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ABSTRACT

With the burgeoning growth of the metaverse and online virtual environments, new security challenges 
have been introduced that require careful exploration and mitigation. An increasing proportion of human 
interactions and transactions now take place in these digital spaces, making it essential to protect users 
and ensure the safety and integrity of virtual worlds. This chapter explores three dimensions of this issue. 
First, through a study of the types of crimes that occur in these environments, to gain a holistic under-
standing of the cybercrime technoscape. Second, the authors use a two-pronged approach to increase 
the safety of the metaverse by targeting both potential perpetrators and victims. This is achievable by 
identifying indicators that may be used to detect potential perpetrators or victims. Thirdly and finally, 
strategies and techniques to make these online communities safer are suggested.

1. INTRODUCTION

Online virtual environments, such as the Metaverse, are interconnected, immersive spaces that transcend 
traditional digital boundaries, linking together multiple three-dimensional virtual worlds. This dynamic 
technoscape is able to amalgamate augmented reality and virtual reality. The metaverse has experienced 
exponential growth (Lee, 2022), becoming a nexus for social interaction, entertainment, education, and 
economic activity (Khalid, 2023). The combination of technological advancements, increased acces-
sibility, and a shift towards remote engagement has fueled this expansion, transforming the metaverse 
into a complex transactional space where digital assets, services, and experiences are exchanged. In 
an era marked by digital convergence and globalization, the emergence of the Metaverse underscores 
a paradigmatic shift in how individuals interact, transact, and perceive both virtuality and reality. As 
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with real-world transactions of assets, services and experiences, such spaces also attract perpetrators of 
opportunistic or premeditated crimes. In the physical world a teenager who notices a mobile phone left 
on a seat, but pockets the device on the spur of the moment. Likewise, a player in a massive online mul-
tiplayer game may come across a naïve player who may be convinced to share details of passwords and 
usernames, that may ultimately result in the loss of the associated digital assets (DaCosta & Seok, 2020).

In the physical world, police forces serve a variety of essential functions aimed at maintaining public 
order, enforcing laws, and ensuring the safety and well-being of citizens. Through patrolling, community 
policing, and various crime prevention programs, police work to deter criminal activities before they 
occur, and maintain a safe and orderly environment for all members of the community. However, the 
concept of policing in the metaverse raises complex and evolving questions. Traditional policing within 
virtual environments is a developing and largely uncharted territory (Rosenberg, 2022).

While the ramifications of cybercrimes are well-understood (Aiken et al., 2019), there exists a signifi-
cant research gap in the development of a comprehensive framework that can not only classify the diverse 
and evolving nature of these crimes but also predict potential perpetrators and victims, and proactively 
mitigate occurrences. Existing methods often suffer from fragmentation, relying on disparate tools and 
techniques that lack cohesion and adaptability to the fast-changing cyber landscape. The absence of a 
unified approach hampers the ability to understand, analyze, and effectively respond to cybercrimes, 
leaving communities and individuals at heightened risk. This article seeks to address this research gap 
by exploring avenues that can be adopted to address the unique challenges of cybercrime.

The following section provides an indicative taxonomy of crimes which may be committed in the 
Metaverse, some of these cybercrimes can be classed as fully online while others are hybrid, and in-
clude both digital-initiated and physical-initiated hybrid crimes. Chanda and Snowe (2022) proposed 
a multilevel theoretical taxonomy of cybercrimes with a focus on the target of the crime, namely the 
technological ecosystem or specific victims, e.g. indivdiuals or organisations. Different categories of 
crimes are next introduced beginning with the crimes most commonly associated with cybercrime, such 
as cyberstalking and identity theft (Awadallah et al., 2023). However, the multitude of crimes that can be 
committed or initiated online is much broader. Having established the range of crimes, the focus turns 
to prediction, specifically the prediction of potential perpetrators and victims. Sociodemographic fac-
tors related to perpetrators are first considered. The traits and behaviours of potential victims are next 
discussed. Statistical models that could be used for risk assessment are described and explained. The 
final focus is on ways to make online platforms safer though the use of various mitigation strategies, 
such as moderation, education, detection and regulation.

2. CRIME SPACES

Cybercrimes operate across distinct domains that can be categorized into three specific spaces: vir-
tual, hybrid, and physical. In the virtual space, crimes are committed entirely online; the hybrid realm 
encompasses crimes transitioning between online and offline worlds; and the physical space refers to 
tangible geographic locations tied to criminal activities in the Metaverse. Each crime space presents its 
own challenges and intricacies. The term crime space denotes the environment in which these offenses 
take place, while geographic regions refer to the tangible locations connected to the crime, which may or 
may not coincide with the locations of the perpetrators or victims. The complex interplay between these 
creates a web of jurisdictional challenges, conflicting laws, data privacy concerns, and legal enforcement 
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rights (Buck, 2022). These complexities magnify the difficulties in both apprehending offenders and 
protecting victims, particularly when they span different geographic regions. A detailed exploration of 
the three crime spaces and the geographic locations of crimes are subject of the subsequent sections.

2.1 Fully Online Crimes

Fully online cybercrimes are committed in the digital space. This means that the entire criminal activity, 
from inception to execution, takes place within the boundaries of the internet or a digital network. These 
types of crimes often exploit the anonymity provided by the Metaverse and can have global impacts due 
to the borderless nature of digital networks. One illustrative example is the propagation of ransomware, 
where malicious code is both crafted and transmitted online to encrypt victims’ files, with ransom de-
mands typically facilitated through cryptocurrencies (Bele, 2021). Another example is online identity 
theft, where personal information is illicitly obtained, traded, and exploited entirely within the confines 
of the digital network. These crimes may also encompass elaborate phishing schemes that deceive indi-
viduals into divulging sensitive information, akin to a complex web spun by a spider to ensnare unwitting 
prey. The inception, planning, and execution of these cybercrimes all occur in a virtual space, making 
them both challenging to trace and uniquely adaptable to the rapidly evolving technological landscape. 
The insular nature of these crimes necessitates specialized law enforcement techniques, tools, and col-
laboration across jurisdictions, mirroring the complex international efforts needed to combat infectious 
diseases that are confined to specific regions yet have far-reaching impacts.

2.2 Hybrid Crimes

Some crimes are neither purely digital nor physical but instead straddle both worlds, encompassing ele-
ments of online and offline interaction. These hybrid or cross-over crimes reflect the interconnectedness 
of our digital and physical lives. For instance, criminals may utilize virtual platforms like the Metaverse 
to find and contact potential victims, subsequently engaging in illegal activities in the physical world, 
such as theft, assault, or other forms of offline harm. An illustrative example is an online predator us-
ing a social networking site (SNS) to carefully cultivate a relationship with a potential victim, gradu-
ally building trust and intimacy, before arranging a physical meeting where they commit an assault or 
abduction. Another instance is an online scam where victims are skillfully manipulated to send money 
or provide personal information online, which the perpetrator then leverages offline to commit theft or 
fraud. These crimes are analogous to a bridge connecting two separate lands, where the digital initia-
tion leads to tangible, real-world consequences. These types of crimes underscore the intricate web of 
connectivity between online activities and offline ramifications, reinforcing the need for comprehensive 
and detailed legal and protective measures.

Conversely, physical-initiated hybrid crimes begin in the offline world and culminate or extend into 
the digital domain. A case in point is a traditional burglary where stolen physical documents, such as 
credit cards or personal identification, are subsequently used online to make unauthorized purchases or 
create fraudulent digital identities. Another example is corporate espionage, where confidential informa-
tion obtained through physical infiltration is then disseminated or sold online, transforming a localized 
crime into a global breach. This category of crimes can be likened to a river flowing from its source into 
a vast ocean, where the physical act is merely the beginning of a broader online exploitation. The dual 
nature of these crimes requires a multifaceted approach to prevention, investigation, and prosecution, 
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embracing both the tangible origins and the virtual extensions of the criminal act. Together, digital- and 
physical-initiated hybrid crimes demonstrate the complexity and breadth of the challenges facing law 
enforcement and society in an increasingly interconnected world, calling for innovative and coordinated 
responses that transcend traditional boundaries.

2.3 Physical World Crimes

Physical assault and murder, as direct physical acts of violence, cannot be committed online. These 
crimes necessitate a tangible, real-world interaction between the offender and the victim. However, the 
line between the physical and virtual worlds is becoming increasingly blurred, and crimes such as these 
may find their origins in the Metaverse (Laue, 2011). Within this vast virtual environment, perpetrators 
can engage in victim selection, planning, and even conspiring with others. The use of the Metaverse for 
these preliminary activities has added a new dimension to traditional criminal patterns, intertwining the 
physical with the virtual. The connection between these worlds further complicates the nature of criminal 
investigations, as law enforcement must navigate both the digital trails left by criminals and the tangible 
evidence found in the physical world.

In addition to the challenges posed by the intertwining of the digital and physical worlds, the inter-
national nature of the crime space further complicates criminal investigations. Crimes may span across 
several geographic regions, weaving a complex web that transcends traditional borders. For example, a 
perpetrator located in the United Kingdom might target a victim in China, all within the virtual confines 
of the Metaverse, hosted on servers in the United States. This scenario is not merely theoretical but 
increasingly common in the age of global connectivity. Such international crimes raise intricate issues 
regarding jurisdiction, involving multiple legal systems, conflicting laws, and even language barriers. 
Law enforcement agencies must navigate multiple barriers, coordinating across different countries and 
cultures, to trace the intricate pathways of crime that flow between the physical locations of the offender, 
victim, and the virtual platforms that connect them. To better understand the crimescape (Dao & Thrill, 
2022), it is necessary to gain a holistic overview of the categories of crimes that populate one or more 
of the crime spaces.

3. TYPES OF CRIMINAL OFFENSES

Crimes can be categorized by various factors, including the intent of the perpetrator and the nature of 
the act. For instance, heinous acts like murder or rape, which are considered inherently evil, fall under 
the category of malum in se. Conversely, crimes deemed malum prohibitum are not inherently evil but 
are prohibited by law. This classification is further nuanced by the jurisdiction in which a crime is com-
mitted, ranging from national and federal to provincial and municipal levels (Bovenzi, 2023). Different 
legal systems, such as Sharia law, common law, civil or continental law, tribal law, religious law, custom-
ary law, socialist law, and international law, offer unique interpretations and enforcements of criminal 
activities. Among these legal systems, distinctions emerge, such as the absence of legal precedents in 
civil law, in contrast to their importance in common law. Despite these variations, there are underlying 
commonalities in the types of acts considered criminal offenses across diverse legal systems. The fol-
lowing subsections introduce stereotypical digital and conventional crimes, but show how the borders 
between the types are becoming blurred.
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3.1 Digital Crimes

Crimes occurring within the virtual environment of the Metaverse include a range of activities such as 
cyberstalking, online harassment, identity theft, cyber fraud, and cyberterrorism. These crimes often exploit 
the interconnected nature of the Metaverse and the anonymity it can provide. For example, cyberstalking 
and online harassment (Kaur et al., 2020), which involve persistent threats, intimidation, or abuse, are 
becoming increasingly prevalent within the virtual worlds of the Metaverse. Individuals may be targeted 
through virtual avatars or defamatory accusations, leading to emotional trauma or even real-world legal 
consequences. Identity theft, another pervasive crime within the Metaverse, often manifests through 
phishing scams (Qin & Hui, 2022). Perpetrators may use deceptive virtual storefronts or in-game com-
munications to lure victims into divulging sensitive information, enabling fraudulent financial activities 
(Katterbauer 2023, Wu et al, 2022). The expansive and immersive nature of the Metaverse can make it 
difficult for users to differentiate between legitimate interactions and malicious intent. Similarly, cyber 
fraud encompasses a broad spectrum of scams executed through the various platforms and channels of 
the Metaverse. From bogus virtual real estate deals to fraudulent e-commerce transactions, these scams 
leverage the trust and ignorance of users to extract money or valuable digital assets. Lastly, cyberterror-
ism and hacktivism have found a new battleground within the Metaverse. Whether by sabotaging virtual 
infrastructure or using the platform to coordinate real-world attacks, these acts present unique challenges 
to national security and societal stability. An example might be the hacking of a prominent virtual city’s 
security system within the Metaverse to make a political statement or demand change. These crimes 
highlight the complex landscape of criminal behavior within the Metaverse.

3.2 Conventional Crimes

Conventional crimes, rooted in the physical world, have long been recognized and categorized by legal 
systems worldwide. These crimes range from theft, assault, and robbery to more serious offenses like 
murder and arson. Traditional law enforcement has developed methodologies and practices to address 
these acts of criminality that manifest in tangible, physical spaces. However, with the advent of digital 
technology and the growth of online platforms, including the Metaverse, a shift has occurred, blurring 
the lines between conventional and digital crimes. This new frontier has given birth to hybrid crimes, 
where conventional criminal activities are initiated or executive online. Inchoate crimes, such as con-
spiracy to commit a physical crime, are now often planned and coordinated within the virtual space of 
the Metaverse. Criminal minds can convene in virtual meeting rooms to plot robberies or coordinate the 
smuggling of illegal goods (Lusthaus & Varese, 2017). Statutory crimes have also found a home online. 
Selling controlled substances or distributing child pornography, once confined to shadowy corners of 
the physical world, now operate through anonymous online marketplaces. A drug dealer in one country 
can connect with a buyer in another, all within the virtual walls of the Metaverse, leading to real-world 
transactions, facilitated by technological advancements of virtual reality and cryptocurrencies. Moreover, 
crimes such as human trafficking have begun to utilize online platforms for recruitment and coercion. 
The Metaverse may host virtual venues where traffickers lure unsuspecting victims, leading to real-life 
abductions and exploitation. This shift from conventional to hybrid crimes has introduced new chal-
lenges for law enforcement.
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4. PREDICTING POTENTIAL PERPETRATORS AND VICTIMS OF CYBERCRIMES

Various factors can contribute to an individual’s likelihood of becoming a perpetrator or victim of online 
crimes. These factors range from personal attributes such as age, gender, and occupation to behavioral 
tendencies and digital literacy. With the emergence of new technologies and methodologies, including 
predictive models and forensic linguistics, it is now possible to analyze the underlying patterns related 
to criminal activities. The following sections will explore how potential perpetrators and victims may 
be identified.

4.1 Potential Perpetrators

Potential perpetrators of online crimes can be analyzed through various dimensions, including the per-
ception of anonymity, sociodemographic factors, personality traits, and previous criminal history. This 
section explores these aspects, helping to understand and predict who might engage in such activities.

The sense of anonymity online, created through the use of pseudonyms, VPNs, and other techniques 
to obscure true identity, can lower inhibitions and foster a detachment from reality. People who might 
never contemplate engaging in conventional crimes may be drawn to online criminal behavior, due to the 
perception that such actions are untraceable or exist behind a digital persona, reducing accountability. 
The effects of cybercrimes might be more abstract or distant compared to the immediate and visible 
impacts of physical crimes, creating a disconnect between actions and their real-world consequences.

Predicting the likelihood of an individual engaging in cybercrime is complex. Various sociodemo-
graphic factors, such as age, gender, education, and occupation, can provide insights. Teenagers with 
advanced technological skills, for example, may be more likely to participate in cybercrimes, and male 
perpetrators outnumber females, which is the case across all crime spaces. Individuals in IT-related fields 
are armed with the necessary skills to carry out cybercrimes.

Personality traits also play a role in predicting cybercriminal behavior. Traits such as high levels 
of curiosity, a preference for anonymity, a desire for thrill or challenge, and lower levels of empathy 
or moral engagement may be indicative. Narcissism and antisocial traits may also be common among 
cybercriminals.

Additionally, a previous criminal history, especially related to technology-based offenses, may indicate 
a higher propensity for future cybercriminal activities. Past behavior can often predict future behavior, 
particularly if it involves repetitive and compulsive criminal activities. However, the cybercrime context 
may also include first-time offenders who are technologically proficient without a previous criminal record.

While creating assessments and profiles to predict potential cybercriminal behavior might seem a 
laudable goal, the vast array of factors involved creates significant challenges. A comprehensive un-
derstanding that combines sociodemographic information, personality analysis, and exploration of past 
behaviors may offer valuable insights. Still, the dynamic and evolving landscape of online criminality 
requires ongoing research, vigilance, and adaptation. Understanding and addressing the unique charac-
teristics of potential online criminals is crucial in the ongoing fight against cybercrime.

4.2 Potential Victims

Understanding the potential victims of online crimes involves examining factors such as the availability of 
personal information online, digital habits, and digital literacy, all of which can determine an individual’s 
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susceptibility to cybercrimes. The ease with which personal information can be accessed plays a vital 
role in making individuals potential targets. For example, those who actively participate and overshare 
in the metaverse may inadvertently expose themselves to cybercriminals. This information, such as 
personal details and preferences, can be exploited in highly personalized attacks like spear phishing or 
even lead to identity theft.

Individual digital habits also contribute to the likelihood of becoming a victim. Behaviors that may 
seem inconsequential, such as the use of weak or easily guessable passwords or downloading files from 
unverified sources, can significantly elevate the risk. The absence of robust security measures, like 
multi-factor authentication, leaves individuals more vulnerable to attacks.

Digital literacy, the competence to interact with technology safely and effectively, is a crucial de-
terminant of vulnerability. Individuals who lack awareness of cybersecurity best practices or the risks 
associated with various online activities are more likely to fall prey to cybercrimes. The correlation 
between time spent in the metaverse and the likelihood of victimization underscores the importance of 
digital literacy in safeguarding against potential threats.

Furthermore, specific demographic groups may also be at higher risk. For example, younger or older 
individuals may lack the awareness or experience to recognize and ward off cyber threats, while those 
in high-profile or sensitive occupations may be specifically targeted for valuable information or access.

The profile of potential victims of cybercrimes is shaped by a combination of personal choices, behav-
iors, and levels of digital sophistication. Addressing these vulnerabilities requires not just technological 
solutions but also education and awareness. A multifaceted approach that encompasses robust security 
measures, awareness of potential risks, and responsible digital conduct can mitigate the risk and protect 
potential victims from the increasingly complex and targeted nature of online criminal activities. By 
understanding these dynamics, strategies can be developed to safeguard individuals and communities 
in both the physical world and the metaverse.

4.3 Predictive Models

The challenge of identifying potential perpetrators and victims of online crimes has led to the devel-
opment of sophisticated techniques, leveraging both predictive models and forensic linguistics. These 
methods provide insights and offer innovative ways to predict and respond to online criminal activities, 
though they come with their own set of challenges and ethical considerations.

Predictive models, such as deep learning algorithms and Large Language Models (LLMs), have 
been employed to analyze various factors associated with both perpetrators and victims. By examining 
sociodemographic factors, digital behaviors, and other relevant indicators, these models can predict 
potential threats and vulnerabilities. For example, machine learning algorithms can analyze patterns in 
online behavior to detect individuals who might be more prone to engage in or fall victim to cybercrimes. 
However, the accuracy of predictive models can vary widely, influenced by the complexity and rapidly 
evolving nature of cybercrimes. Inconsistent data, shifting tactics of criminals, and the multidimensional 
aspects of online behavior can contribute to inaccuracies in prediction. Furthermore, privacy concerns 
arise from the extensive data collection required for these models, raising ethical questions about consent 
and the potential misuse of sensitive information.

Alongside predictive models, forensic linguistics presents a complementary approach. Forensic lin-
guistics focuses on analyzing the language used in digital communication, uncovering hidden patterns, 
and identifying unique linguistic fingerprints. This can include the examination of word choices, syntax, 
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and rhetorical strategies used by individuals online. For instance, forensic linguistics can reveal clues 
about the identity or intentions of potential perpetrators, such as recognizing specific speech patterns 
associated with antisocial behavior. Conversely, the language used by potential victims, such as expres-
sions of naivete or lack of technical understanding, might signal vulnerability.

While both predictive models and forensic linguistics offer valuable tools in the fight against online 
crimes, they are not without limitations. The dynamic nature of language, the risk of false positives, and 
the ethical implications of surveillance and profiling must be carefully considered. The combination of 
predictive modeling and forensic linguistics provides a multifaceted approach to identifying potential 
perpetrators and victims of online crimes. The integration of these techniques, balanced with ethical 
considerations and a deep understanding of the complex nature of cybercrimes, can enhance the abil-
ity to detect and prevent criminal activities in both physical and digital realms. By continually refining 
these methods and considering their broader societal implications, it is possible to create more effective 
strategies to protect individuals and communities in an increasingly interconnected world.

When identities may be concealed or manipulated, the potential for malicious activities is a grave 
concern. Authorship profiling, a technique that constructs a profile of an unknown author based on their 
linguistic features, becomes an essential tool in tracking such individuals. By closely examining words, 
syntax, and style used in virtual interactions, platforms can discern patterns of abusive or fraudulent 
behavior. Once these patterns are detected, actions can be taken to warn, restrict, or ban the individuals 
responsible, helping to maintain a sense of trust and integrity within the virtual world. Ensuring the 
authenticity of interactions is another critical aspect of security. The Metaverse is likely to host many 
transactions and communications that require verification. Authorship attribution, with its capacity to 
match an unknown text to a known author, can assist in confirming the legitimacy of these communica-
tions or contracts. This technique can significantly reduce the risk of phishing or impersonation scams, 
safeguarding users from potential fraud. In cases where legal intervention is required, forensic linguistics 
can provide essential support. Using sophisticated machine learning algorithms and a detailed analysis 
of linguistic features, law enforcement can trace the source of these illegal activities. The application of 
forensic linguistics offers a toolkit for addressing safety and security challenges. By identifying mali-
cious actors, ensuring authenticity, combating cyberbullying, and supporting law enforcement, forensic 
linguistics can make a valuable contribution to online safety.

5. MITIGATION STRATEGIES TO INCREASE SAFETY IN CYBERSPACE

The safety of online communities can be improved through various strategies, including effective modera-
tion, education and awareness programs, the use of AI and machine learning for security, and stronger 
cyber laws. Effective moderation is essential in identifying and dealing with potentially harmful behavior. 
This involves monitoring online discussions or content to identify and respond to inappropriate behav-
ior or content, which can include bullying, harassment, and misinformation. Education and awareness 
programs play a key role in reducing cybercrime. By teaching users how to recognize scams, use strong 
passwords, and adopt safe digital habits, we can greatly reduce their risk of becoming victims. AI may 
help enhance online security by automatically detecting and responding to threats. Stronger cyber laws 
and regulations could help deter potential cybercriminals and protect users. In order to enforce such laws, 
international cooperation is needed to effectively address cybercrime, given its global nature.
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5.1 Moderation

Moderation is a standard method of both ensuring the suitability of content and increasing the safety 
of online forums. Online crime monitoring provides researchers with opportunities to improve both the 
prediction and detection of crimes (Décary-Hétu, 2017). Previously, such forums were primarily text-
based, and moderators would be responsible for flagging and/or removing potentially harmful content, 
such as hate speech, misinformation, or content that violates community standards. With the move to 
multimodal virtual spaces that can display texts and images, and enable the sharing of audio and video 
files or streams, the role and complexity of moderation have evolved substantially. In these multimodal 
platforms, moderation must adapt to monitor not only written text but also visual and auditory content. 
For example, video-sharing platforms like YouTube employ both human moderators and sophisticated 
algorithms to review and manage a vast array of content ranging from user-generated videos to live 
streams. Similarly, social media platforms like Facebook and Instagram implement layered moderation 
processes, encompassing automated filters to detect explicit content, human oversight to handle nuanced 
context, and community-driven reporting systems. Virtual reality spaces, like those found in online 
gaming or the Metaverse, further push the boundaries of moderation by introducing real-time interac-
tions that require immediate response to ensure safety and compliance with community guidelines. The 
task of moderation in these complex environments can be likened to the role of a traffic controller in a 
bustling city, coordinating the flow and behavior of various modes of transportation. Just as the control-
ler must adapt to different vehicles and routes, online moderation must be dynamic and versatile, ready 
to respond to the myriad forms of content and interaction that digital technology enables. Moderation 
involves continuous collaboration between platform developers, content creators, users, and regulatory 
bodies to foster a safe and respectful virtual community.

5.2 Education

Education is presented as a solution to many societal problems. By integrating comprehensive educational 
programs that focus on the legal, ethical, and practical aspects of online conduct, we can cultivate a more 
responsible and aware digital citizenry. Such programs can be implemented at various educational levels, 
with a particular emphasis on the impressionable youth, to demonstrate that crimes committed online are 
tantamount to those committed in the physical world. Understanding the consequences of cybercrime 
not only enhances individual responsibility but also fosters a collective consciousness that prioritizes the 
safety and integrity of online platforms. This approach goes beyond mere punitive measures, addressing 
the root of the problem by instilling values that discourage engaging in unlawful online activities. The 
provision of education and awareness-raising programs acts as a preventative measure, thereby laying 
the foundation for a more secure and trustworthy digital environment. By investing in such initiatives, 
society can take a proactive stance against cybercrime, aligning education with the broader goal of 
technological advancement without sacrificing security and ethical conduct.

5.3 Automatic Threat Detection and Response

Automatic threat detection and response systems represent a sophisticated evolution in cyber-security 
measures, akin to predictive policing in the real world. Utilizing advanced algorithms and machine 
learning models, these systems can analyze patterns of behavior and historical data to identify potential 
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hotspots where cybercrime is more likely to occur. Just as law enforcement might target dark streets in 
dangerous areas, these algorithms identify vulnerable nodes, suspicious users, and at-risk individuals 
within digital networks. By predicting potential threats, automatic response mechanisms can then be 
deployed to preemptively secure vulnerable areas, neutralize suspicious activities, or even warn poten-
tial targets before the crime occurs. Such proactive measures represent a significant shift from reactive 
security protocols, facilitating a more agile and adaptive defense against ever-evolving cyber threats. 
However, this approach also raises important ethical considerations, such as the risk of false positives 
or the potential infringement on individual privacy. The balance between enhanced security and the 
preservation of fundamental rights is a delicate one, necessitating rigorous oversight and transparent 
governance of these technological tools. Ultimately, the integration of automatic threat detection and 
response can be a valuable component in a multi-faceted strategy to create safer online platforms, pro-
vided it is implemented with a keen understanding of its potential benefits and challenges.

5.4 Increased Regulation and Cyber Laws

The safety of online platforms transcends the purview of individual responsibility, demanding a concerted 
effort between businesses, organizations, and governments through the formulation and enforcement of 
robust cyber laws and regulations, particularly the role of criminal law (Lee, 2022). This trilateral col-
laboration can be likened to the harmonious functioning of an ecosystem where each entity plays a vital 
role. Businesses, acting as the primary stakeholders in online platforms, must adhere to standardized 
security protocols, akin to following construction codes in physical infrastructure. Organizations, including 
NGOs and international bodies, serve as the mediators and policy advocates, paralleling watchdog groups 
that ensure environmental compliance. Governments, on the other hand, enact and enforce legislation, 
mirroring their role in regulating public health and safety. An illustrative example might be the General 
Data Protection Regulation (GDPR) in the European Union, where cross-sector collaboration has led to 
a comprehensive legal framework that protects user privacy and ensures corporate accountability. The 
interdependency between these entities creates a fabric of checks and balances, collectively advancing 
the shared goal of online safety. The synergy realized through this cooperative approach fosters a more 
resilient digital landscape, one in which the rules of engagement are clearly defined and uniformly ap-
plied, in the same way that traffic regulations that maintain orderly conduct on roadways. This unified 
strategy represents a sophisticated response to the complex challenge of cybercrime, aligning the interests 
and efforts of diverse stakeholders in the pursuit of a safer online world.

6.CONCLUSION

The advent and rise of the metaverse and online virtual environments present unique challenges that 
demand innovative solutions to ensure the safety and security of all users. This digital evolution has, 
unfortunately, given rise to new forms of crime that defy conventional regulations and law enforcement 
strategies, thus necessitating a thorough understanding of this changing landscape. In-depth exploration 
of the types of cybercrimes occurring in these new environments is crucial. This includes not only tra-
ditional forms of cybercrime like phishing, hacking, and identity theft, but also emerging crimes unique 
to virtual environments like virtual asset theft, abuse of avatars, and manipulation of virtual economies.
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Identifying potential perpetrators is a complex but vital task. Understanding the sociodemographic 
factors, personality traits, and previous criminal history that could indicate potential cybercriminals 
helps law enforcement agencies in prediction, prevention, and timely intervention. It is important to note, 
however, that the anonymity and expansive nature of the metaverse can often obscure the identities of 
perpetrators. Sophisticated and technologically advanced identification techniques may be able to cre-
ate models to identify potential crime spaces, and perpetrators. Equally important is the identification 
of potential victims. By recognizing the risk factors such as personal information availability, digital 
habits, and level of digital literacy, preventive measures can be effectively put into place. Education plays 
a key role here, by equipping users with the knowledge to navigate these virtual environments safely 
and wisely. Implementing effective safety strategies is the final and perhaps most critical step. This 
encompasses the development and enforcement of strong cyber laws, the use of AI and machine learn-
ing for improved security, the provision of robust moderation, and the establishment of comprehensive 
education and awareness programs.

The metaverse’s potential is boundless, but with it comes a responsibility to ensure its spaces are safe 
and secure for all users. By committing to an ongoing understanding of cybercrimes, potential perpe-
trators and victims, and adopting innovative safety strategies, we can build a metaverse that is not only 
immersive and engaging but also a secure environment for users worldwide.

REFERENCES

Aiken, M., Mc Mahon, C., Haughton, C., O’Neill, L., & O’Carroll, E. (2019). A consideration of the 
social impact of cybercrime: examples from hacking, piracy, and child abuse material online. In Crime 
and Society (pp. 91–109). Routledge. doi:10.4324/9781351207430-7

Awadallah, A. M., Damiani, E., Zemerly, J., & Yeun, C. Y. (2023, March). Identity Threats in the Meta-
verse and Future Research Opportunities. In 2023 International Conference on Business Analytics for 
Technology and Security (ICBATS) (pp. 1-6). IEEE. https://doi.org/10.1109/ICBATS57792.2023.10111122

Bele, J. L. (2021). Cryptocurrencies as facilitators of cybercrime. In The 3rd Eastern European Confer-
ence of Management and Economics (EECME 2021) – Sustainable Development in Modern Knowledge 
Society. (Vol. 111, p. 01005). SHS Web of Conferences. EDP Sciences. 10.1051hsconf/202111101005

Bovenzi, G. M. (2023, April). MetaCrimes: Criminal accountability for conducts in the Metaverse. 
In Companion Proceedings of the ACM Web Conference 2023 (pp. 565-567). ACM Digital Library. 
10.1145/3543873.3587535

Buck, L., & McDonnell, R. (2022). Security and privacy in the metaverse: The threat of the digital hu-
man. Proceedings of the 1st Workshop on Novel Challenges of Safety, Security and Privacy in Extended 
Reality. ACM.

Chandra, A., & Snowe, M. J. (2020). A taxonomy of cybercrime: Theory and design. International 
Journal of Accounting Information Systems, 38, 100467. doi:10.1016/j.accinf.2020.100467

DaCosta, B., & Seok, S. (2020). Cybercrime in Online Gaming. In M. Khosrow-Pour D.B.A. (Ed.), 
Encyclopedia of Criminal Activities and the Deep Web (pp. 881-892). IGI Global. doi:10.4018/978-1-
5225-9715-5.ch059



77

Online Crime in the Metaverse
﻿

Dao, T. H. D., & Thill, J. C. (2022). CrimeScape: Analysis of socio-spatial associations of urban resi-
dential motor vehicle theft. Social Science Research, 101, 102618. doi:10.1016/j.ssresearch.2021.102618 
PMID:34823669

Décary-Hétu, D. (2017). Online crime monitoring. The Routledge International Handbook of Forensic 
Intelligence and Criminology. Routledge. doi:10.4324/9781315541945-20

Katterbauer, K., Hassan, S. Y. E. D., & Cleenewerck, L. (2022). Financial cybercrime in the Islamic 
finance metaverse. Journal of Metaverse, 2(2), 56–61. doi:10.57019/jmv.1108783

Kaur, P., Dhir, A., Tandon, A., Alzeiby, E. A., & Abohassan, A. A. (2021). A systematic literature review 
on cyberstalking. An analysis of past achievements and future promises. Technological Forecasting and 
Social Change, 163, 120426. doi:10.1016/j.techfore.2020.120426

Khalid, F. (2023). Metaverse is the Next Normal and Digital Future: A Systematic Review. In 2023 IEEE 
International Conference on Emerging Trends in Engineering, Sciences and Technology (ICES&T) (pp. 
1-7). IEEE. https://doi.org/10.1109/ICEST56843.2023.10138832

Laue, C. (2011). Crime potential of metaverses. In Virtual worlds and criminality (pp. 19–29). Springer 
Berlin Heidelberg. doi:10.1007/978-3-642-20823-2_2

Lee, L. H. (2022, October). The Digital Big Bang in the Metaverse Era. In 2022 IEEE International 
Symposium on Mixed and Augmented Reality Adjunct (ISMAR-Adjunct) (pp. 55-55). IEEE. 10.1109/
ISMAR-Adjunct57072.2022.00020

Lee, W. S. (2022). A Study on the Role of criminal law in Metaverse. Institute for Legal Studies Chon-
nam National University, 177-202. doi:10.38133/cnulawreview.2022.42.3.177

Lusthaus, J., & Varese, F. (2021). Offline and local: The hidden face of cybercrime. Policing. Policing 
(Oxford, England), 15(1), 4–14. doi:10.1093/police/pax042

Qin, H. X., Wang, Y., & Hui, P. (2022). Identity, crimes, and law enforcement in the metaverse. arXiv 
preprint arXiv:2210.06134. https://doi.org//arXiv.2210.06134 doi:10.48550

Rosenberg, L. (2022, March). Regulation of the Metaverse: A Roadmap: The risks and regulatory solu-
tions for largescale consumer platforms. In Proceedings of the 6th international conference on virtual 
and augmented reality simulations (pp. 21-26). ACM. 10.1145/3546607.3546611

Wu, J., Lin, K., Lin, D., Zheng, Z., Huang, H., & Zheng, Z. (2023). Financial Crimes in Web3-empowered 
Metaverse: Taxonomy, Countermeasures, and Opportunities. IEEE Open Journal of the Computer So-
ciety, 4, 37–49. doi:10.1109/OJCS.2023.3245801


