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ABSTRACT

Insider threats represent a critical challenge for modern organizations as they can cause significant harm through the misuse of authorized access to
sensitive systems and data. Detecting insider threats is complicated by the fact that insiders, including employees, contractors, and business partners,
already possess legitimate access rights, making it difficult to distinguish between regular and malicious activities. This review paper examines insider threat
detection strategies, focusing on the role of both human and technological factors. Best practices, such as establishing behavior baselines, implementing
strict access controls, and conducting regular security training, are discussed alongside advanced technologies like User and Entity Behavior Analytics
(UEBA), Security Information and Event Management (SIEM) systems, and Data Loss Prevention (DLP) solutions. By integrating these practices and
technologies, organizations can more effectively detect, mitigate, and respond to insider threats. As insider risks grow in both frequency and sophistication,

this review highlights the need for a multi-layered, adaptive approach to securing organizational assets.
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Introduction

The digitalization of modern businesses has brought about
numerous benefits but has also introduced new vulnerabilities,
particularly from insider threats. Unlike external attackers,
insiders have authorized access to an organization's network,
systems, and data, making their actions harder to detect and more
damaging when malicious [1]. Insider threats can stem from a
variety of actors, including current employees, former employees,
contractors, and business partners. Their motivations may range
from personal gain, such as financial fraud, to grievances or
industrial espionage.

The detection of insider threats is an ongoing challenge for security
teams due to the difficulty of distinguishing between normal
and malicious activities by trusted users. In addition, the rise of
remote work, cloud computing, and increased reliance on digital
infrastructure has further complicated the task of securing sensitive
data against both intentional and unintentional insider breaches.
This review provides an in-depth analysis of the best practices
and technologies used to detect and mitigate insider threats in
organizations.

Types of Insider Threats

Insider threats can be categorized into three main types, each
posing distinct risks. Malicious insiders intentionally exploit
their access privileges to harm the organization for personal gain

or to support a third party [2]. These individuals may engage
in espionage, sabotage, or data theft, driven by motives such
as financial incentives, like selling trade secrets, or ideological
reasons, such as aiding a competitor. Malicious insiders often
take deliberate steps to cover their tracks, making early detection
critical to preventing significant damage.

On the other hand, negligent and compromised insiders represent
different forms of risk. Negligent insiders, while not malicious,
cause harm through carelessness, such as failing to follow security
protocols, accidentally sharing sensitive information, or falling
victim to phishing schemes [3]. Though unintentional, their actions
can still expose critical systems or sensitive data. Compromised
insiders, however, occur when external attackers gain control
of legitimate credentials, allowing them to operate undetected
within the organization’s systems [4]. Phishing, social engineering,
and credential theft are common methods used by attackers to
compromise insiders, making these threats particularly challenging
to detect [5].

Challenges in Detecting Insider Threats

Detecting insider threats is a complex and multifaceted challenge
for organizations due to the inherent nature of these threats. Unlike
external attacks, insider threats stem from individuals who have
legitimate access to an organization's systems, data, and networks,
making it difficult to identify malicious intent behind seemingly
normal actions. The subtle and covert nature of insider threats
makes it especially challenging for security teams to distinguish
between routine user behavior and actions that may pose a risk
to the organization.

One of the primary challenges in detecting insider threats lies in
recognizing the behavioral and technical indicators that could
signal a potential threat [6]. Since insiders typically perform daily
tasks that require access to sensitive information, their activity
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may not immediately raise suspicion. However, there are several
behavioral and technical signals that organizations can monitor
to help detect malicious activity. For instance, an increase in
unauthorized data access such as an employee accessing files
outside their role or repeatedly attempting to view sensitive
information can indicate malicious intent. Similarly, unusual login
patterns, such as an employee logging in at irregular hours or from
unfamiliar locations, could be a sign that an insider is acting with
malicious intent or that their credentials have been compromised.

In addition to these behavioral indicators, technical signs such
as spikes in network traffic, particularly involving sensitive data,
can be a red flag for insider threat activity [7]. Data exfiltration
where large volumes of information are transferred to unauthorized
locations, devices, or external parties often serves as a clear
technical signal of insider abuse. For example, sudden or frequent
uploads to personal cloud storage accounts or external drives can
signal that an insider is attempting to steal proprietary or sensitive
data. Furthermore, unexplained changes to access privileges or
unauthorized attempts to elevate system permissions are another
strong technical indicator of potential malicious activity.

Detecting insider threats requires security teams to carefully
analyze these subtle signs in combination with broader security
data. Unfortunately, this is often easier said than done. Insider
threats are particularly difficult to detect because malicious actions
are often performed under the guise of routine operations, using
the same access rights and privileges that employees, contractors,
or partners are legitimately granted. As a result, insider threat
detection relies heavily on organizations’ ability to identify
deviations from baseline user behavior and to correlate different
security events into a broader picture of potentially harmful
activity.

Moreover, the rise of hybrid and remote work environments
further complicates insider threat detection. As more employees
work from outside traditional office settings, organizations must
manage a broader attack surface. Remote workers often access
organizational resources through personal devices or unsecured
networks, increasing the risk of credential theft or unintentional
data leaks. Additionally, it becomes more challenging for security
teams to establish baselines for employee behavior, as remote
work can result in more variable login patterns, such as accessing
systems at odd hours or from different geographic locations [§].
These challenges make it more difficult to distinguish between
normal remote work habits and potential insider threats.

Remote work also increases the possibility of employees using
personal cloud services, external drives, or shadow IT solutions,
which operate outside the visibility of the organization’s security
systems. Employees may accidentally or intentionally use
these unsanctioned tools to handle sensitive data, creating new
opportunities for data exfiltration or loss [9]. Without robust
monitoring tools, organizations may struggle to detect and prevent
these actions, further complicating the challenge of insider threat
detection.

As such, balancing security monitoring with employee privacy
presents an additional challenge for organizations aiming to detect
insider threats. While monitoring employee activity is essential for
identifying suspicious behavior, overly intrusive surveillance can
create tension between employees and management, potentially
leading to morale issues and legal challenges. Regulations such
as the General Data Protection Regulation (GDPR) in Europe

and other privacy laws emphasize the need for careful handling
of employee data and place restrictions on how organizations can
monitor user activity [ 10]. These regulations require organizations
to strike a delicate balance between implementing effective insider
threat detection measures and respecting employee privacy rights.

Organizations must also consider the ethical implications of
monitoring employees. Excessive monitoring, particularly
of personal communications or private activities, can lead to
distrust among the workforce. This can be counterproductive, as
employees may be less likely to report potential insider threats or
participate in security awareness programs if they feel that their
privacy is being violated. As a result, organizations must adopt a
targeted, risk based approach to insider threat detection, ensuring
that monitoring efforts are focused on high risk behaviors and are
conducted in compliance with applicable privacy laws.

Best Practices for Insider Threat Detection

Successfully detecting and mitigating insider threats requires
organizations to adopt a multi-faceted approach that integrates
a combination of technical controls, behavioral analysis, and
comprehensive organizational policies. To build a robust insider
threat detection program, organizations should implement best
practices that focus on monitoring, controlling access, promoting
security awareness, and creating a proactive insider threat program.

The cornerstone of any insider threat detection strategy is the
ability to monitor user behavior and system activity continuously.
To achieve this, organizations should implement a suite of
monitoring tools that can collect, aggregate, and analyze data
from across the organization's digital ecosystem. Solutions such
as User and Entity Behavior Analytics (UEBA) and Security
Information and Event Management (SIEM) systems are critical
components of this strategy.

UEBA solutions use machine learning algorithms to analyze
patterns in user behavior, establishing a baseline of normal
activity for each individual within the organization [11]. These
tools continuously monitor deviations from normal behavior,
such as accessing files that are unrelated to the user’s job, logging
in from unusual locations, or transferring large volumes of data
at irregular times. UEBA solutions can flag these anomalies for
further investigation, allowing security teams to detect insider
threats that would otherwise go unnoticed.

SIEM systems provide a centralized platform for collecting and
correlating security event data from various sources, such as
firewalls, servers, and applications. By analyzing security data
in real-time, SIEM systems can generate alerts when unusual
or suspicious activity is detected. These systems also provide
historical data that can be used for post-incident investigations or
to identify patterns of malicious behavior over time [12].

In addition to automated tools, organizations should conduct
regular audits of user activity and access logs. Periodic reviews of
these logs can help identify insider threats that may have slipped
through automated detection systems. Audits are especially useful
for uncovering long-term patterns of misuse, such as repeated
unauthorized access to sensitive files or escalating privileges
without proper approval.

Establishing Behavioral Baselines
To effectively detect insider threats, organizations must first
establish behavioral baselines for their employees. This involves
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analyzing user activity over time to determine what constitutes
normal behavior for each role, department, or individual.
Behavioral baselines are particularly useful for detecting deviations
from expected patterns, which could indicate an insider threat
[13]. For instance, an employee who usually works on customer
service data but suddenly starts accessing financial records may be
exhibiting suspicious behavior that warrants further investigation.

Once baselines are established, machine learning models within
UEBA systems can automatically flag deviations from these
norms. These deviations can range from logging in from unfamiliar
IP addresses or geographic locations to transferring unusually
large volumes of data. Behavioral baselines help reduce false
positives by ensuring that alerts are only triggered when there is
a significant deviation from normal behavior, rather than flagging
routine activities that do not pose a security risk.

Another key principle of insider threat prevention is the principle
of least privilege (PoLP), which ensures that employees only
have access to the systems and data necessary for their specific
job functions [14]. By minimizing unnecessary access privileges,
organizations reduce the likelihood of accidental or intentional
misuse of sensitive information. Implementing role-based access
control (RBAC) and multi-factor authentication (MFA) further
enhances security by adding layers of protection [15].

Regular access reviews are essential for maintaining the principle
of least privilege. These reviews help ensure that employees are
not granted excessive permissions and that their access rights
are adjusted when they change roles or leave the organization.
Organizations should also monitor for privilege escalation
attempts, where users try to gain unauthorized access to higher-
level systems or data. Privileged Access Management (PAM)
tools can help enforce strict control over privileged accounts by
monitoring administrative actions and generating detailed logs of
all activities performed by privileged users [16].

Similarly, an often-overlooked aspect of insider threat detection is
the role of employee training. Even the most sophisticated detection
systems can be undermined by employees who are unaware of
the risks posed by insider threats or who do not know how to
recognize suspicious behavior. To create a security-conscious
culture, organizations should conduct regular security awareness
training programs that educate employees on the dangers of insider
threats, how to spot potential warning signs, and the importance
of following security policies [17].

Training programs should be designed to address the specific types
of insider threats relevant to the organization, including negligent
insider behaviors such as mishandling sensitive data or falling
victim to phishing attacks. Employees should also be encouraged
to report suspicious behavior through secure and confidential
channels. By fostering a culture of vigilance, organizations can
reduce the risk of insider threats and increase the likelihood that
potential threats will be identified and reported early. As such, an
effective insider threat program should integrate technical controls,
organizational policies, and incident response procedures. This
program should not only focus on detection but also prevention and
remediation. Establishing clear policies for acceptable behavior,
data access, and reporting procedures ensures that employees
understand the consequences of misconduct and the importance
of adhering to security protocols.

Implement Data Loss Prevention (DLP) and Network Traffic
Analysis (NTA) tools

Data Loss Prevention (DLP) solutions monitor and control data
transfers within the organization, preventing unauthorized access
or exfiltration of sensitive information. By enforcing data-handling
policies and monitoring traffic to detect abnormal movements of
data, DLP solutions provide an additional layer of defense against
both malicious insiders and compromised accounts attempting to
steal or leak confidential information [18].

Network Traffic Analysis (NTA) tools provide deep insights into
network behavior by monitoring traffic patterns to detect anomalies
that may indicate insider threats. NTA solutions analyze data
flows, identifying unusual spikes in traffic, unauthorized access
attempts, or covert communications with external entities. For
instance, if an insider attempts to transfer large amounts of data to
an unfamiliar external IP address, NTA tools can flag this activity
for further investigation [19].

By continuously analyzing network activity, NTA solutions offer
an additional layer of protection against both insider threats and
external attacks leveraging compromised credentials. These tools
are particularly useful for detecting threats that bypass traditional
security mechanisms, such as insiders using encrypted channels
to exfiltrate data. Combined with other technologies like SIEM
and DLP, NTA enhances an organization’s ability to identify and
respond to insider threats with precision.

Conducting Regular Audits and Assessments

Regular audits and assessments are fundamental to a robust insider
threat detection strategy, offering organizations a proactive method
to uncover potential risks that may evade real time monitoring
tools. These periodic reviews enhance the organization's ability to
detect insider threats and provide a framework for refining security
policies, access controls, and incident response mechanisms.
Through meticulous examination of user activity logs, system
access records, and security configurations, audits can reveal
unusual patterns of behavior or vulnerabilities that automated
systems may overlook [20]. Furthermore, they enable the
identification of systemic weaknesses in privilege management,
data protection protocols, and procedural enforcement, ensuring
that insider threat detection efforts remain resilient against
evolving threats.

Regular risk assessments complement these audits by evaluating
the organization’s exposure to insider risks, allowing for
continuous detection and prevention measures adaptation. As
insider threat tactics evolve in sophistication driven by advanced
social engineering, credential theft, or exploitation of remote
access risk assessments play a critical role in updating detection
frameworks. They ensure that organizations remain agile in
response to new attack vectors, from compromised credentials
to the exploitation of excessive access rights. Beyond detection,
these assessments also provide strategic insights that influence
long-term security planning, guiding investments in advanced
monitoring tools, employee training, and policy refinement to
mitigate insider threats effectively.

Conclusion

Detecting insider threats necessitates a multi-layered approach
that integrates both advanced technologies and best practices into
a comprehensive security framework. While sophisticated tools
such as User and Entity Behavior Analytics (UEBA), Security
Information and Event Management (SIEM), and Data Loss
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Prevention (DLP) are essential for identifying anomalous activities
and preventing data exfiltration, the human element remains
equally important. A robust security culture, fostered by continuous
employee education, vigilance, and a deep understanding of insider
risks, forms the foundation of an effective defense.

As insider threats grow more sophisticated and complex,
organizations must be proactive in evolving their detection
strategies and technologies. Regular risk assessments, strengthened
security measures, and cross-functional collaboration across IT,
human resources, and legal departments are critical to building a
resilient security posture. These collaborative efforts ensure that
both technical and procedural safeguards are aligned to detect,
mitigate, and respond to potential threats.

In conclusion, by combining advanced technological solutions
with proactive security policies, organizations can significantly
reduce the risks posed by insider threats, safeguarding their most
valuable assets and maintaining the trust of their stakeholders.
In an era where data breaches can lead to severe financial and
reputational damage, the implementation of a comprehensive
insider threat detection program is not just advisable but imperative
for ensuring long-term organizational security and success.
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