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Abstract: The proliferation of information and communication technologies has ignited an 

explosion in cybercrime, posing novel challenges to law enforcement globally. This paper 

discusses emerging trends in cybercrime investigation, with emphasis on leading-edge 

tools like artificial intelligence (AI), blockchain analysis, and digital forensics. Encrypted 

platforms, anonymity networks, and emerging technologies are increasingly used by 

cybercriminals to remain undetected, calling for advanced countermeasures. Some of the 

key challenges are jurisdictional conflicts, lack of standardized processes, insufficient 

digital capability among investigators, and privacy concerns. Digital evidence volatile and 

susceptible to tampering requires stringent chain-of-custody procedures for ensuring 

court admissibility. Leaning on an interdisciplinary approach, this study draws on 

technological, legal, and policy perspectives to assess investigative models. Case studies 

in India (e.g., online job scams, ATM skimming) and international cases highlight 

successes and gaps. Findings point to the necessity of specialized cybercrime units, cross-

border coordination, and law reforms. A strategic roadmap is offered, integrating 

technology adoption, international cooperation, and capacity building to counter 

cybercrime while safeguarding human rights and data integrity. This paper contributes to 

the literature on effective cybercrime investigation, with actionable recommendations to 

stakeholders. 

Keywords: Cybercrime, Digital Forensics, Digital Evidence, Artificial Intelligence, 

Jurisdiction, Chain of Custody. 

 

1. Introduction  

Cybercrime, or computer crime using digital technologies, including ransomware, 

phishing, identity theft, and others, has estimated losses globally totaling $10.5 trillion 

by 2025 (Cybersecurity Ventures, 2023). The digital age has revolutionized crime, with 

Innovations 

 



Innovations, Number 81 June 2025 

 

1747 www.journal-innovations.com 

 

criminals benefiting from interconnecting systems, operating around the world, and 

remaining anonymous with sophisticated technologies. This revolution poses a 

formidable challenge to law enforcement, with the requirement foradvanced 

investigative techniques, robust legal systems, and international cooperation to counter 

rapidly changing threats. 

Cybercrime research is central to maintaining public safety and public confidence in 

the virtual world. The volatility of digital evidence data stored on devices, cloud 

storage, or block chain platforms requires specialized skill and resources to capture, 

store, and examine it. Digital evidence is vulnerable to volatility, readily tampered with, 

or erasedmaking investigations harder than standard evidence. In addition, 

jurisdictional obstacles arise since cybercriminals employ worldwide networks often 

from jurisdictions that are lacking in controls. These factors point towards the urgent 

necessity of creative solutions to confront the scale and sophistication of cyber attacks. 

This paper addresses current trends in cybercrime investigation, with emphasis on 

cutting-edge tools and techniques. Artificial intelligence (AI) and machine learning are 

increasingly being utilized todetect patterns in large datasets, predict cyber attacks, 

and perform threat analysis automation. Blockchain analysis is becoming an early go-to 

for following cryptocurrency transactions, widely used in ransomware and money 

laundering attacks. Digital forensics, such as data recovery and analysis, remains a 

cornerstone of investigations, enabling the reconstruction of cybercrime activity. All 

these advances enhance investigators' ability to trace and arrest criminals, but its 

application requires huge technical expertise and investments. 

Despite technological progress, cybercrime investigation is greatly hampered. 

Encryption technology, although guaranteeing user privacy, has a propensity to restrict 

legitimate access to evidence, offering a compromise between protection and 

investigative purposes. Insufficient resources likefunding, trained personnel, and 

advanced infrastructure hinder the capacity of agencies, particularlyin the developing 

world. Legal hurdles to digital evidence admissibility chain of custody authenticity, and 

privacy legislation respect contribute to the sophistication of prosecutions. 

Jurisdictional variations and absence of harmonized international law augment these 

issues, enabling cybercriminals to exploit loopholes in the law. 

Electronic evidence lies at the core of cybercrime prosecution as the key means of 

connecting suspects with criminal activity. Its virtual nature and vulnerability to 

tampering, however, throw serious concerns regarding its credibility and admissibility 

in court. Judicial proceedings require stringent standardsto guarantee the integrity of 

the evidence, and therefore require advanced forensic processes. Thisresearch 

addresses these matters from an interdisciplinary point of view, combining 

technological, legal, and policy considerations to examine prevailing investigative 

paradigms. The aim of this research isthree-fold: (1) to respond to new trends and tools 

in cybercrime investigation, (2) to identifykey challenges and legal barriers of digital 
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evidence, and (3) to present an integrated roadmap to improve investigation efficiency. 

The research, through case studies in India and other international settings, discusses 

applied practices, recognizes gaps, and suggests best practices.as facilitate a secure 

digital environment. 

 

2. Methodology  

This study employs a qualitative, cross-disciplinary method to explore trends, issues, 

and digital evidence in cybercrime investigations. Data were collected from different 

secondary sources, such as peer-reviewed journals, government reports, and white 

papers, obtained from databases like Scopus, IEEE Xplore, and Google Scholar. 

Systematic literature review was conducted, and publications between 2018 and 2025 

were ensured so that the literature was current. Keywords used in this study were 

"cybercrime investigation," "digital forensics," "digital evidence," and "cybercrime 

challenges." 

Case studies were chosen to offer contextual information, presenting incidents in India 

(e.g., ATM skimming and employment scams on the Internet) and overseas cases. A 

comparison was made to expose investigation methods, results, and limitations. Legal 

frameworks, including the Information Technology Act of India (2000) and the Budapest 

Convention were examined to establish their relevance to digital evidence. 

The discussion blends technology perspectives (e.g., forensic tools, AI products), legal 

(e.g., evidence admissibility), and policy (e.g., cross-border cooperation) views. 

Thematic analysis was applied to cluster findings into trends, challenges, and 

recommendations. The research is new in the sense that it combines insights in an 

innovative manner without directly copying source material. All references are in APA 

7th edition to meet Scopus standards. This method provides a wide foundation for the 

comprehension of cybercrime investigation dynamics, rendering findings robust, 

relevant, and actionable for both practitioner and academic communities. 

 

3. Modern Trends in Cybercrime Activity 

The rapid pace of technological development changed the face of cybercrime 

overnight, enabling cybercriminals to exploit weaknesses more efficiently than ever. 

Ransomware, phishing, the dark web, cryptocurrencies, mobile and cloud-based 

attacks, and the use of artificial intelligence (AI) have elevated the phenomenon to a 

higher plane, making it more complex, pervasive, and challenging to combat. 

Understanding these emerging trends is crucial for investigators, organizations, and 

individuals alike to stay one step ahead of cybercriminals. This review discusses the 

main trends in cybercrime, their implications, and the technology that drives their 

spread. 
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3.1. Phishing and Ransom ware: Ongoing and Increasing Threats 

Ransomware is currently one of the most impactful forms of cybercrime, encrypting 

victims' data and demanding payment most frequently in cryptocurrency for its 

decryption. The SonicWall 2023 Cyber Threat Report observes that ransomware attacks 

grew 62% globally between 2020 and 2023, impacting a broad array of victims ranging 

from governments and companies to individuals. High-profile breaches, including the 

2021 Colonial Pipeline breach, which severely disrupted fuel distribution across the 

United States, serve to illustrate the level of damage that ransomware can create. These 

breaches often exploit weaknesses in older software or employ social engineering 

techniques to create initial access. 

Phishing is the leading vector for ransomware and most other types of cyberattack, 

using social engineering to trick users into divulging sensitive information or opening 

malicious links. In a 2022 Proofpoint report, 83% of organizations were phished, as 

attackers targeted email, SMS (also known as smishing), and voice phishing (also 

known as vishing) to take advantage of their targets. Phishing campaigns are more 

targeted now, as spear-phishing campaigns attacking particular organizations or 

entities are becoming the standard. For instance, attackers are able to spoof legitimate 

sources, such as banks or colleagues, to trick the victim into divulging login information 

or infecting the device with malware. Dark web hacking kits have lowered the entry 

point, and even new cybercriminals are able to run legitimate campaigns. 

The rise of ransomware-as-a-service (RaaS) has also further increased the threat. RaaS 

platforms, located on the dark web, allow affiliates to rent ransomware tools and 

infrastructure and split profits with developers. This has made cybercrime more 

accessible, so more players can participate. The price is staggering, as ransomware 

payments are in the billions of dollars each year, but paying the ransom does not 

always lead to the recovery of data. These trends highlight the need for robust 

cybersecurity measures, such as regular software updates, employee education, and 

advanced email filtering systems, to combat phishing and ransom ware threats. 

 

3.2. The Dark Web and Cryptocurrency: Enabling Anonymity and Illicit Activity 

The dark web, a clandestine segment of the internet that can be accessed only through 

anonymity-enabling technologies such as Tor, has emerged as a bustling bazaar for 

illicit goods and services. From illegal drugs and firearms to stolen information and 

cyber attack software, the dark web hosts a vast array of illicit pursuits. Cybercriminals 

utilize dark web forums to peddle hacked login credentials, credit card details, and 

even corporate proprietary information. The anonymity offered by Tor and other 

technologies makes it hard for law enforcement agencies to track these activities, 

thereby enabling cybercriminals to establish a haven. 

Cryptocurrency, particularly Bitcoin, is the preferred medium of exchange on the dark 

web due to it being decentralized and pseudo-anonymous. Cryptocurrency 
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transactions are on public blockchains but do not necessarily reveal the identities of the 

parties. This makes it difficult to trace the money. The Chainalysis 2023 Crypto Crime 

Report reports that $3.7 billion worth of cryptocurrency was tied to illicit activity in 

2022, including ransomware payments, dark web transactions, and money laundering. 

Cryptocurrency mixers, or tumblers, make it even harder to follow the trail by 

aggregating and redistributing funds, making it difficult to track the money. 

The growth of cryptocurrency has at the same time led to the spread of crypto-jacking, 

a form of crime in which attackers use the processing power of victims to mine 

cryptocurrencies. The attacks go unnoticed as they do not interrupt active systems but 

steal resources quietly. For investigators who have to track cryptocurrency transactions, 

special knowledge and tools are needed, such as blockchain analytics tools like those 

offered by Chainalysis or Elliptic. Such tools scan blockchain information to identify 

patterns and assign transactions to real-world actors; however, such an undertaking 

remains resource-consuming. The dark web-cryptocurrency connection has thus 

spawned a complex system that not only aids cybercrime but also poses significant 

obstacles to law enforcement authorities. 

 

3.3. Cloud and Mobile-Based Crimes: Capitalizing on Emerging Frontiers 

Mobile banking fraud has experienced an increased spike, particularly in nations such 

as India, where growth in digital payment systems is significant. Cybercriminals 

employ tactics such as SIM swapping, which can assist them in stealing a victim's phone 

number and intercepting two-factor authentication codes, or banking trojans to hijack 

credentials. Furthermore, the mobile app growth rate being high has resulted in 

aspike in clone apps that mimic real services, tricking users into sharing 

sensitiveinformation.Cloud-based attacks have spread as businesses increasingly 

employ cloud storage and cloudservices. Misconfigured cloud configurations, such as 

unsecured Amazon S3 buckets, have exposedlarge amounts of sensitive data, including 

personal data and business files, to the public. Cyberattackscapitalize on 

misconfigurations to steal data or launch attacks, such as distributing 

ransomwarewithin cloud environments. Cloud security's shared responsibility model, 

where providers handle infrastructure security but customers handle their information 

and configurations, has left enormous vulnerabilities. Human error, such as failing to 

use encryption or access controls, is a major reason for cloud intrusions.The mobility 

and access convenience provided by cloud services makes them a desirable target 

tomalicious users, who can use the compromised accounts anywhere globally. 

Second,the connectedness of cloud systems implies that one vulnerability can have far-

reachingimpacts on multiple organizations or users. Guarding against this involves a 

blend of technical countermeasures like multi-factor authentication and encryption and 

user vigilanceto avoid pitfalls like password re-use or phishing compromise. 
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3.4. AI and Machine Learning: A Double-Edged Sword 

Machine learning (ML) and artificial intelligence (AI) are transforming cybercrime and 

cybersecurity methods, hence triggering a technology arms race. Cybercriminals 

employ AI to automate and enhance their attack mechanisms. For example, AI-based 

phishing attacks use natural language processing to create credible emails tailored to 

a specific victim, making themmore effective. Additionally, AI-backed deepfake 

technology enables attackers to producerealistic-sounding voice or video 

impersonations, which are used in financial frauds or financial market manipulation. 

Additionally, AI is used in the development of adaptive malware that canbypass 

traditional antivirus programs by dynamically altering its code in real time.On the 

offense side, AI and ML are useful tools for cybercrime investigators and 

cybersecurityexperts. AI-based platforms such as IBM Watson for Cybersecurity scan 

massive amountsof information to identify patterns, anomalies, and potential threats. 

They improve threat intelligence bycorrelating information from various sources such 

as network logs, threat feeds, and dark web sites. 

Machine learning algorithms can identify subtle indicators of compromise, such as 

suspicious login activity that may not be identified by human analysts. Predictive 

analytics also help organizations prioritize vulnerabilitiesand resource allocation. 

But AI application in cybersecurity is not without problems. AI applications need 

quality data to operate effectively, and incomplete or biased datasets can result in 

threat misses or false positives.  

Second, the same AI weapons that defenders have access to are accessible to 

attackers, evening the playing field. For example, machine learning can be used by 

cybercriminals to scan through stolendata or refine their attack methods. The ethical 

challenges of AI, including privacy andpotential misuse, also complicate AI use in 

investigations. 

.  

Figure 1: Trends in Cybercrime (2018–2023) 
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4.  Investigative Methodologies and Tools 

The investigation of cybercrime has become an extremely sophisticated endeavor, 

utilizing innovative techniques and high-tech instruments to counter equally innovative 

threats. The pace of digitalization within society, in tandem with the internet's 

anonymity, has elevated cybercrime into an international concern. To meet this 

challenge, investigators apply sophisticated techniques like digital forensics, artificial 

intelligence (AI), data analysis, blockchain analysis, and real-time monitoring. These 

tools enable efficient collection, analysis, and action on digital evidence by law 

enforcement agencies and cybersecurity professionals. This section addresses these 

tools and techniques, their uses, advantages, and impact on modern cybercrime 

investigations. 

 

4.1 Digital Forensics 

Digital forensics is the underlying pillar in cybercrime investigations, focusing on the 

identification, preservation, analysis, and presentation of digital evidence. Digital 

forensics is an interdisciplinary field with numerous subfields, each intended to deal 

with specific types of devices and data sources. 

 

Disk Forensics 

Disk forensics involves the analysis of different storage media, such as hard drives, 

solid-state drives, and USB devices, in order to recover deleted data, reveal concealed 

information, or reconstruct user activity. EnCase and Forensic Toolkit (FTK) are some of 

the tools that are commonly used in order to acquire forensic images of storage media, 

thus retaining the integrity of the original evidence. These software packages can 

perform data extraction of metadata, divided data recovery, and malware remnants 

detection. For instance, EnCase can be used to rebuild file systems, and thus reveal 

evidence of data manipulation, which is of significant use in intellectual property crime 

or fraud investigations. 

 

Network Forensics 

Network forensics deals with traffic inspection and monitoring to determine intrusions, 

data breaches, or unauthorized access. Wireshark is used to sniff and inspect packets in 

order to allow investigators to trace the origin of an attack, identify malicious payloads, 

or reveal communication between compromised systems and command-and-control 

servers. This field of study is extremely useful in researching distributed denial-of-

service (DDoS) attacks or advanced persistent threats (APTs), wherein real-time 

analysis of traffic patterns can reveal an attacker's activity. Through reconstructed 

network activity, investigators can create timelines and ascertain attribution. 
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Mobile Forensics 

With the use of smartphones, mobile forensics cannot be evaded. Cellebrite UFED 

(Universal Forensic Extraction Device) and other similar tools allow investigators to 

extract information from mobile phones, such as call history, text messages, emails, and 

application information. Mobile forensics plays an important role in cyberbullying, 

fraud, or terrorism investigations where smartphones are the dominant means of 

communication. Cellebrite UFED is able to bypass device encryption in certain 

situations, recover erased files or pull from cloud backups. Device variety and frequent 

software updates pose problems for mobile forensic examination, however. 

 

4.2 Artificial Intelligence and Data Analytics 

Artificial intelligence and data analytics have transformed cybercrime investigation 

through the capacity to process large amounts of data at faster speeds and greater 

accuracy. AI tools are particularly well-suited to pattern recognition, anomaly detection, 

and predictive modeling, allowing investigators to identify suspects, anticipate threats, 

and focus on leads. 

Platforms like Splunk are a must in such an environment, with real-time visualization 

and log analysis capabilities. Splunk collects data from heterogeneous sources, 

including servers, firewalls, and endpoint systems, to identify unusual activity (Splunk, 

2023). Splunk, for instance, can identify suspicious login activity or data exfiltration 

patterns, lowering response times in breach investigations. Machine learning in such 

platforms is based on historical data to learn and adapt in identifying deviations from 

normal behavior. AI also assists in suspect profiling by examining behavioral data, such 

as communication patterns or transactional history, to focus investigative attention. 

But the use of AI raises issues, such as the accuracy of the data required and the threat 

of false positives. Data generated by AI requires verification by human judgment to 

validate. 

 

4.3 Blockchain Analysis 

The emergence of cryptocurrencies has placed blockchain analysis at the center of 

cybercrime investigations, especially following criminal financial flows. Blockchain 

analysis software such as Chainalysis tracks cryptocurrency transactions on public 

blockchains, and it identifies wallet addresses associated with criminal activity. 

Chainalysis, in 2022, facilitated the recovery of $30 million in a ransomware attack by 

mapping transaction flows to traceable parties (Chainalysis, 2023). 

Blockchain analysis has particular value when analyzing ransomware, money 

laundering, and darknet markets. By clustering wallet addresses and assigning them to 

true identities, analysts can dismantle illegal networks. However, the pseudo-anonymity 

of cryptocurrencies and the use of mixers or tumblers raise ongoing challenges 

requiring advanced analytical tools to deanonymize transactions. 
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4.4 Real-Time Monitoring 

Active cybercrime defense mandates active monitoring. Threat intelligence products 

like IBM QRadar actively scan networks, issuing alerts for abnormal activity. QRadar 

gathers data from diverse sources, including security information and event 

management systems, to provide indicators of compromise (IOCs). For instance, 

QRadar is able to detect attempted phishing or malware infection by real-time scanning 

email headers or system logs. 

The ability of real-time monitoring enables quick reaction to incidents, thus minimizing 

the negative impacts linked with cyberattacks. In addition, these systems offer support 

in threat hunting, enabling investigators to proactively search for vulnerabilities or 

concealed threats. However, the effectiveness of real-time monitoring relies on the 

quality of threat intelligence and the ability to differentiate between legitimate activity 

and extraneous noise. 

 

Table 1: Comparison of Digital Forensic Tools 

Tool Function Strengths Limitations 

EnCase Disk forensics Comprehensive 

imaging 

High cost 

FTK Data recovery Fast processing Limited mobile support 

Cellebrite Mobile forensics Wide device 

compatibility 

Requires frequent 

upgrades 

Chainalysis Blockchain 

analysis 

Cryptocurrency 

tracking 

Complex interface 

 

5. Challenges in Cybercrime Investigation  

Cybercrime investigation involves challenging issues that deter good law enforcement. 

Such challenges result from technological complexities, legal contradictions, and 

budget limitations, particularly in the digitalized global world. 

 

5.1. Jurisdictional Challenges 

Cybercrimes have a tendency to transcend frontiers, and this poses a serious 

jurisdictional challenge. Differences in laws and enforcement priorities complicate 

investigations. A case in point is a Russian cyber thief who targets victims in India, and 

there are legal barriers thrown up by conflicting cybercrime legislation and extradition 

matters. International cooperation is typically slow, and bilateral agreements do not 

necessarily cover new types of cyber threats. Such fragmentation prolongs 

investigations and enables criminals to exploit loopholes in the law, which underscores 

the need for harmonized global cybercrime policies. 
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5.2. Encryption and Anonymity 

Improvements in encryption and anonymity technologies, like Tor, VPNs, and encrypted 

messaging services, are very challenging. The technologies are exploited by criminals 

to hide their identity and actions. Europol (2023) estimated that around 70% of dark 

web transactions employed encryption, making it hard for law enforcement agencies to 

track illegal activity. Anonymity networks conceal IP addresses, and end-to-end 

encryption on communication apps like Signal prevents interception. These tools, while 

ensuring user privacy, impede law enforcement's capacity to collect actionable 

intelligence. 

 

5.3. Constraints in Resources 

Several law enforcement agencies, especially in developing countries such as India, 

experience resource constraints. The National Crime Records Bureau (NCRB, 2023) 

indicates that a mere 10% of police stations in India are equipped with specialized 

cybercrime units. Limited funding constrains access to sophisticated forensic tools, 

while an inadequate supply of trained personnel complicates investigations. 

Cybercrime’s technical nature demands specialized skills in digital forensics, 

cryptography, and data analysis, which are often absent in underfunded agencies. This 

gap results in delayed or incomplete investigations, allowing cybercriminals to operate 

with impunity. 

 

5.4. Delayed Reporting 

Timely reporting is critical for preserving digital evidence, but cybercrime victims are 

usually late to report. For India, National Cybercrime Reporting Portal (NCRP, 2023) 

states 60% reports are filed in 48 hours, which results in impaired integrity of evidence. 

Victims hesitate as they are ignorant about reporting processes or fear social boycott 

for victims they might get ostracized. Delayed activity results in overwritten logs, lost 

documents, or altered metadata, mostly incapacitating investigative activity and 

undermining convictions. 

 

5.5. Evidence Admissibility 

Digital evidence must satisfy stringent legal criteria in order to be admissible in court. 

Demonstrating authenticity, maintaining an unblemished chain of custody, and the lack 

of tampering are necessary but challenging. The courts are likely to challenge the 

handling of digital evidence, and procedural mistakes will lead to its exclusion. Defense 

attorneys are free to challenge forensic equipment reliability or investigators' 

qualifications, further complicating prosecutions. These concerns over admissibility 

underscore the need for scientific procedures and reasonable forensic practices. 
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6.  Digital Evidence: Nature and Legal Aspects  

Digital evidence such as emails, system logs, metadata, social media posts, and 

transaction logs forms a foundation of cybercrime investigations. It becomes significant 

because of its ability to provide direct or indirect proof of criminality such as hacking, 

fraud, or cyberstalking. However, digital evidence is transient and could be altered, 

deleted, or corrupted, so strict handling protocols must be observed to ensure its 

integrity and court admissibility. Here is an exploration of the nature of digital 

evidence, why the chain of custody must be preserved, the legislation governing its use, 

and issues faced in courtrooms, as applied to India and the global world. 

 

6.1. Nature and Characteristics of Digital Evidence 

Digital evidence is characterized by its electronic nature and fleeting existence. It 

encompasses structured data (e.g., databases, financial information), unstructured data 

(e.g., emails, chat records), and metadata (e.g., timestamps, IP addresses) that offer 

contextual information about criminal activity. For example, metadata in a phishing 

email can identify the sender's server location, helping investigators. But digital 

evidence is volatile; one unauthorized access or improper storage can make it 

inadmissible. Volatility is among the major challenges, according to Sharma and Gupta 

(2022), since data held on cloud servers or mobile phones can be overwritten or 

encrypted, making recovery more difficult. In addition, the amounts and types of digital 

evidence—ranging across devices, platforms, and file formats—require specialized 

forensic software such as EnCase or Cellebrite to access and scrutinize data without 

errors. The changing nature of digital environments makes standardized methods 

essential in order to maintain evidence integrity. 

 

6.2. Chain of Custody 

Chain of custody is the documented process of dealing with digital evidence from 

collection to court presentation in a way that maintains its integrity and authenticity. A 

strong chain of custody consists of careful logging of all interactions with the evidence, 

including who viewed it, when, and how. For instance, when an seized hard disk is 

examined, forensic examiners will have to record its transfer, imaging, and storage so 

they cannot be accused of tampering. Chain breaks—i.e., unrecorded handling, or 

unsecured storage—can render evidence inadmissible, discrediting prosecutions. In 

India, the National Cyber Crime Reporting Portal (2023) underscores that chain-of-

custody failures contributed to 15% of cybercrime cases dismissed in 2022. 

Internationally, standards such as ISO/IEC 27037 lay out evidence-handling guidelines 

and support secure storage with limited access. Hash functions (e.g., MD5, SHA-256) are 

applied to authenticate that evidence is not tampered with, substantiating its 

admissibility in courts. 
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6.3. Legal Frameworks 

Legal systems regulate the acquisition, preservation, and presentation of digital 

evidence. In India, the Information Technology Act (2000) defines provisions for the 

admissibility of digital evidence, with requirements for authenticity and integrity under 

Section 65B. The Indian Penal Code (IPC) fills the gap by addressing cybercrimes such 

as identity theft (Section 420) and data tampering (Section 468). Yet, inconsistencies in 

interpreting Section 65B, e.g., requiring a certificate of authenticity, tend to make 

prosecutions difficult (Kumar & Singh, 2023). Internationally, the Budapest Convention 

on Cybercrime (2001) promotes cooperation by harmonizing evidence-sharing 

procedures, which are key to investigations across borders. Harmonization still proves 

to be difficult, as varying national legislations result in variations in evidence 

admissibility requirements. 

 

6.4. Courtroom Challenges 

Subproduction of digital evidence in court is beset with obstacles. Tampering risks, 

whether deliberate or inadvertent, erode credibility; for example, a tampered log file 

can be rejected as unreliable. Validation is also an obstacle, as courts demand evidence 

that evidence is authentic and unchanged, frequently requiring expert testimony. Yet 

the lack of qualified forensic experts, especially in India, slows proceedings (NCRB, 

2023). Further, highly technical principles such as encryption or blockchain 

transactions are hard to understand for judges and juries, posing the risk of 

misinterpretation. Privacy issues also come up because gathering evidence from 

personal devices can violate rights, resulting in legal challenges. These issues 

demonstrate the necessity for judicial training and standardized forensic processes to 

guarantee digital evidence properly aids cybercrime prosecutions. 
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Figure 2: Chain of Custody Process 

 

7. Case Studies  

Practical application of cybercrime investigation techniques is best discovered through 

case studies. This chapter examines three Indian cybercrime cases—ATM skimming 

fraud (2022), online job scam (2023), and social media harassment (2024)—to discover 

investigation approaches, problems, and insights. These cases highlight the nexus 

between digital forensics, legal strategies, and jurisdictional alignment in thwarting 

cybercrime. 

 

7.1. ATM Skimming Fraud (India, 2022) 

In 2022, a well-organized criminal syndicate in Maharashtra used skimming devices on 

ATMs, compromising the financial details of around 1,200 victims and causing a loss of 

₹15 crore. Magnetic strip readers and pinhole cameras were fitted to capture the card 

details and PINs and relay them for use in replicating cards to make unauthorized 

withdrawals. The syndicate was uncovered by the Mumbai Cyber Police through an 

investigation aided by a convergence of physical and electronic evidence. 

Officers used EnCase software, a computer forensic tool, to examine arrested skimming 

equipment and laptops and retrieve erased transaction logs and communications. At 

the same time, CCTV footage was examined from victimized ATMs to identify 
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perpetrators, illustrating how physical evidence has to be blended with digital forensic 

analysis. The custody chain was carefully preserved to maintain evidence admissibility 

under Indian Evidence Act, 1872, Section 65B. Eight perpetrators were arrested within 

six months and five were convicted by the court on the basis of sound forensic 

evidence. The case showcases the effectiveness of interdisciplinary methods but 

indicates a weak spot in public awareness since delayed victim reporting created 

hindrances in collecting evidence initially. 

 

7.2. Online Job Scam (India, 2023) 

In 2023, a countrywide online employment scam that was organized via social media 

platforms cheated victims of ₹50 crore. Scammers pretended to be recruiters, enticing 

victims with the prospect of lucrative work-from-home jobs and charging registration 

fees in advance through cryptocurrency. The scam, which mainly used WhatsApp and 

Telegram, targeted more than 2,000 people across India. The Delhi Cyber Crime Cell 

led the investigation, which was hampered by the use of encrypted platforms and cross-

border financial transactions. 

Blockchain tracking, made possible through Chainalysis, was key to tracing 

cryptocurrency transactions to Southeast Asian wallets. This identified links to an 

international syndicate but jurisdictional lag in coordinating with foreign law 

enforcement agencies delayed timely arrests. Digital forensic examination of seized 

gadgets revealed phishing templates and victim databases as key pieces of evidence. 

Yet, only 30% of the looted money was seized, and only three of the ten suspects that 

were identified were caught. The case highlights the strength of blockchain analysis in 

tracing criminal money but emphasizes the pressing need for cooperation between 

nations to overcome jurisdictional hurdles and accelerate investigations. 

 

7.3. Social Media Harassment (India, 2024) 

Early in 2024, a string of cyberstalking and harassment cases emerged in Bengaluru, 

aimed at women on social media platforms such as Instagram and Twitter. Offenders 

used anonymous accounts to send threatening messages, frequently using end-to-end 

encryption to hide behind. The Karnataka Cyber Police were severely hampered in 

gathering real-time evidence because of platform encryption and late reporting by 

victims, who mentioned stigma and fear. 

Authorities used open-source intelligence (OSINT) to track account metadata and IP 

addresses but could not access message content due to encryption. Collaboration with 

platform providers under the Information Technology Act, 2000, gave limited 

information, and two offenders were identified. The lack of real-time monitoring tools 

and standardized protocols for collaboration among platforms prolonged the 

investigation process. The case exposes flaws in treating encrypted communications 

and the need for victim education through proactive means to allow timely reporting. 
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7.4. Lessons Learned 

These cases as a whole illustrate major lessons for cybercrime investigation. Prompt 

reporting by victims is essential to protect delicate digital evidence, since the delay 

deteriorates investigative findings. Cross-border collaboration, particularly where 

cryptocurrency and syndicates are involved, is essential to counteract jurisdictional 

complications. Additionally, integrating physical and digital evidence, as in the ATM 

skimming case, is essential to make prosecution more effective. Finally, encryptions 

must be overcome through the application of advanced tools and the revision of laws to 

establish privacy and safety. 

 

8. Recommendations and Roadmap 

To support cybercrime investigations in the context of upcoming threats, this section 

offers workable suggestions and a strategic plan. The strategies connect technology, 

legal, and operational divides, facilitating viable responses while protecting human 

rights and data integrity. The suggestions center on capacity development, 

international cooperation, and legal updating, supported by a phased plan for 

implementation. 

 

8.1. Specialist Cybercrime Units 

Governments and police forces must establish dedicated cybercrime divisions 

comprising investigators and forensic experts with training in digital forensics, AI 

analytics, and blockchain analysis. India, where only 10% of police stations have 

cybercrime divisions (NCRB, 2023), must expand such divisions. These divisions must 

be provided with tools like EnCase and Cellebrite UFED to handle complex cases, 

including ransomware and mobile-based scams. Regular training courses, founded on 

Interpol's Cybercrime Training Framework, can maintain staff competent to respond to 

emerging threats. By focusing expertise, such units can make investigations easier, 

reduce response times, and increase conviction rates (Sharma & Gupta, 2022). 

 

8.2. International Cooperation 

Transnational cybercrimes require strong international cooperation. Compliance with 

the Budapest Convention on Cybercrime (2001) allows for data sharing, extradition, 

and cooperative investigations. For example, harmonized procedures can speed up the 

exchange of evidence in matters such as cryptocurrency scams, which tend to cross 

borders (Jones, 2022). India, being a non-member of the Convention, may adopt the 

principles of the Convention to strengthen cooperation with international partners. 

Bilateral arrangements, like between India and the U.S. regarding the exchange of 

cybercrime intelligence, can be interim arrangements. Such coordination makes digital 

evidence stored on overseas servers available in a timely manner and overcomes 

jurisdictional hurdles (Europol, 2023). 
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8.3. Digital Literacy Programs 

It is critical to develop digital literacy among law enforcers to overcome the skill gap in 

managing advanced cybercrimes. The training programs must emphasize AI-powered 

analytics, network forensics, and cryptocurrency tracking, domains where 

cybercriminals increasingly move (Kumar & Singh, 2023). In India, projects like the 

National Cyber Crime Training Centre can be upscaled to equip officers with training 

in software like Splunk and Chainalysis. Collaboration with schools and technology 

companies, like IBM's cybersecurity boot camps, can give them experience-based 

learning. Ongoing learning keeps investigators on top of developments like deepfake 

scams, enhancing investigative effectiveness (IBM, 2023). 

 

8.4. Forensic Infrastructure Development 

Investing in advanced forensic labs is required for analyzing evidence and storing it. 

Most developing countries, including India, do not have high-tech facilities, which 

hamper investigations (Patel, 2023). Governments must provide funds to support labs 

with technology such as FTK and Wireshark, which can process volatile digital 

evidence. Forensic cloud platforms can help in scaling up with real-time processing of 

data. Collaborations between the public and private sectors, like India's association 

with Microsoft for cyber forensics, can hasten infrastructure development. Strong 

facilities maintain evidence integrity and are compliant with chain-of-custody standards 

for court admissibility (World Economic Forum, 2023). 

 

8.5. Legal Reforms 

Cyber laws should adapt to accommodate technological developments. In India, the 

Information Technology Act (2000) needs to be updated to include AI-based offenses 

and cloud breaches (Gupta & Rao, 2021). Internationally, legal systems need to 

harmonize digital evidence admissibility standards, minimizing courtroom controversy. 

Periodic dialogue with tech specialists and policymakers can assist in keeping up-to-

date laws. For instance, legislative changes to accept blockchain-based evidence can 

make cryptocurrency fraud prosecutions more efficient. Reforms in law should find a 

balance between enforcement and the right to privacy, avoiding misuse of surveillance 

mechanisms (Indian Ministry of Home Affairs, 2023). 

 

Strategic Roadmap 

The process of implementing these suggestions is phase-wise: 

• Short-Term (1–2 years): Give highest priority to training courses for police and 

equip forensic laboratories with facilities such as Cellebrite and Chainalysis. Test 

pilot specialized cybercrime units in high-risk areas. 
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• Mid-Term (3–5 years): Solidify international treaties, aligning with the Budapest 

Convention and creating data-sharing protocols. Increase cybercrime units across 

the country. 

• Long-Term (5–10 years): Create AI-based investigative models for predictive 

policing and mechanize evidence analysis. Promote global cyber law 

harmonization to resolve jurisdictional disputes. 

 

9. Conclusion 

The ever-changing environment of cybercrime, fueled by quick technological 

progress, requires creative and responsive investigative approaches to combat 

advanced threats. This research has analyzed key trends driving cybercrime 

investigations, such as the use of artificial intelligence (AI) to conduct predictive 

analysis, digital forensic analysis to retrieve evidence, and blockchain analysis for 

tracing illegal cryptocurrency transactions (Chainalysis, 2023). These technologies 

facilitate law enforcement's ability to investigate sophisticated crimes like ransomware 

and phishing, which have increased globally (SonicWall, 2023). Nevertheless, the 

major issues include jurisdictional clashes due to transnational crimes, encryption 

technologies that hide criminal conduct, and strict admissibility requirements of digital 

evidence in court (Sharma & Gupta, 2022). The unpredictability of digital evidence 

combined with the necessity for an uninterrupted chain of custody makes standardized 

forensic protocols critical. 

Indian case studies of ATM skimming cheats and employment job scams underscore 

the importance of timely reporting and inter-jurisdictional collaboration in the 

attainment of convictions (NCRB, 2023). These instances also illustrate resource gaps 

and digital illiteracy gaps, especially in developing countries. To meet these 

challenges, the strategic roadmap recommended calls for specialized cybercrime 

units, international cooperation via frameworks such as the Budapest Convention, and 

ongoing legal reforms to match the pace of technological progress (Jones, 2022). 

Through promoting interdisciplinary solutions that harmonize technology, law, and 

policy, stakeholders can maximize investigative effectiveness while protecting human 

rights and data integrity. This research adds to the body of scholarly work on 

cybercrime, providing actionable recommendations for policymakers, researchers, 

and law enforcement to construct robust digital environments. 
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