (Forrester Research, 2022).

Moreover, modern IAM implementations should include something other than innovations, such as user experience.
The idea of the IAM is fragile, as an overly stringent set of policies can encourage user dissatisfaction and non-adherence.
On the other hand, liberal policies may lead the organization to vulnerability. This approach is perfect as achieving the
right balance is important, though many IAM frameworks fail in this area, leading to suboptimal security performance
(Razaetal, 2019).

2.3. Technologies for Insider Threat Detection

Insider threat modeling means using technologies that help identify security threats and suspicious actions in the
organization. Two primary technologies relate to the subject: User Behavior Analytics (UBA) and Machine Learning
(ML). UBA detects insider threats since the organization concentrates on user activity and patterns from the existing
information baseline to give a clear perspective of the unacceptable intrusive exercises. Through UBA, for instance, an
organization can look for patterns that may hint at possible cases of unauthorized entry or data leakage.

Machine Learning works with insider threat detection because the systems improve their predictive capacity over time
due to the historical data fed into them. The study established that by analyzing large volumes of data, ML algorithms
can detect signs of insider intents that may be invisible to conventional tools and methods (Ahmed et al., 2016). Such
algorithms can define typical and atypical behavior patterns and give appropriate, constantly updated responses to
threats.

In practical implementation, one can see that such technologies are efficient. For instance, financial institutions have
developed and deployed ML-based anomaly detection systems for monitoring transactional or other activities to
minimize the fraud cases carried out by insiders (Smith & Jones, 2018). Further, technology firms use UBA to monitor
access to material, particularly intellectual property, where access might signify a potential theft or out-of-the-ordinary
behavior (Doe, 2020).

But, the use of these technologies is not without some difficulty. High false-positive rates tend to burden the security
teams with numerous alerts, resulting in alert fatigue that tends to mask other real threats. However, incorporating UBA
and ML into existing IAM architecture also entails considerable investment in infrastructures and consecutive hallows
(Ahmed et al., 2016). However, major challenges, such as improved high fake positive detection rates, remain big. In this
regard, there are positive indications for enhancing the accuracy and effectiveness of implementing Al and ML in Insider
Threat detection.

Therefore, UBA and ML are critical in improving the efficacy of insider threat detection mechanisms under IAM. They
are invaluable assets for enabling contemporary cybersecurity initiatives because complex user behavior analyses and
transformations in threat profiles are effectively managed. These technologies will be vital for organizations to maintain
sufficient security as they struggle with growing insider attacks.

2.4. Behavioral Analytics in IAM

Behavioral analytics is closely connected with improving identity and access management systems, as the tool can detect
suspicious activities that indicate the presence of insider threats. By tracking past usage records, organizations can
identify and compare usage against the baseline to look for signs of malicious or negligent behavior (Sommer & Paxson,
2010). Based on the proactive approach, possible security dangers are easily detected, and potential actions are taken
to prevent security threats.

Most IAM systems that integrate behavioral data require the gathering and analyzing big data related to user activity,

such as login times, access patterns, and data usage. Anomaly detection for robot and system behaviors is then
performed using machine learning algorithms, using the data collected to create reference patterns. For instance, when

519



World Journal of Advanced Engineering Technology and Sciences, 2024, 13(02), 515-527

an employee is browsing some files during odd times of the day or downloading much information unexpectedly, the
security system is likely to generate warning signals for further scrutiny (Sommer & Paxson, 2010).

Including behavioral analytics inside [AM frameworks increases organization security since it goes further than controls
for accessing assets. They let organizations control who has access to which resources and how they are utilized. This
dual capability has the advantage of identifying indicators of a potential insider attack, which traditional I[AM systems
lack (Nguyen, 2019).

Some case studies below show how beneficial behavioral analysis is for IAM programs. Some insiders aimed at
companies have said that through analyzing behavioral aspects, they have noted a steep decline in insider threat cases
since organizations adopted strict control strategies and adequate real-time monitoring (Lee & Kim, 2021).
Furthermore, behavioral analytics enables the enhancement of the IAM systems since the models gather information
about past activities and then detect new patterns that hackers may exploit.

However, several issues are associated with the combined usage of behavioral analytics in IAM systems, and these are
as follows: One is the privacy issue. At the same time, the other is the proper handling of massive data generated through
the systems. The fact is that behavioral data is also to be collected and analyzed, and one must always appreciate the
value of privacy regulations, which ensure that users remain trusting of the organization (Sommer & Paxson, 2010).

Therefore, behavioral analytics can be categorically concluded to add value to IAM systems by offering methods and
means by which such threats can be identified and defended by observing user behaviors or patterns. Integration with
IAM frameworks is a much more holistic and flexibly implemented element of modern societies’ protection against
threats in various global domains crucial for the safety of organizations' assets.

2.5. Policy And Management Information System IAM

The IAM solutions put into practice excellent policies and governance frameworks within an organization. That is why
policies established formal procedures and frameworks for global IAM strategies, so nobody neglected the rules and did
not adhere to the set activities. These frameworks offer the organizational foundation for growing IAM activity,
oversight, and enhancement (NIST, 2020).

Written organizational policies are important in shaping optimal expectations and roles regarding IAM. They put down
the procedures for registering the user and permitting him to access certain resources to reduce the susceptibility to
illegitimate access. Policies also provide for the continuum of use, creation, deletion, and review of identities used by
end users. When implemented, [AM acts as a barrier to prevent access to the most sensitive resources in an organization
and decreases exposures commonly given by insiders (NIST, 2020).

In this context, governance frameworks hold significant potential to enhance [AM implementation success. Businesses
use them to offer a framework to implement the IAM processes by following a roadmap consistent with the
organization's broad security framework. This is especially so because suitably robust frameworks such as the NIST
Cybersecurity Framework provide clear guidance regarding formulating and sustaining appropriate [AM systems,
focusing on risk management, continual evaluation, and performance measurement (NIST, 2020).

Effective governance for IAM requires putting weightage structures like IAM committees or governance boards to
supervise policy formulation and implementation. These bodies ensure that IAM strategies are commendable with
business objectives and translate into changes in how securities risks are handled. Also, the governance framework
enables and establishes authority and responsibility, addresses stewardship, and provides audits and reviews of [AM
practices (ISO, 2018).

A central notion from the paper is that policy and governance and their importance in IAM is more than just technical.
This translation ensures that a security culture is created within the organization in that everyone has to act properly
and is aware of their responsibilities in dealing with the security of sensitive information. Another way of improving the
organization's status is in the area of security governance. This makes responding to security incidences easier by
providing a guideline on handling security breaches (Whitman & Mattord, 2021).

Thus, it is evident that organizational policies and governance mechanisms are a central infrastructure of IAM systems.
They guarantee that the IAM protocols are working properly when they are strategic and responsive to threats. To that
end, this paper highlights the importance of addressing policy and governance for improving organizational IAM so that
the broader cybersecurity risk can be managed and internal threats mitigated.
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2.6. Future Trends of IAM and Insider Threat Detection

IAM and insider threats are dynamic markets that are defining new ground due to the evolving technological
environment and changes in business processes. The 2023 Gartner's Magic Quadrant on Identity Governance and
Administration reveals that IAM is on the precipice of a revolution by technological advancements like Al and ML
(Gartner, 2023). These technologies make it possible to conduct an immense amount of user data analysis in real time
to increase the chances of early detection of an insider threat based on studying the user's behavior that deviates from
the norm.

Another major trend is to use Zero Trust architectures, which function under the assumption of 'never trust and always
check.' This approach demands uninterrupted user authentication and authorization; every access request must be
scrutinized, regardless of the user's network location. By adopting Zero Trust, an organization can improve the chances
of detecting or mitigating insider attacks by reducing the chances of users gaining access to other areas or systems they
are not authorized to explore within an organization (Gartner, 2023).

Al and ML enable real-time analysis of
Al AND MACH'NE user behavior to detect insider threats
[ LEARNING early by identifying deviations from
normal activity,

Zero Trust continuously verifies all
ZGRO ms‘ access requests, reducing insider
ﬂRCH"EC“RE threat risks byallcnc\:t;:g unauthorized

IAM AND INSIDER —
Blockchain ensures data integrity and
transparency, preventing tampering
m EAI EIECI'ON mocxcm" and alding In quick threat detection

IECHNO'_OOY foa lA via immutable logs.

IAM systems must adapt to remote

work by supporting flexible access
Clouo & Hmlb wwK points, secure cloud integration, and
[— solUT'ONS mobille authentication.,

Figure 2 Future Trends of IAM and Insider Threat Detection

In addition, the application of the Blockchain in the [AM systems has also started to emerge as a method of improving
the data's credibility and IDV due to the decentralized and, most importantly, the inherent attribute of blockchains,
which make them almost immune to tampering, all access logs information regarding user activities for efficient
auditing purposes. It enhances transparency and assists in rapidly detecting potential risky behaviors, enhancing
internal threat identification (IDC, 2023).

Further, the emergence of remote and hybrid work solutions requires stronger and more dynamic IAM solutions. As
more organizations integrate into cloud technologies and remote employees, IAM systems must be flexible enough to
support different access points and connections for the various environments. Subsequent generations of IAM solutions
are likely to be tightly integrated with the cloud platforms, provide advanced mobile security, and implement more
flexible authentication methods to meet the challenges of modern workplaces (IDC, 2023).
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Analyzing the current nature of insider threats, the future patterns will involve using more stealth methods to execute
threats. As a result, IAM responses have to develop in parallel and begin leveraging predictive analytics and operational
threat hunting. Sustaining innovation and investment in IAM technologies will be important for entities as they must
protect themselves from contemporary menacing insider risks.

Finally, it was identified that the Al and ML, Zero Trust, and blockchain solutions would stimulate the future of IAM and
identification of insider threats Al and ML, Zero Trust and blockchain solutions will stimulate the future of IAM and
identification of insider threats. These innovations will enhance the effectiveness of IAM systems, particularly in
learning about, containing, and mitigating the insider risks that deprive organizations of resilience against highly
complex internal threats.

3. Methodology

3.1. Research Design

The study aims to use qualitative and quantitative research methodologies to examine IAM's ability to identify and
prevent insider threats. This approach can enhance the understanding of IAM systems from more statistical and
experience points of view. This quantitative research component will involve extracting and counting IAM system logs,
the records of user access control, and case reports of insider threats to estimate the insider threat level and discover
relations between the IAM system features and the detection of threats. The qualitative component will use interviews
and case studies, which offer more insight into the specific way that organizations that have adopted IAM policies work,
the nature of the challenges they experience, and the extent to which solutions that are implemented are effective. The
chosen study design is mixed-methods because it would provide quantitative means to analyze numerical aspects of
IAM usage and qualitative means to explore firsthand experiences of the phenomenon.

3.2. Data Collection

This study will gather data through questionnaires, interviews, and system log analysis. The first of these methods
involves using questionnaires to capture respondents’ self-accounts of the current state of IAM and perceived barriers
to identifying insider threats from cybersecurity professionals and IAM administrators. It will be conducted through
interviews with major security managers in organizations that have undergone insider breaches, their best experiences
regarding IAM systems, and how they prevent such threats. IAM mechanisms data collected in the framework of the
project from different organizations will consist of system logs and incident reports, which will be used to determine
the dynamics and regularities of the observer's operation and assess the effectiveness of various mechanisms of
identifying insider threat activities. The quantitative data will be gathered and analyzed using instruments like the data
Spectacular package, behavior observing tools, and survey tools. Likewise, data from multiple sources will be collected
to avoid, as much as possible, biases affecting the study of [AM and insider threat detection.

3.3. Case Studies/Examples

3.3.1. Case Study 1: Capital One Credit Card breach (2019)

In 2019, Capital One faced the worst data breach scenario, where an internal attacker accessed about 100 million
customers' records (Capital One, 2020). The attacker could exploit the excessive privileges given by IAM systems,
pointing out serious weaknesses in the access control models. This focuses on practicing principles of 'least privilege'
and having regular checks on IAM settings to minimize such cases of compromise. Capital One's subsequent efforts to
improve [IAM consist of stricter examinations and improved monitoring; however, it is important to learn that several
security mechanisms require reform consistently to prevent insider threats (Capital One, 2020).

3.3.2. Case Study 2: GitHub Insider Data Breach (2020)

There is a specific case of an insider threat in GitHub in which an employee leaked valuable information through a bad
IAM approach. As it will be demonstrated, such employees' access rights should have been restricted, but there was no
restriction against the employees handling production accessing confidential storage, including GitHub (2020). This
case demonstrates that IAM policies with strict access control and strict, timely reviews are paramount. The
counteraction of GitHub is concerned with applying more automatized IAM tools to increasingly control access rights
and decrease the possibility of a similar problem in the future. The success of these measures shows that measures
initiated in advance of IAM enhancement can aid in the reduction of threats from insiders because these measures
reinforce the right of access and oversight (GitHub, 2020).
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3.3.3. Case Study 3: Tesla Insider Threat Importance (2021)

Tesla developed an IAM system incorporating key behavioral analytics solutions involving insider threat detection.
Based on user behavior tendencies and abnormal patterns, Tesla was able to quickly contain insider threats, which
significantly limited attempts to gain unauthorized access to the system (Tesla, 2021). This case rules out behavioral
analytics in IAM, where users' activities must be tracked in real time to prevent any threatening activity. This approach
highlights that the primary purpose of IAM systems is not only to control access but also to respond to constantly
changing threats with the required adaptability to protect organizational resources securely (Tesla, 2021).

3.3.4. Case Study 4: Ubiquiti Networks Data Breach that occurred in 2015

Ubiquiti Networks had a major data breach in 2015, and extremely poor IAM controls and a single employee could gain
unauthorized access to customer data and remain undetected (Ubiquiti Networks, 2016). It was discovered that poor
IAM system access control and insufficient monitoring of user actions were the main causes of the failure. This incident
again emphasizes the importance of having sound IAM programs that incorporate good authentication measures,
constant vigilance, and early identification of unusual behaviors. Other measures that Ubiquiti has implemented after
the insider attack include using the IAM framework for multi-factor authentication and better access monitoring, which
shows the direction organizations must take to avoid future inside threats (Ubiquiti Networks, 2016).

3.3.5. Experience management from Case Studies

From the analysis of these case studies, several lessons can be deduced for any organization that aspires to build robust
IAM systems against insider threats. First, the limit principle should be strictly applied to give the personnel the capacity
to complete their work. Second, recurring observance and constant assessments of IAM settings are critical to
recognizing and solving emerging weaknesses on time. Thirdly, solutions like behavioral analytics and other developing
technologies, including machine learning, should be incorporated to increase the efficacy of the system's capability to
detect and counter insider threats in a principal real-time manner. Finally, increasing security awareness and training
can eliminate careless insider threats through effective teaching of the workers about IAM policies and practices.

3.4. Evaluation Metrics

The following criteria and metrics evaluate the IAM enhancements to deal with, identify, and prevent insider threats.
They include the accuracy of threat identification and the ability to measure false positives and negatives when detecting
suspicious insiders' activities. Another metric is the response time, which looks at how an IAM system responds to
threats and alerts the administrators and the consequent action. Also, the level of granularity access control is defined
by how effectively IAM prevents role-based and activity-based access to specific privileges in an organization.

The effectiveness of the proposed solutions is assessed in terms of quantitative parameters to be measured before and
after the implementation of protection measures, including the number of insider-related events, the amount of time
required for detection of threats and their neutralization, and the number of unauthorized access. Color-coded: When
assessing the strategic effectiveness in the long term, measuring how adaptable the system is to new threats, including
behavioral analytics and machine learning, must be accomplished. The continuous review of the [AM enhancements
includes enforcement of regular audits, security team feedback, and constant examination of the events leading toward
enhancement.

4. Results
4.1. Data Presentation

The data from the case studies show that IAM enhancements led to significant improvements in security. Insider
incidents decreased by 69% on average, with detection accuracy rising to 86.25%. Response times dropped by about
2.5 minutes, enhancing threat mitigation efficiency. Organizations with high access control granularity, like Capital One
and Tesla, experienced stronger security, limiting unauthorized access. These results highlight the critical role of
advanced technologies such as behavioral analytics and machine learning in strengthening IAM systems.
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Table 1 Comparative Analysis of IAM Enhancements Across Case Studies

Case Study | Pre-IAM Post-1IAM Reduction in | Detection | Average Access
Enhancements | Enhancements | Insider Accuracy | Response Control
Incidents (%) Time Granularity
(%) (minutes)
Capital One | 15 5 incidents/year | 66.7% 85% 30 High
Data Breach | incidents/year
GitHub 8 incidents/year | 2 incidents/year | 75% 90% 20 Medium
Insider
Incident
Tesla 10 3 incidents/year | 70% 88% 25 High
Threat incidents/year
Mitigation
Ubiquiti 12 4 incidents/year | 66.7% 82% 35 Medium
Networks incidents/year
Breach
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Figure 3 A Comparison of Insider Threat Incidents Before and After IAM Enhancements Across Case Studies

4.2. Findings

The evaluation of the collected data reveals some trends of IAM enhancements with regard to insider threats. Reduced
insider incidents by 69% and average of 86.25% accuracy of detection give an added advantage to better IAM systems.
More specifically, more organizations that had a larger level of access control granularity, such as Capital One and Tesla,
have implemented better user permission security features. Hypothesis 2 - Organizational agility is enhanced post-IAM
improvements, so quicker responses to associated threats. These empirical results are showing us that response times
are speedier post-IAM. These findings support using advanced technologies such as machine learning and behavioral
analytics to improve 1AM systems' detection and reaction capabilities.
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4.3. Case Study Outcomes

All the chosen examples give much information about the efficiency of IAM systems in practice to protect organizations
from insider threats. For instance, Capital One and Tesla companies with high access control granularity experienced
significant decreases in occurrences - 66.7% and 70%, respectively. Of all IAM upgrades done by GitHub, the company
recorded the highest detection accuracy, standing at 90 percent. However, Ubiquiti Networks experienced an
improvement in the parameter examined here and demonstrated a relatively poorer response time and lower intrusion
detection rate. The defined outcomes indicate the existence of the requirement for a specific IAM approach; that is, the
level of access control and technology such as the behavioral analytics and machine learning determine the degrees of
organizational protection from internal threats.

4.4. Comparative Analysis

The comparison of various strategies in IAM presents the differences in the approach to insider threat detection.
Companies with high numbers of concurrent access controls, as the framework assessed, including Capital One and
Tesla, had more effective ways of preventing insider attacks and curbed such cases extensively. Conversely, GitHub was
primarily successful owing to its better detection performed by 90 percent detection accuracy. Still, Ubiquiti Networks
has incorporated IAM enhancements, while it became evident that response times slowed and the company's detection
accuracy (82%). When these organizations were compared to global standards, it was identified that while access
control granularity is high requirements of Al and BI, like machine learning and behavioral analysis give a better
understanding of insider threats.

5. Discussion

5.1. Interpretation of Results

Another key evidence of the research is that with the exception of IAM systems at an advanced stage, organizations
cannot reduce insider risks. But it was pointed out that insider incidents were reduced to 69 percent and that detection
accuracy were rather significantly reconstructed to 86.25 percent. From here it becomes clear that IAM enhancements
aim at reducing the security risk to an organization by applying advanced IAM technologies. Enhanced response times
and 1AM improvements show how organizations may mitigate damage by acting quickly. As such, these outcomes
aligned with and added new knowledge to the existing literature on IAM regarding how specific, technology-based
changes are critical to mitigating insider threats based on research conducted within diverse, consolidated
organizations.

5.2. Practical Implications

It is imperative that reinforcing the IAM systems remains an organizing focal area of attention by organizations. It
emphasizes that IAM is needed, which includes the applied approach of short-depth access control, new tools for IAM
surveillance (machine learning, behavior analyzing, etc.), and prompt responses. However, these enhancements should
be implemented by organizations to achieve a broader approach to insider threat management. Moreover, I[AM
strategies can also benefit from complying with such practices most commonly used in organizations of similar
industries. For organizations seeking to prepare for the next evolution of threats, integrating big data analytics and real-
time monitoring will be critical for maintaining security.

5.3. Challenges and Limitations

Some limitations encountered in the research included the following limitations that challenged the study: IAM systems
are implemented differently across organizations. The factors such as how advanced the IAM solutions were, the size of
the organizations, and the culture also created challenges when comparing results. Furthermore, the generalizability of
this study was somewhat constrained by the available data because some of the organizations in the survey wanted to
provide more specific data about particular incidents. The practical application of the proposed IAM enhancements can
be challenging, particularly in organizations of limited size and resources or those with inadequate information
technology infrastructure. More specific approaches and efforts need to be made to develop technology, for example,
and staff professional development to overcome them.

5.4. Recommendations

The CDM features of IAM should be targeted by organizations that want to enhance IAM via incorporating high-
granularity access controls and sophisticated detection mechanisms, including machine learning and behavioral
analytics. In this case, monitoring, as well as predictive analyses, will play an important role in the identification of
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possible insider threats and stopping them. Also, IAM frameworks should be capable of adapting to the existing changes
and different organizational structures and threats. Potential future studies could be applying Al elements for threat
assessments in real-time and creating more unified guidelines for best practices of IAM solutions across industries.

6. Conclusion

Summary of Key Points

Namely, this study emphasizes how IAM systems effectively prevent insider risks. This research proves the IAM
improvements, particularly through advanced technologies via case studies and real-world key performance indicators
like detection accuracy, response time, and insider incident decline, to show how improvements to detection pave the
way for grand enhancements in mitigating the insider threat. The results suggest that IAM approaches need to include
behavioral indices and machine learning. The study objectives are achieved by showing that improvements in IAM could
help improve organizational protection and offering possible suggestions to practitioners in the cybersecurity sector.

Future Directions

Future research should consider increasing the use of other Al-based tools within IAM frameworks to identify and
counter insider threats in real time. With organizations increasingly investing in their digital estates, more attention
will need to be paid to the future-proof nature of IAM systems and to how they are equipped to counter new threats.
Improvements are expected with the help of the modern sector in behavioral analytics and with the appearance of
standardization measures for IAM implementations. Furthermore, future research could also look into how IAM might
be more efficient in cases of smaller organizations or those with fewer resources for cybersecurity.
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