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Abstract 

Behavioral analytics for detecting insider threats in governmental organizations 

represents a critical area of research focused on identifying malicious or negligent 

activities from within an organization, often by individuals with authorized access. 

Traditional security measures, such as firewalls and network monitoring, are 

insufficient on their own, as they do not capture the complex patterns of human 

behavior that are often indicative of insider threats. This abstract explores a human-

centric approach to behavioral analytics, emphasizing the importance of analyzing 

user activities, interactions, and behavioral anomalies to detect potential threats. This 

approach focuses not only on system access logs but also on psychological and 

behavioral indicators, such as unusual working hours, changes in communication 

patterns, and access to sensitive data beyond normal job requirements. The goal is to 

develop a more nuanced understanding of risk by integrating both technological and 

human-centric factors, recognizing that insider threats often emerge from a blend of 

personal, social, and professional dynamics. Moreover, such analytics can be used 

proactively to identify potential vulnerabilities and address them before a serious 

security breach occurs. This human-centric model, while primarily data-driven, 

incorporates feedback loops from security teams and human resource departments, 

allowing for a more comprehensive, multidisciplinary perspective on potential risks. 

It also seeks to balance security with privacy concerns, ensuring that behavioral 

analytics are implemented in a way that respects individual rights while protecting 

sensitive governmental data. Ultimately, the proposed approach offers a more 

adaptive, dynamic, and effective strategy for mitigating insider threats within 

governmental organizations, creating a security framework that evolves in tandem 

with the changing landscape of digital and organizational behaviors. 
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Introduction 

Insider threats, particularly in governmental organizations, present significant 

challenges to cybersecurity and organizational integrity. These threats arise when 

individuals with authorized access to sensitive information and systems intentionally or 

unintentionally misuse their privileges. Insider threats can manifest as deliberate 

sabotage, espionage, or negligence, and they can lead to severe consequences, such as 

data breaches, financial loss, and damage to an organization’s reputation [1]. 

Governmental organizations, which deal with critical national security data, defense 

information, and personal citizen data, are prime targets for insiders. Detecting these 

threats is complex, as they often involve subtle and covert activities carried out by 

trusted employees [2]. As the sophistication of these threats evolves, it is essential to 

adopt more refined methods of detection, such as behavioral analytics, to identify and 

mitigate the risk posed by insiders. 

Behavioral analytics is an emerging and highly effective approach to detecting insider 

threats. This method involves the collection, analysis, and interpretation of data related 

to individuals’ behaviors within organizational systems [3]. Unlike traditional security 

methods that focus on technical parameters such as access control and system 

vulnerabilities, behavioral analytics takes a human-centric approach by examining 

patterns in users' actions and comparing them with established norms [4]. This approach 

shifts the focus from detecting external threats to understanding how individuals behave 

within the organization, making it possible to identify anomalous actions indicative of 

malicious or suspicious intent. By analyzing deviations from baseline behaviors, 

organizations can proactively detect potential insider threats before they cause 

significant damage. 

In governmental organizations, where the potential impact of insider threats is 

amplified, the adoption of behavioral analytics is particularly vital. Government 

employees typically have access to sensitive and highly classified information, which 

makes them both the most trusted individuals and the most dangerous if compromised 

[5]. As technological advancements continue, insiders may exploit the very systems 

designed to protect critical data. Therefore, it is essential for governmental agencies to 

integrate human-centric approaches that focus on detecting anomalies in human 

behavior rather than relying solely on technical defenses [6]. Behavioral analytics 

leverages data science techniques, including machine learning and artificial 

intelligence, to identify these anomalies in real-time, enabling a more adaptive and 

resilient approach to insider threat detection. 

A key advantage of behavioral analytics is its ability to operate across various data 

sources, including user activity logs, communication patterns, and even physical access 



 
INTERNATIONAL JOURNAL OF ACTA INFORMATICA 
VOLUME (2024) 
 

140 | P a g e  

 

to facilities [7]. This approach goes beyond the traditional reliance on alerts triggered 

by predefined rules or signatures, instead offering a dynamic system that continuously 

learns from user behavior. For example, behavioral analytics can flag unusual data 

access patterns, such as an employee accessing sensitive files they do not typically 

interact with or attempting to export large volumes of data outside the organization [8]. 

Furthermore, it can detect subtle behavioral changes, such as an employee’s response 

time or unusual work hours, that might indicate stress, job dissatisfaction, or intent to 

sabotage, all of which can be precursors to malicious actions [9]. 

Despite its promising potential, implementing behavioral analytics in governmental 

organizations faces several challenges. One primary concern is the need for large 

amounts of data to train models accurately without compromising privacy [10]. 

Governmental organizations often operate within strict regulatory and ethical 

frameworks regarding data privacy and surveillance, which can create tensions when 

collecting and analyzing user behavior data. Additionally, there is the challenge of 

balancing sensitivity and specificity in anomaly detection. False positives, where 

normal behavior is misclassified as suspicious, can lead to unnecessary investigations 

and a loss of trust in the system [11]. However, with the right safeguards and 

methodologies, behavioral analytics can be fine-tuned to minimize such risks while 

maximizing its effectiveness. 

In conclusion, the use of behavioral analytics for detecting insider threats in 

governmental organizations represents a human-centric approach that moves beyond 

traditional technical defenses. By focusing on the actions and behaviors of individuals, 

this approach provides a deeper, more nuanced understanding of potential security 

risks. While there are challenges to overcome, such as data privacy concerns and false 

positives, the benefits of a more adaptive and predictive threat detection system make 

behavioral analytics an essential tool in the fight against insider threats. As 

governmental organizations continue to face evolving cybersecurity challenges, the 

implementation of behavioral analytics will play a crucial role in safeguarding national 

security and protecting sensitive data from internal malicious actors [12-14]. 

Insider threat 

Insiders refer to individuals who now or have worked for an organization, as well as 

collaborators, contractors, service providers, suppliers, customers, and any other 

individuals who have been given permission to have access to the company's assets. 

The most common types of insider threats involve unlawful entry and use of business 

information, inadvertent disclosure of confidential or sensitive information, access to 

and utilization of company data, and the spread of viruses, worms, or other forms of 

malware. presenting as an insider threat behavior occurs across various contexts and 

manifests in diverse forms, often remaining undisclosed unless legal action is pursued 
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against the perpetrator. Many instances lack resolution due to concerns about negative 

publicity, difficulties in identifying the individuals behind the acts, and insufficient 

evidence [14]. Insider threats pose a significant risk to organizations, causing both 

financial losses and reputational damage. Financially, insiders can steal funds, disrupt 

operations leading to lost revenue, or incur hefty fines for data breaches [15,16]. 

Additionally, legal costs from lawsuits and investments in improved security measures 

add to the financial burden [17]. Reputationally, insiders erode the trust of customers 

and partners, leading to lost business and a tarnished brand image [18-26]. Negative 

media attention further amplifies the damage, making it harder to attract top talent. A 

notable insider attack in CPSs domain unfolded in 2000 when an employee at Hunter 

Watertech, Maroochy Shire Council in Southeast Queensland's water treatment control 

system supplier obtained control of sewage equipment by acting as an authorised 

controller [27-37]. The malicious insider caused an interruption in the regular 

functioning of the pumps and the exchange of information (including notifications) 

between the pumps and centralized computers, leading to the release of 800,000 liters 

of sewage into the surrounding ecosystem, which includes parks, rivers, and hotels. 

Insider incidents arise from several motivations such as monetary gain, sabotage, 

psychological vengeance, philosophy, anxiety, obligation, and thrill [28-36]. Not all 

insider actions are malicious, some result from unintentional exposure of sensitive data 

or system misuse. Additionally, rule violations may occur because of time constraints, 

insufficient knowledge, or inefficient measures. 

 

Fig 1: Classifications of insider threats. 

https://www.sciencedirect.com/science/article/pii/S0045790624004166#bib0024
https://www.sciencedirect.com/science/article/pii/S0045790624004166#bib0026
https://www.sciencedirect.com/science/article/pii/S0045790624004166#bib0027
https://www.sciencedirect.com/science/article/pii/S0045790624004166#bib0028
https://www.sciencedirect.com/science/article/pii/S0045790624004166#bib0017
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Previously, most studies focused on the insider threat as a cyber issue, which is true; 

however, insiders can also pose a physical threat. The misuse of privileged access is 

predominantly orchestrated by malicious insiders or "whistle-blowers" aiming to 

facilitate cyber-attacks from within. These individuals leverage their elevated access 

levels to exploit vulnerabilities and weaknesses within cyber-physical systems. The 

manifestations of this abuse are diverse, encompassing physical tampering where 

unauthorized or masqueraded authorized access is obtained to restricted areas, enabling 

actions such as damaging CPS systems, modifying their operational modes, injecting 

malevolent data, or stealing private documents. Additionally, unauthorized actions 

involve engaging in doubtful tasks (e.g., manipulating pumping stations, modifying 

power voltage, unblocking locked ports, establishing communication with other 

organizations, rerouting network traffic, or disclosing information) [38-49]. 

The underdevelopment of insider threat detection methods in CPS is influenced by 

several challenges. These challenges include the complexity and heterogeneity of CPS 

environments, the requirement for real-time processing, limited computational 

resources, and dynamic operational conditions. Additionally, there are issues related to 

the labeling of imbalanced data, handling adversarial threats, and maintaining privacy. 

Interdisciplinary challenges, regulatory compliance, lack of standardization, and 

insufficient awareness and training further hinder the development of effective 

detection methods 

AI-Based Behaviour Monitoring 

AI-based behavior monitoring refers to the use of artificial intelligence (AI) to observe, 

analyze, and interpret user or system behavior in order to detect anomalies, predict 

potential threats, and improve security measures. This technology can be applied in 

various contexts, such as cybersecurity, fraud detection, and user experience 

optimization. 

In cybersecurity, AI-based behavior monitoring is used to detect abnormal activities 

that may indicate malicious behavior, such as unauthorized access, data breaches, or 

insider threats. Machine learning algorithms can analyze large volumes of data and 

create behavioral profiles of users, devices, or systems. When an action deviates from 

the established pattern, the system flags it as suspicious and triggers further 

investigation or automatic countermeasures [50-60]. 

In the context of fraud detection, AI-based monitoring is often employed by financial 

institutions to spot unusual transaction patterns that could suggest fraudulent activities. 

For example, if a customer who typically makes small transactions suddenly attempts 

to transfer a large sum of money to an unfamiliar account, AI systems can detect this 

anomaly and alert security teams to intervene before a loss occurs. 
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Behavioral analysis can also enhance user experience by predicting needs and providing 

tailored recommendations. AI tools track user interactions with websites or apps to 

understand preferences and behavior, allowing systems to offer personalized content, 

services, or product suggestions. This level of personalization can improve customer 

satisfaction and engagement. 

 

Fig 2: User behaviour analysis using data analytics and machine learning 

However, the use of AI-based behavior monitoring also raises concerns about privacy 

and ethical considerations. The continuous tracking and analysis of user behavior can 

feel intrusive, and there must be clear guidelines to ensure that such systems are used 

responsibly. Balancing the benefits of AI-driven security and personalization with user 

privacy is crucial in the adoption of such technologies [5]. 

Cybersecurity Risk Assessment 

A cybersecurity risk assessment is a process used to identify, evaluate, and prioritize 

potential risks to an organization's information systems. The first step involves 

identifying assets, which can include hardware, software, data, and personnel. 

Understanding the value of each asset is essential to determining how critical it is to the 

business and, consequently, how much protection it requires. 
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Next, the assessment focuses on identifying potential threats and vulnerabilities. 

Threats can range from natural disasters to cyberattacks like malware, ransomware, and 

phishing, while vulnerabilities refer to weaknesses in your systems that could be 

exploited, such as outdated software or weak passwords. Recognizing these threats and 

vulnerabilities allows organizations to better prepare and protect their systems. 

The assessment also involves evaluating the potential impact and likelihood of various 

risks. This includes considering the consequences if a threat successfully exploits a 

vulnerability, such as financial loss, reputational damage, or operational disruptions. 

Understanding how likely each risk is to occur helps prioritize them based on the 

severity of their impact and the probability of their occurrence. 

Afterward, it's important to evaluate the existing controls already in place to mitigate 

risks, such as firewalls, encryption, and employee training programs. Understanding 

how effective these measures are will help in determining whether additional 

safeguards are needed. Based on this, organizations can determine the overall risk level 

and categorize risks as high, medium, or low. 

Finally, a risk mitigation strategy must be developed. This can involve avoiding the risk 

entirely, reducing its likelihood or impact, transferring the risk (e.g., through insurance), 

or accepting the risk if the cost of mitigation outweighs its potential consequences. 

Ongoing monitoring and review are essential to adapt to new threats and vulnerabilities, 

ensuring that the organization's cybersecurity posture remains strong over time. 

Conclusion 

The application of behavioral analytics for detecting insider threats within 

governmental organizations is a promising, yet complex field that emphasizes the 

importance of human-centric approaches. As organizations continue to evolve 

technologically, the methods of traditional threat detection—often relying on static or 

technical-based systems—have proven inadequate in addressing the sophisticated and 

often subtle nature of insider threats. By focusing on human behavior, which is at the 

core of insider threats, governmental bodies can enhance their ability to detect, prevent, 

and mitigate potential risks. Behavioral analytics enables the identification of 

anomalous activities by profiling normal behavior patterns and comparing them with 

suspicious deviations, thus increasing the early detection of threats before they escalate. 

This human-centric model allows for greater context and understanding, facilitating 

better decision-making in security management while avoiding overreliance on 

automated systems that might miss critical nuances. 

A key advantage of behavioral analytics is its ability to provide a dynamic and flexible 

monitoring system. Unlike traditional security measures, which may focus on rigid 

access controls or static monitoring, behavioral analytics considers the evolving nature 
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of human behavior. Governmental organizations benefit from continuous learning 

algorithms that adapt to new threats as insiders may exhibit different motivations or 

tactics over time. This adaptability is particularly vital in complex environments where 

government employees may have access to sensitive data and systems. By integrating 

behavioral analytics into the security framework, organizations can move from reactive 

to proactive threat detection, making it easier to spot and address issues before they 

result in significant damage. Additionally, a human-centric approach ensures that the 

threat detection system is not solely reliant on technical indicators, but rather 

incorporates behavioral patterns that are unique to individual roles and responsibilities 

within the organization. 

However, while behavioral analytics offers great potential, it also raises several 

challenges, particularly related to privacy and ethical concerns. Tracking the behavior 

of employees must be done in a manner that respects their rights and complies with 

relevant regulations. This highlights the importance of transparency and accountability 

when implementing such systems. Governmental organizations need to balance 

security with privacy, ensuring that employees are not unduly monitored or subjected 

to invasive surveillance. Furthermore, the use of behavioral analytics must be coupled 

with ongoing training and education for both security personnel and employees, 

fostering a culture of awareness and responsibility. When properly implemented, 

behavioral analytics can not only serve as a powerful tool in identifying insider threats 

but can also promote a more secure, transparent, and cooperative work environment. 

Therefore, adopting a human-centric approach to behavioral analytics requires careful 

planning, ethical consideration, and a commitment to continuously evolving with the 

challenges that insider threats pose. 
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