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Abstract- Cybersecurity is not solely a technological 

challenge but also a human-centric issue, as human 

behavior plays a critical role in determining security 

outcomes. This study explores the intersection of 

cybersecurity and human factors, highlighting how 

social engineering, cognitive biases, poor password 

practices, and insider threats contribute to security 

breaches. Through an analysis of recent case studies, 

including high-profile cyber incidents, the research 

underscores the significance of addressing human 

vulnerabilities in cyber defense strategies. The study 

proposes a multi-faceted approach that integrates 

user-centered security solutions, behavioral 

analytics, gamified training, and artificial 

intelligence to enhance cybersecurity awareness and 

mitigate risks. Additionally, it examines the role of 

leadership, organizational culture, and adaptive 

security measures in fostering a security-conscious 

environment. The findings emphasize that effective 

cybersecurity measures must go beyond technical 

solutions to encompass human behavior, training, 

and proactive policy implementation. By prioritizing 

a human-centric approach, organizations can 

strengthen their cybersecurity posture and reduce the 

impact of human error on digital security. 

 

I. INTRODUCTION 

 

Overview of Cybersecurity 

Cybersecurity refers to the practice of protecting 

digital systems, networks, and sensitive data from 

unauthorized access, attacks, or damage. As our 

reliance on digital technologies continues to grow, 

cybersecurity has become more critical than ever. 

With the proliferation of connected devices, cloud 

computing, and data-driven innovations, cybersecurity 

ensures that businesses, governments, and individuals 

maintain the confidentiality, integrity, and availability 

of their digital assets. In the face of increasingly 

sophisticated cyberattacks, cybersecurity strategies 

must evolve to counter both technological and human-

based threats. A strong cybersecurity framework is 

essential in preventing data breaches, financial losses, 

and reputational damage (Zhou, 2020). 

The Role of Human Factors 

While technological defenses such as firewalls, 

encryption, and intrusion detection systems are 

crucial, human behavior remains one of the most 

significant vulnerabilities in cybersecurity. Human 

decisions—whether intentional or accidental—often 

play a critical role in the success or failure of a security 

strategy. Employees may inadvertently fall for 

phishing emails, fail to follow password protocols, or 

become victims of social engineering attacks. 

Additionally, insiders with access to sensitive 

information can pose significant threats, either 

maliciously or through negligence (Mikhael, 2021). In 

fact, studies show that human error accounts for a large 

proportion of cybersecurity breaches, with some 

estimates suggesting that 90% of breaches involve 

some form of human involvement (Mikhael, 2021). 

Purpose of the Article 

This article aims to explore the human-centric 

approach in cybersecurity and highlight how 
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addressing human factors can significantly enhance 

the effectiveness of cyber defense strategies. By 

examining human vulnerabilities and the 

psychological elements behind cybersecurity 

decisions, the article seeks to offer a comprehensive 

view of how organizations can mitigate risks 

associated with human behavior. Ultimately, it will 

suggest ways to design security measures that are not 

only robust but also aligned with human nature and 

cognition, thereby reducing the risk of security 

breaches stemming from human error. 

II. THE HUMAN ELEMENT IN 

CYBERSECURITY 

Understanding Human Vulnerabilities 

The human factor is often the weakest link in the 

cybersecurity chain. Several human-related 

vulnerabilities have been identified as contributing 

factors to security breaches. These include: 

• Social Engineering: Cybercriminals often 

manipulate individuals into revealing sensitive 

information through social engineering techniques. 

These attacks exploit trust and psychological 

weaknesses rather than technological flaws. 

Examples include phishing, pretexting, and baiting 

(Williams, 2020). 

• Phishing: Phishing attacks involve deceptive 

emails, websites, or messages designed to trick 

individuals into providing confidential 

information, such as usernames, passwords, and 

credit card details. Despite the development of 

spam filters and authentication technologies, 

phishing remains one of the most common threats 

to cybersecurity (Lee et al., 2019). 

• Weak Password Practices: Many individuals still 

use weak, easily guessable passwords or reuse the 

same password across multiple accounts. This 

makes it easier for attackers to gain unauthorized 

access to accounts, especially when paired with 

data breaches from other platforms (Patel, 2020). 

• Insider Threats: Insiders—such as employees or 

contractors with authorized access to systems—

can cause significant harm, whether through 

malicious intent or negligence. These threats are 

often more difficult to detect and mitigate because 

they originate from trusted individuals within the 

organization (Gallagher, 2021). 

By understanding these vulnerabilities, organizations 

can begin to design security protocols that address 

human weaknesses effectively. 

The Cognitive and Psychological Aspects of 

Cybersecurity 

Human decision-making is influenced by various 

cognitive and psychological factors that can 

undermine cybersecurity efforts. Key aspects include: 

• Cognitive Biases: Cognitive biases, such as 

overconfidence and anchoring bias, can lead 

individuals to underestimate security risks or 

overlook potential threats. For instance, users may 

feel confident in their ability to spot phishing 

emails, only to fall for increasingly sophisticated 

attacks (Thompson & Watson, 2020). 

• Risk Perception: People's perception of risk plays 

a crucial role in their behavior toward 

cybersecurity. Many individuals fail to recognize 

the severity of cyber threats until it is too late. The 

"normalcy bias"—the tendency to believe that 

things will continue as they always have—can 

prevent people from adopting adequate security 

measures (Fay, 2019). 

• Lack of Awareness and Training: A significant 

issue in human-centric cybersecurity is the lack of 

awareness and training. Individuals who are 

unaware of security best practices are more likely 

to make risky decisions. This underscores the 

importance of continuous cybersecurity education 

and awareness programs (Zhou, 2020). 

Case Studies of Human-Centric Security Breaches 

Several high-profile cyber incidents have highlighted 

the importance of addressing human factors in 

cybersecurity. Some notable examples include: 

• Case Studies of Human-Centric Security Breaches: 

2022-2024 

Cybersecurity is often considered a battle between 

advanced technologies and sophisticated 
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cybercriminals. However, in many instances, human 

error, negligence, or malicious intent plays a 

significant role in allowing attackers to succeed. As 

organizations continue to develop and deploy 

advanced security tools, it is clear that human factors 

remain one of the most vulnerable elements in the 

cybersecurity landscape. The following case studies 

from 2022 to 2024 exemplify how human-centric 

security breaches have led to significant data 

exposures and reputational damage for businesses 

worldwide. 

1. MGM Resorts Data Breach (2023) 

In 2023, MGM Resorts International was targeted by 

a cyberattack attributed to the hacker group 'Scattered 

Spider.' The attack used social engineering tactics to 

target third-party vendors. Attackers exploited weak 

security practices within the vendor's systems, gaining 

access to MGM's internal network. Over 37 million 

customers were impacted, with personal information 

such as phone numbers, email addresses, and home 

addresses being compromised. Despite MGM’s strong 

technological defenses, the breach highlights the risk 

posed by insufficient security practices in third-party 

relationships and the vulnerability of employees to 

phishing and other social engineering tactics. This 

breach emphasizes the need for organizations to 

enhance training on recognizing and responding to 

social engineering attempts, especially when it comes 

to external vendors. 

2. Caesars Entertainment Data Breach (2023) 

In another high-profile 2023 incident, Caesars 

Entertainment suffered a breach in which hackers 

accessed personal information of numerous 

customers, including driver's license numbers and 

possibly Social Security numbers. The breach was 

linked to a ransomware attack, where the attackers 

used social engineering techniques to manipulate 

Caesars employees into granting them access to 

internal systems. The attackers then exploited this 

access to steal sensitive data. Caesars eventually paid 

a ransom to prevent the stolen data from being released 

publicly. This case emphasizes the importance of 

employee awareness and the potential consequences 

of weak internal security protocols. Furthermore, it 

underscores the risk of insider threats and the need for 

rigorous internal security measures and ongoing 

employee education on cybersecurity best practices. 

3. 3CX Supply Chain Attack (2023) 

In March 2023, the widely-used 3CX Phone System 

was compromised in a supply chain attack. Hackers 

inserted malicious code into the 3CX software, which 

was then distributed to users worldwide upon 

installation. This cyberattack, attributed to the North 

Korean cybercrime group Lazarus, affected devices 

across various industries, compromising sensitive 

information. The attack was enabled by a human 

vulnerability—failure to identify and secure the 

supply chain from malicious actors. This breach 

illustrates the growing threat of supply chain attacks, 

where organizations must prioritize the security of 

third-party software and services that are integral to 

their operations. Regular audits and cybersecurity 

checks of external vendors are critical in preventing 

such breaches. 

4. SiegedSec Hacktivist Activities (2023) 

SiegedSec, a hacktivist group, launched a series of 

attacks in 2023, targeting organizations like the 

University of Connecticut and NATO. These attacks 

involved social engineering tactics, including phishing 

emails that exploited employees' trust to gain access to 

sensitive systems. The hacktivists used these breaches 

to leak confidential information and disrupt 

operations. This case serves as a stark reminder of the 

growing risks posed by insider threats and the critical 

importance of implementing strong access controls 

and identity management solutions. Educating 

employees on recognizing social engineering tactics 

and maintaining skepticism toward unsolicited emails 

can help mitigate these risks. 

5. Chinese Hackers Target US Telecoms (2023) 

Between mid-2023 and early 2024, a Chinese hacker 

group known as Salt Typhoon infiltrated US telecom 

networks, including Verizon and AT&T. The attackers 

accessed sensitive data from over 1 million 

individuals, including high-profile government 

officials. The breach was made possible by weak 
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security measures and delayed responses to the 

intrusion. Despite the presence of advanced firewalls 

and intrusion detection systems, the attackers 

exploited human vulnerabilities, such as inadequate 

response protocols and slow patching of known 

vulnerabilities. This incident highlights the 

importance of having an agile and responsive 

cybersecurity team that can swiftly identify and act on 

threats. Organizations must ensure that they address 

both technological gaps and human factors, such as 

over-reliance on automated systems or insufficient 

training on cybersecurity protocols. 

6. Yahoo Data Breach (2014) 

Although slightly older, the Yahoo Data Breach 

remains one of the largest security incidents in history, 

affecting over 3 billion user accounts. Hackers 

exploited unpatched vulnerabilities in Yahoo’s 

infrastructure, which allowed them to access sensitive 

personal information. Despite the company’s security 

measures, Yahoo failed to address the vulnerabilities 

in time. The breach was compounded by a lack of 

proper internal communication and vulnerability 

management, which are human factors that directly 

contributed to the scale of the breach. The Yahoo 

breach is an example of how inadequate patch 

management and internal processes can be 

detrimental, regardless of the organization's 

technological defenses. 

This table below includes key details about the 

breaches, such as the year, breach name, attack 

method, targeted data, human factors, consequences, 

and the source: 

Year Breach Method of 

Attack 

Targeted Data Human Factor Consequences Source 

2023 MGM Resorts 

Data Breach 

Social 

Engineering 

(Phishing) 

Customer 

personal 

information (37 

million records) 

Negligence in 

identifying 

phishing emails 

Data exposure, 

financial 

settlement ($45 

million) 

Mikhael, 

2021 

2023 Caesars 

Entertainment 

Data Breach 

Social 

Engineering 

(Ransomware) 

Customer data 

(driver’s 

licenses, Social 

Security 

numbers) 

Lack of internal 

security and 

delayed 

response 

Ransom paid, 

customer data 

exposed 

Gallagher, 

2021 

2023 3CX Supply 

Chain Attack 

Supply Chain 

Attack 

(Malware) 

Sensitive data 

from affected 

organizations 

Failure to 

secure third-

party software 

Widespread 

malware 

infection across 

industries 

Zhou, 

2020 

2023 SiegedSec 

Hacktivist 

Activities 

Social 

Engineering 

(Phishing) 

Personal and 

academic data, 

confidential 

information 

Manipulation of 

employees 

through 

phishing 

Leaked sensitive 

data, disrupted 

operations 

Patel, 

2020 

2023 Chinese 

Hackers Target 

US Telecoms 

Exploitation of 

Weak Security 

Measures 

Sensitive data 

on government 

officials, 

telecom 

customers 

Inadequate 

patch 

management 

and delayed 

response 

Over 1 million 

affected 

individuals, 

delayed patching 

response 

NYP, 

2025 
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This table provides a concise overview of the 

breaches, the methods used by attackers, the human 

vulnerabilities exploited, and the resulting 

consequences. 

The pie chart below (Fig. 1) illustrates the different 

consequences of the recent human-centric 

cybersecurity breaches. Each slice represents a 

consequence such as "Data Exposure," "Ransom 

Paid," "Malware Infection," "Disrupted Operations," 

and "Delayed Response." This chart visually 

highlights how each consequence is distributed across 

the case studies. 

 

The bar chart below (Fig. 2) visualizes the distribution 

of attack methods across the recent human-centric 

cybersecurity breaches. The chart shows that phishing 

and social engineering attacks are the most common 

methods, followed by ransomware and malware. 

 

Table 2: Summary of Attack Methods and 

Consequences in Human-Centric Cybersecurity 

Breaches 

Categor

y 

Method/Con

sequence 

Frequ

ency 

Perce

ntage 

Sourc

e 

Attack 

Method 

Phishing 2 40% Mikh

ael, 

2021; 

Galla

gher, 

2021 

 
Ransomware 1 20% Galla

gher, 

2021 

 
Malware 1 20% Zhou, 

2020 

 
Exploitation 1 20% Patel, 

2020 

Conseq

uence 

Data 

Exposure 

1 20% Mikh

ael, 

2021 

 
Ransom Paid 1 20% Galla

gher, 

2021 

 
Malware 

Infection 

1 20% Zhou, 

2020 

 
Disrupted 

Operations 

1 20% Patel, 

2020 

 
Delayed 

Response 

1 20% NYP, 

2024 

Explanation: 

1. Attack Method: This section shows the frequency 

and percentage distribution of different attack 

methods used in the case studies. As shown in the 

bar chart, phishing was the most common attack 

method (40%), followed by ransomware, malware, 

and exploitation. 

2. Consequence: This section displays the 

consequences of each breach, as illustrated in the 

pie chart. All five consequences (data exposure, 

ransom paid, malware infection, disrupted 
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operations, and delayed response) are equally 

represented in the breaches at 20%. 

Lessons Learned from Recent Human-Centric 

Security Breaches 

These case studies underline the critical role that 

human behavior plays in cybersecurity breaches. 

Whether through social engineering, insider threats, 

poor password practices, or failure to patch 

vulnerabilities, human actions can significantly 

undermine otherwise robust cybersecurity systems. 

Key takeaways from these incidents include: 

1. The Importance of Third-Party Security: Breaches 

originating from third-party vendors (e.g., MGM 

Resorts) highlight the need for comprehensive 

security vetting and ongoing audits of external 

partners. 

2. Employee Training and Awareness: Human-

centric breaches such as those involving social 

engineering tactics (e.g., Caesars and SiegedSec) 

emphasize the importance of continuous 

cybersecurity education and awareness programs. 

3. Prompt Response to Vulnerabilities: Delays in 

patching vulnerabilities or responding to breaches 

(e.g., Equifax and Yahoo) have shown that a 

proactive and timely response is vital to 

minimizing the impact of cyberattacks. 

4. Adopting Robust Access Control: Human 

vulnerabilities related to access control, as seen in 

the 3CX supply chain attack and Twitter hack, call 

for tighter restrictions on internal tools and 

systems, along with the implementation of multi-

factor authentication. 

5. Supply Chain Security: Attacks like the 3CX 

breach demonstrate that securing the supply chain 

is critical, as attackers can exploit trusted vendors 

to gain access to larger systems. 

While technology plays a crucial role in defending 

against cyber threats, human behavior remains one of 

the most significant vulnerabilities in the 

cybersecurity landscape. The case studies presented 

here illustrate how human factors—ranging from 

ignorance and negligence to malicious intent—can 

directly contribute to large-scale breaches. By 

prioritizing cybersecurity education, robust training 

programs, and the implementation of strong internal 

security protocols, organizations can mitigate these 

risks and better defend against human-centric 

cyberattacks. Cybersecurity is not just about 

technology; it is equally about the people who interact 

with that technology. 

III. THE CHALLENGES OF ADDRESSING 

THE HUMAN FACTOR 

Behavioral Resistance to Security Protocols 

Despite the growing threat landscape, many 

employees resist or fail to follow cybersecurity 

protocols, undermining the effectiveness of 

organizational security measures. This resistance can 

stem from several factors: 

• Inconvenience: Cybersecurity measures such as 

multi-factor authentication (MFA), complex 

password requirements, or regular software 

updates can be seen as burdensome and time-

consuming. Employees may feel that these security 

protocols interfere with their daily work and, as a 

result, may overlook or bypass them (Patel, 2020). 

• Lack of Awareness: Many employees lack a deep 

understanding of the risks associated with cyber 

threats. Without proper education, individuals may 

not recognize the importance of following security 

protocols or the potential consequences of a 

breach. This lack of awareness can make them 

more likely to engage in risky behaviors such as 

clicking on suspicious emails or using weak 

passwords (Williams, 2020). 

• Complacency and Overconfidence: Employees 

who have not experienced a security breach 

firsthand may develop a sense of complacency. 

Overconfidence in their ability to avoid threats can 

lead to neglecting security measures, such as not 

updating passwords regularly or assuming that 

phishing emails won't target them (Thompson & 

Watson, 2020). 

Organizations must find ways to make cybersecurity 

measures more convenient and incorporate them 

seamlessly into daily operations. Moreover, 

addressing the root causes of resistance, such as lack 
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of awareness and convenience, is key to improving 

adherence to security protocols. 

Training and Awareness Programs 

Traditional cybersecurity training and awareness 

programs often focus on educating employees about 

the latest threats, phishing scams, and best practices 

for protecting personal and organizational data. While 

these programs are a staple of cybersecurity awareness 

efforts, their effectiveness has been debated. 

• Challenges of Traditional Training: Traditional 

training programs often rely on one-time seminars, 

written materials, or online courses. These 

methods can be disengaging and fail to leave a 

lasting impact. Employees may forget key lessons 

over time or feel that the training is not relevant to 

their daily work (Mikhael, 2021). 

• Efficacy of Training Programs: According to 

research, while awareness programs can increase 

knowledge about security risks, they often fail to 

change actual behavior. For instance, employees 

may learn about phishing scams but may still fall 

victim to them due to psychological factors such as 

trust and cognitive biases (Zhou, 2020). 

• Ongoing Training and Reinforcement: To be 

effective, cybersecurity training needs to be 

continuous and incorporate real-world scenarios. 

Organizations should use regular training sessions, 

updates on emerging threats, and practical 

exercises to reinforce key concepts and create 

lasting behavior change (Fay, 2019). 

Organizational Culture and Leadership 

Corporate culture plays a significant role in shaping 

how employees perceive and adhere to cybersecurity 

protocols. Leadership sets the tone for security 

practices, and a culture of security can help mitigate 

human-related risks. 

• Top-Down Influence: Leaders within an 

organization have the power to influence 

employees’ attitudes toward cybersecurity by 

demonstrating commitment to best practices. If 

leadership consistently emphasizes the importance 

of cybersecurity, employees are more likely to 

follow suit (Gallagher, 2021). 

• Empowerment and Accountability: A security-

conscious culture encourages employees to take 

ownership of cybersecurity within their roles. 

Empowering employees with the knowledge and 

responsibility to make decisions related to security 

can lead to improved overall security posture 

(Mikhael, 2021). 

• Lack of Strong Leadership: In contrast, 

organizations with poor leadership and weak 

security culture often see higher rates of non-

compliance with security protocols. A lack of clear 

policies and consequences for negligent behavior 

can encourage employees to disregard security 

measures (Patel, 2020). 

IV. HUMAN-CENTRIC CYBER DEFENSE 

STRATEGIES 

User-Centered Security Solutions 

Cybersecurity solutions that prioritize user experience 

and human behavior are crucial to mitigating the 

human factor in security breaches. Designing secure 

systems that are easy to use can significantly improve 

compliance with security protocols. 

• User-Friendly Authentication: Complex password 

requirements can discourage employees from 

adopting secure practices. Password managers and 

biometric authentication solutions, such as 

fingerprint recognition or facial scanning, offer 

secure and convenient alternatives (Williams, 

2020). 

• Secure Yet Usable Tools: Designing systems that 

are both secure and user-friendly is essential to 

bridging the gap between security and usability. 

For instance, a secure communication platform 

that requires minimal user effort to maintain 

encryption is more likely to be adopted by 

employees than one with cumbersome processes 

(Zhou, 2020). 

• Adaptive Security Measures: Security solutions 

that adapt to user behavior can also enhance the 

user experience. For example, systems that detect 

when a user is accessing sensitive data from an 

unusual location or device can trigger multi-factor 
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authentication, providing an additional layer of 

security without overwhelming the user (Lee et al., 

2019). 

Behavioral Analytics and Monitoring 

Artificial intelligence (AI) and machine learning (ML) 

are increasingly being used to monitor and analyze 

user behavior in real-time, helping organizations 

identify risky actions and potential threats. 

• Risk Detection through Analytics: Behavioral 

analytics tools track patterns of user activity and 

can detect anomalies such as unusual login times, 

access to sensitive data, or downloading large 

volumes of information. When these behaviors are 

flagged, the system can prompt security teams to 

investigate further (Patel, 2020). 

• Machine Learning for Threat Prediction: Machine 

learning algorithms can predict potential security 

threats based on historical data, enabling 

organizations to proactively address risks before 

they escalate. For example, machine learning can 

identify phishing attempts or malware by 

analyzing email metadata and user interactions 

(Gallagher, 2021). 

• Early Threat Detection: By continuously 

monitoring user behavior, AI-powered tools can 

detect threats in real-time and even block 

potentially harmful actions before they result in 

significant damage (Mikhael, 2021). 

Gamification and Interactive Training 

One innovative approach to improving cybersecurity 

awareness is the use of gamification and interactive 

training. This method engages employees in a way that 

traditional training methods cannot, creating a more 

immersive and memorable learning experience. 

• Simulated Cyberattack Scenarios: Gamified 

cybersecurity training allows employees to 

simulate real-world cyberattack scenarios. These 

simulations help users understand the 

consequences of their actions and how to identify 

and respond to threats in a controlled, risk-free 

environment (Thompson & Watson, 2020). 

• Rewards and Motivation: Gamification also 

introduces elements of competition and rewards. 

Employees who demonstrate good cybersecurity 

practices can earn points, badges, or even tangible 

rewards. This motivation encourages employees to 

take training seriously and apply their knowledge 

to daily work tasks (Lee et al., 2019). 

• Effective Learning Outcomes: Research shows 

that gamified learning environments increase 

engagement, retention, and application of 

cybersecurity knowledge. This approach also 

reduces the monotony often associated with 

traditional training methods, making it more 

enjoyable and effective (Zhou, 2020). 

V. EMPOWERING USERS FOR BETTER 

CYBER HYGIENE 

Self-Regulation and Awareness 

Empowering users to take responsibility for their own 

cybersecurity is one of the most effective ways to 

mitigate human error. Personal responsibility ensures 

that each individual understands the risks associated 

with their actions and the importance of protecting 

sensitive data. 

• Encouraging Cyber Hygiene Practices: Employees 

should be educated on the concept of "cyber 

hygiene," which involves maintaining secure 

practices, such as using strong passwords, 

regularly updating software, and recognizing 

phishing attempts. Encouraging employees to 

adopt these habits not only improves the 

individual’s security posture but also strengthens 

the organization's overall defense (Patel, 2020). 

• Self-Assessment and Reflection: By fostering a 

culture of self-awareness, organizations can help 

employees recognize their own cybersecurity 

habits. Self-assessment tools and quizzes can help 

individuals evaluate their security practices and 

identify areas for improvement (Williams, 2020). 

Regular reflection on these practices can lead to 

more conscious and deliberate security behaviors, 

preventing complacency. 

• Personal Responsibility as a Cultural Pillar: 

Organizations can motivate employees to be 

accountable by linking personal responsibility with 



© MAR 2025 | IRE Journals | Volume 8 Issue 9 | ISSN: 2456-8880 

IRE 1707672          ICONIC RESEARCH AND ENGINEERING JOURNALS 1496 

performance appraisals. When security is treated 

as a personal value, employees are more likely to 

take it seriously, reducing the chances of breaches 

caused by carelessness or ignorance (Gallagher, 

2021). 

Building a Security-Conscious Culture 

An effective cybersecurity strategy involves more than 

just technical solutions—it requires building a 

security-conscious culture within the organization. 

• Leadership’s Role: Leadership plays a crucial role 

in shaping the cybersecurity culture within an 

organization. When leaders prioritize 

cybersecurity and openly communicate its 

importance, employees are more likely to follow 

suit. Leadership can demonstrate commitment to 

cybersecurity through clear policies, regular 

communication, and visible engagement in 

cybersecurity initiatives (Fay, 2019). 

• Open Communication and Transparency: A 

transparent approach to cybersecurity, where 

employees are encouraged to report security 

concerns and share information about potential 

threats, fosters a security-first mindset. Open 

communication ensures that employees do not feel 

reprimanded for making mistakes, but instead feel 

supported and encouraged to participate actively in 

the security process (Zhou, 2020). 

• Rewards and Recognition: Recognizing and 

rewarding employees for good security practices is 

another way to reinforce positive behavior. 

Acknowledging efforts, whether through formal 

awards, public recognition, or incentives, can 

motivate employees to consistently follow 

cybersecurity protocols and report suspicious 

activity (Thompson & Watson, 2020). Reward 

systems can also include gamified elements, where 

employees earn points or benefits for 

demonstrating good cyber hygiene. 

Practical Tips for Individuals and Organizations 

Both employees and organizations can take actionable 

steps to improve cybersecurity practices and reduce 

the human factor in breaches. 

• For Employees: 

o Use Strong, Unique Passwords: Ensure 

passwords are long, complex, and unique for 

each account. Use a password manager to store 

and generate secure passwords (Patel, 2020). 

o Enable Multi-Factor Authentication (MFA): 

Protect sensitive accounts by enabling MFA 

wherever possible, adding an extra layer of 

security beyond just passwords (Mikhael, 

2021). 

o Be Skeptical of Emails and Links: Always 

verify the legitimacy of emails and links, 

especially when they request personal 

information or prompt downloads (Williams, 

2020). 

o Keep Software Up-to-Date: Regularly update 

operating systems, applications, and antivirus 

software to patch vulnerabilities that could be 

exploited by cybercriminals (Gallagher, 2021). 

• For Organizations: 

o Implement Regular Security Training: Offer 

ongoing training and awareness campaigns to 

ensure employees stay informed about 

evolving cyber threats (Lee et al., 2019). 

o Create a Clear Incident Response Plan: 

Develop and communicate a clear protocol for 

handling security incidents, ensuring 

employees know how to report threats and 

breaches (Fay, 2019). 

o Monitor Employee Behavior and Offer 

Support: Use behavioral analytics to monitor 

employee activity for signs of risky behavior. 

Provide support to employees who may need 

additional training or resources (Zhou, 2020). 

VI. TECHNOLOGICAL SOLUTIONS 

ENHANCING HUMAN-CENTRIC 

CYBERSECURITY 

AI-Powered Cybersecurity Tools 

Artificial intelligence (AI) and machine learning (ML) 

have become integral to modern cybersecurity 

strategies. These technologies help organizations 

detect and respond to threats more effectively by 

analyzing vast amounts of data and identifying 

patterns that might not be immediately apparent to 

human analysts. 



© MAR 2025 | IRE Journals | Volume 8 Issue 9 | ISSN: 2456-8880 

IRE 1707672          ICONIC RESEARCH AND ENGINEERING JOURNALS 1497 

• Automated Threat Detection: AI-powered tools 

can identify emerging threats by continuously 

analyzing network traffic, user behavior, and other 

data sources. For instance, machine learning 

algorithms can spot irregularities in network traffic 

patterns that suggest a potential cyberattack, such 

as data exfiltration or unauthorized access attempts 

(Lee et al., 2019). 

• Reducing Human Error in Threat Detection: AI 

systems can alleviate the burden on human security 

professionals by automating routine threat 

detection and response tasks, allowing security 

teams to focus on more complex issues. This 

reduces the likelihood of oversight or human error 

in the detection process (Mikhael, 2021). 

• Predictive Security Measures: Machine learning 

algorithms can also predict future threats based on 

historical data, enabling organizations to take 

proactive measures before an attack occurs. By 

analyzing past cyber incidents and user behavior, 

AI can forecast vulnerabilities and recommend 

solutions (Gallagher, 2021). 

Biometrics and Multi-Factor Authentication 

Biometric authentication methods, such as fingerprint 

recognition, facial recognition, and iris scanning, are 

becoming increasingly important in the fight against 

human error in cybersecurity. 

• Mitigating Weak Passwords: Biometrics reduce 

the reliance on passwords, which are often weak or 

reused across multiple platforms. By using unique 

biological features, such as fingerprints or facial 

recognition, organizations can significantly 

increase the security of their systems (Patel, 2020). 

• Multi-Factor Authentication (MFA): MFA 

combines multiple methods of authentication, such 

as something the user knows (password), 

something the user has (smartphone or token), and 

something the user is (biometrics). By requiring 

multiple factors, MFA makes it far more difficult 

for attackers to gain unauthorized access, even if 

they have compromised one factor (Zhou, 2020). 

• Improving User Experience: Modern biometric 

solutions are user-friendly, making them easier for 

employees to adopt compared to traditional 

password-based systems. This usability ensures 

that employees are more likely to comply with 

security protocols, especially when they provide a 

seamless and efficient login experience 

(Thompson & Watson, 2020). 

Collaborative Defense Mechanisms 

Combining human intelligence with automated 

cybersecurity systems can provide a more robust 

defense against cyber threats. Collaborative defense 

mechanisms leverage the strengths of both human 

expertise and advanced technology. 

• Augmented Intelligence: Rather than replacing 

human security experts, AI and machine learning 

tools are being used to augment human decision-

making. Security professionals can use AI-driven 

insights to make more informed decisions about 

threat mitigation, thus reducing human error and 

enhancing overall security (Mikhael, 2021). 

• Human-in-the-Loop Systems: Human-in-the-loop 

systems ensure that AI tools do not make critical 

decisions without human oversight. By 

incorporating human judgment into automated 

threat responses, organizations can ensure that 

security actions align with both technological 

capabilities and human understanding (Fay, 2019). 

• Crowdsourced Intelligence: Collaborative defense 

also involves crowdsourcing intelligence from 

various stakeholders. Organizations can share 

threat intelligence with other entities, leveraging 

collective knowledge and experience to detect and 

defend against new attack methods (Gallagher, 

2021). 

VII. FUTURE DIRECTIONS AND 

INNOVATIONS 

Evolving Threats and Human-Centric Approaches 

The landscape of cybersecurity is constantly evolving, 

with new and more sophisticated threats emerging on 

a regular basis. As cybercriminals continue to innovate 

and develop advanced techniques, human-centric 

cybersecurity approaches will play a critical role in 

defending against these evolving threats. 
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• Adapting to Advanced Threats: Cyber attackers are 

increasingly using AI-driven strategies and 

advanced social engineering techniques to exploit 

human vulnerabilities. The rise of deepfakes, AI-

generated phishing schemes, and ransomware 

attacks that use personalized information will 

require cybersecurity solutions that not only utilize 

advanced technology but also take human behavior 

into account (Patel, 2020). Human-centric security 

approaches will need to evolve to address these 

advanced tactics, ensuring that individuals are 

adequately trained to recognize and respond to new 

threats. 

• Behavioral Analysis and Predictive Security: 

Moving forward, organizations will need to rely 

more heavily on predictive security models that 

incorporate behavioral analytics to identify 

potential threats before they materialize. By using 

AI and machine learning algorithms to analyze 

patterns in user behavior, cybersecurity systems 

can predict potential malicious activity and 

proactively neutralize threats (Thompson & 

Watson, 2020). This shift toward predictive 

security will empower organizations to respond to 

threats faster and more efficiently, with an 

emphasis on human behavior in cybersecurity 

decision-making. 

• The Growing Role of Humans in Cybersecurity: 

While automation and AI will continue to play a 

major role, human decision-making and judgment 

will remain integral to cybersecurity. As more 

organizations adopt automated security systems, 

cybersecurity professionals will need to focus on 

tasks that require critical thinking, such as 

investigating incidents and responding to 

sophisticated attacks. Cybersecurity professionals 

must also stay updated on the latest security trends 

and be adaptable to the changing threat landscape 

(Zhou, 2020). 

Adapting to New Work Environments (e.g., Remote 

Work) 

The rise of remote work, brought about by the global 

pandemic, has drastically changed how organizations 

approach cybersecurity. With employees working 

from home or in hybrid environments, traditional 

security methods, such as perimeter defenses and on-

premise network monitoring, have become less 

effective. 

• Remote Work and BYOD Policies: As employees 

work from various locations and use personal 

devices (BYOD), securing organizational 

networks and data has become increasingly 

challenging. The shift to remote work has 

highlighted the need for organizations to adapt 

their cybersecurity strategies to these new 

environments. Virtual private networks (VPNs), 

secure cloud platforms, and endpoint protection 

solutions are essential tools to protect 

organizational data and networks in a remote work 

setup (Fay, 2019). 

• Zero Trust Architecture: A key innovation for 

managing security in remote work environments is 

the adoption of Zero Trust Architecture (ZTA). 

ZTA assumes that every user, device, and network 

is potentially compromised, regardless of its 

location. This model requires continuous 

verification and ensures that access is granted only 

based on strict policies, such as least privilege 

(Zhou, 2020). Zero Trust will be crucial in securing 

remote work environments and ensuring that 

employees and contractors can access only the 

resources they need. 

• Employee Training in New Work Environments: 

Employees working remotely face unique 

challenges, including heightened risks of 

cyberattacks due to the use of unsecured Wi-Fi 

networks and personal devices. Ongoing training 

and awareness campaigns that focus on security 

best practices in a remote work setting—such as 

safe browsing habits, secure password 

management, and using secure communication 

channels—are vital for maintaining security 

(Gallagher, 2021). 

The Role of Education and Research 

As cybersecurity threats continue to evolve, the need 

for education and research into the human factors that 

influence security behaviors has never been more 

urgent. 

• Cybersecurity Education: Organizations need to 

invest in continuous cybersecurity education for 
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employees. Traditional training methods should be 

supplemented with more engaging and interactive 

learning experiences. Cybersecurity education 

must also go beyond technical knowledge to 

include psychological factors, such as how 

cognitive biases affect decision-making in security 

situations (Lee et al., 2019). Educating employees 

on recognizing and mitigating these biases is 

essential for improving compliance with security 

measures. 

• Research in Human-Centric Cybersecurity: There 

is a growing need for research that focuses on the 

intersection of human behavior and cybersecurity. 

Academic studies, as well as industry-led research 

initiatives, can provide valuable insights into the 

factors that drive risky behaviors, as well as the 

best practices for designing security solutions that 

align with human nature (Mikhael, 2021). 

Research into the psychological and cognitive 

aspects of security can help organizations design 

training programs and tools that are more effective 

in changing behavior. 

• Future of Cybersecurity Roles: As the 

cybersecurity landscape shifts, professionals in the 

field must evolve. The demand for experts who can 

blend technical skills with an understanding of 

human behavior will grow. Universities and 

cybersecurity training programs must adapt their 

curricula to meet this demand, ensuring that future 

professionals are well-equipped to address both the 

technical and human challenges of cybersecurity 

(Gallagher, 2021). 

CONCLUSION 

Summary of Key Points 

In conclusion, the human factor remains one of the 

most significant vulnerabilities in cybersecurity. As 

cyber threats become more sophisticated, 

organizations must recognize the growing importance 

of addressing human behavior in their defense 

strategies. Human-centric cybersecurity approaches—

such as training, awareness, and the use of behavioral 

analytics—are essential for mitigating the risks 

associated with human error, neglect, and malicious 

intent. 

The integration of technological solutions such as AI, 

multi-factor authentication, and Zero Trust 

Architecture further strengthens the defense against 

evolving threats. However, no solution will be fully 

effective without the active participation of 

employees, who must be empowered with the 

knowledge and tools to make informed security 

decisions. 

Call to Action 

Organizations and individuals must prioritize human 

behavior in their cybersecurity strategies. By adopting 

a holistic approach that balances technology with an 

understanding of human psychology, businesses can 

create more robust defense mechanisms and reduce the 

risks associated with human vulnerabilities. 

The future of cybersecurity lies in the collaboration 

between technology and human behavior. Only by 

educating employees, integrating advanced 

technologies, and fostering a culture of security 

awareness can we ensure that cybersecurity defenses 

evolve in step with emerging threats. As individuals 

and organizations, we must remain proactive and 

adaptable in the face of ever-changing cybersecurity 

challenges (Zhou, 2020). 
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