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The Role of Digital Forensics in Cybercrime

Investigations and Legal Proceeding

P. SHYAMALA!

ABSTRACT
This research paper explains the important role of digital forensics in investigating

cybercrimes and supporting legal proceedings. In today’s digital age, most of our activities
like communication, banking, shopping, and studying take place online. While this offers
many benefits, it also opens the door for cybercrimes, which are crimes that happen using
computers, mobile phones, or the internet. This paper discusses how digital forensics works,
including the tools and techniques used to recover deleted files, analyze emails, trace online
activities, and more. It also explains the different steps of a forensic investigation, such as
identifying devices, preserving data, analyzing evidence, and presenting findings in court.
The study highlights how digital forensics supports both police investigations and legal
cases. Courts rely on proper digital evidence to prove guilt or innocence, so the evidence
must be handled very carefully to ensure it is not tampered with. The research also looks at
the legal side of digital forensics how evidence is presented in court, the importance of the
chain of custody, and how expert witnesses explain their findings to judges and lawyers. In
addition, the paper explores real-life case laws in India where digital forensics played a key
role in solving cybercrimes and helping the courts make fair decisions. It also points out the
challenges in this field, such as lack of trained experts, outdated laws, limited tools in
developing countries, and privacy concerns. Finally, the paper gives suggestions to improve
the use of digital forensics. These include better training, new laws that match today’s
technology, international cooperation, setting up forensic labs in every state, using new
technologies like Al and blockchain, and educating the public on cyber safety. In summary,
this research shows that digital forensics is a powerful and necessary tool in today’s world.
It helps fight cybercrime, supports justice, and makes the digital world a safer place. With
the right support, digital forensics can become even more effective in the future.

Keywords: Digital Evidence, Cybercrime, Chain of Custody, Forensic Tools, Legal

Proceedings.

. INTRODUCTION

In today’s world, digital technology is a part of almost every aspect of our lives. From
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communication and banking to shopping and studying, we rely on the internet and electronic
devices more than ever before. While this brings convenience and many benefits, it also creates
opportunities for cybercrime. Cybercrime is a type of crime that involves computers, networks,
or digital data. It includes activities such as hacking, identity theft, online fraud, spreading
viruses, and cyberbullying. As these crimes happen in the digital world, they often leave behind
digital evidence rather than physical clues. This is where digital forensics plays a very important
role. Digital forensics is the process of collecting, examining, and preserving digital evidence
so that it can be used in criminal investigations and legal cases. It is like traditional forensic
science but focuses on computers, mobile phones, emails, files, and other electronic devices.
The goal of digital forensics is to find out what happened, how it happened, and who was
responsible. It helps law enforcement officers trace cybercriminals and build strong cases in
court. In many cases, digital evidence becomes the key factor in proving a person’s guilt or
innocence. As cybercrimes increase, the demand for digital forensic experts has also grown.
These professionals need to be skilled not only in computer science and data recovery but also
in understanding legal rules and procedures. They must work carefully to ensure that the
evidence is not changed or damaged, and they must follow a proper “chain of custody” to make
sure that the evidence is acceptable in court. Even a small mistake can lead to the evidence

being rejected, which can weaken a case or lead to injustice.

Despite the importance of digital forensics, there are many challenges. Technology is changing
very fast, and cybercriminals are using advanced tools to hide their tracks. Many countries do
not have enough trained experts or proper equipment to handle complex cybercrimes. In some
places, the laws related to digital evidence are outdated and do not cover all modern issues. This
creates a gap between the way cybercrimes happen and how they are investigated and
prosecuted. This research paper will explore the role of digital forensics in investigating
cybercrime and how it supports legal proceedings. It will also discuss the current challenges
faced by investigators, the gaps in law and technology, and suggest ways to improve the use of

digital forensics to ensure justice in the digital world.
Il. UNDERSTANDING DIGITAL FORENSICS

Digital forensics is a branch of forensic science that focuses on identifying, preserving,
analyzing, and presenting digital evidence in a way that is legally acceptable. It plays a very
important role in investigating cybercrimes, where computers, mobile phones, and digital
networks are used to commit illegal activities. As technology becomes more central to our daily

lives, the need for professionals who can trace digital footprints and recover crucial evidence
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has grown rapidly. At its core, digital forensics is about collecting data from electronic devices
in a way that maintains its original state. This means the information should not be altered,
deleted, or damaged during the investigation process. Investigators use special tools and
techniques to extract files, emails, internet history, photos, videos, and even deleted data from
devices such as computers, smartphones, tablets, servers, and USB drives. These tools allow
experts to discover when a file was created, accessed, or modified, which can provide important
clues about when and how a cybercrime took place.

The process of digital forensics usually follows several key steps. The first step is identification,
where investigators determine which devices may contain evidence. The second is preservation,
where the data is secured to avoid tampering. The third step is analysis, in which experts
examine the data carefully to find useful information. After this, the documentation step records
everything done during the investigation to ensure transparency. Finally, presentation involves
organizing the findings in a clear and understandable format, often for use in a courtroom.
Digital forensics is used in many types of investigations. It helps solve crimes like hacking,
financial fraud, identity theft, online harassment, and even cyberbullying. In business
environments, it is used to investigate internal fraud, data breaches, and employee misconduct.
In legal cases, digital evidence often serves as proof that can confirm or reject a claim. For
instance, an email trail might prove that someone gave illegal instructions, or a recovered file

might reveal stolen intellectual property.
I1l. CYBERCRIME: AN OVERVIEW

In today’s digital world, cybercrime has become one of the fastest-growing threats affecting
individuals, businesses, and governments. It refers to any criminal activity that involves the use
of computers, networks, or digital devices. As more people rely on technology for
communication, banking, shopping, and work, the opportunities for cybercriminals have
increased. Cybercrime not only causes financial loss but also damages reputations, invades
privacy, and can even threaten national security. Cybercrime can be grouped into several
categories based on the nature of the attack and the intention behind it. One common type is
hacking, where an attacker gains unauthorized access to a computer system or network. Hackers
may steal data, cause damage, or disrupt operations. Another frequent cyber threat is phishing,
where criminals send fake emails or messages that appear to come from trusted sources. These
messages trick people into sharing sensitive information like passwords or credit card details.
Financial fraud is also a major concern in the digital space. Cybercriminals use methods like

identity theft, online scams, and fake websites to steal money from individuals or banks.

© 2025. International Journal of Law Management & Humanities [ISSN 2581-5369]


https://www.ijlmh.com/
https://www.ijlmh.com/

5453 International Journal of Law Management & Humanities [Vol. 8 Iss 2; 5450]

Another serious form of cybercrime is cyberterrorism, where hackers attack critical
infrastructure like power grids, hospitals, or transport systems with the goal of causing fear or
panic, often for political or ideological reasons.

Cybercriminals are difficult to catch and punish for several reasons. First, many of them operate
from different countries, which makes law enforcement complicated due to legal and
jurisdictional issues. Second, they often use tools like encryption, the dark web, and fake
identities to hide their location and identity. Third, technology evolves quickly, giving criminals
new ways to exploit security gaps before experts can patch them. In many cases, companies or
individuals don’t even realize they’ve been attacked until it’s too late. Moreover, there’s often

a lack of trained professionals and resources to track and fight these criminals effectively.

Several real-life cases show how dangerous cybercrime can be. One well-known example is the
WannaCry ransomware attack in 2017, which affected computers in over 150 countries. It
locked users out of their systems and demanded payment in Bitcoin to restore access. Hospitals,
businesses, and government offices were severely disrupted. Another case is the Equifax data
breach in 2017, where hackers stole the personal data of over 140 million people, including
Social Security numbers and birth dates. This breach raised global concerns about data security
and privacy. Additionally, in 2020, cybercriminals targeted the World Health Organization
(WHO) during the COVID-19 pandemic, trying to steal sensitive information about vaccines
and health responses. These examples highlight the growing danger of cybercrime and the
urgent need for better protection, awareness, and international cooperation. As cyber threats
become more advanced, understanding their types, challenges, and real-world effects is the first

step toward fighting back.
IVV. ROLE OF DIGITAL FORENSICS IN CYBERCRIME INVESTIGATION

Digital forensics plays a critical role in the investigation of cybercrimes by providing the
necessary tools and techniques to gather, analyze, and preserve evidence from digital devices.
Cybercrimes often involve complex activities conducted over the internet or through computer
systems, making traditional methods of investigation ineffective. Digital forensics helps bridge
this gap by focusing on the collection and analysis of data from devices such as computers,

smartphones, servers, and cloud storage.
(A) Gathering and Analyzing Digital Evidence

The first step in digital forensics is the collection of digital evidence. This is a delicate process
that requires careful handling to preserve the integrity of the data. Digital evidence can come

from a variety of sources, including hard drives, emails, internet browsing history, cloud
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storage, and more. The primary objective is to extract this data without altering it. Special
procedures, such as making forensic copies of the data and ensuring proper documentation of
its collection, are followed to avoid contamination or tampering. Once the evidence is gathered,
forensic analysts begin the process of analyzing it. Digital forensics experts use specialized
software and tools to sift through large amounts of data and identify valuable information that
can assist in the investigation. This can involve examining file metadata, looking for traces of
malicious activity such as malware, tracking the flow of financial transactions, or identifying
unauthorized access attempts. The analysis can also include reconstructing deleted or corrupted
files that may be crucial for understanding the crime. In some cases, digital forensics can
uncover hidden or encrypted data that the perpetrator attempted to conceal. The analysis phase
also involves establishing a timeline of events. For example, forensic experts can determine
when a specific file was accessed, modified, or deleted, and trace the activity back to the suspect.
This timeline can serve as a crucial piece of evidence in understanding how the crime was

committed and who was responsible.
(B) Role in Incident Response and Recovery

Digital forensics is not only about investigating cybercrimes but also plays a significant role in
incident response and recovery. When an organization faces a cyber-attack or breach, digital
forensics teams work quickly to assess the damage, contain the threat, and recover from the
incident. One of the first tasks in incident response is identifying the scope of the breach. For
example, digital forensics can determine which systems were compromised, which data was
accessed, and whether any sensitive information was stolen. Forensic experts also help track
the origin of the attack and analyze the methods used by the cybercriminals, such as phishing
or malware. Once the breach is understood, digital forensics assists in containing the damage.
Forensic teams can help isolate infected systems, prevent further unauthorized access, and
remove malware. In some cases, they may even assist in recovering lost or corrupted data, which
is especially important if the organization is facing a ransomware attack. Digital forensics also
plays a key role in ensuring that the system is fully secured before normal operations resume,

preventing future incidents.
(C) Collaboration with Cybersecurity Teams

Digital forensics does not operate in isolation. It works hand-in-hand with cybersecurity teams
to ensure a comprehensive response to cybercrime. While cybersecurity focuses on preventing,
detecting, and mitigating threats, digital forensics focuses on investigating and providing

evidence of attacks after they have occurred. During the investigation, cybersecurity
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professionals often provide insights into vulnerabilities, attack vectors, and the nature of the
threat, helping forensic experts understand the scope of the crime. Digital forensics experts, in
turn, offer a detailed analysis of the data collected during the attack and help interpret the
findings for legal and organizational purposes. For example, while cybersecurity experts might
focus on stopping a hack in progress, digital forensics specialists can be tasked with recovering
the data and identifying the hacker. In a collaborative environment, both teams can share
knowledge and tools to improve the overall effectiveness of the investigation. For instance, if a
cybersecurity team detects malware on a system, digital forensics experts can analyze the
malware’s behavior and provide insight into how it was deployed, what systems it affected, and
whether it’s part of a larger, coordinated attack. This collaboration is vital, especially in large-
scale cybercrime cases that involve multiple attack vectors, such as data breaches, denial-of-
service attacks, and financial fraud. By combining their expertise, digital forensics and

cybersecurity teams can offer a more comprehensive solution to cybercrime investigations.
(D) Tools and Technologies in Use

Several specialized tools are used in digital forensics to help gather, analyze, and preserve
evidence from digital devices. These tools are designed to ensure that the evidence is collected

in a forensically sound manner, meaning it is reliable and admissible in court.

EnCase: EnCase is one of the most widely used forensic tools in the industry. It allows digital
forensics professionals to conduct comprehensive investigations, including acquiring evidence
from hard drives, memory, mobile devices, and cloud storage. EnCase has built-in features for
data analysis, file carving (recovering deleted files), and creating detailed reports. It is highly
regarded for its ability to support large-scale investigations and its compatibility with a wide

range of devices.

FTK (Forensic Toolkit): FTK is another powerful digital forensics tool used for analyzing and
managing evidence. FTK is known for its ability to process large amounts of data quickly and
efficiently. It provides a suite of investigative features, including keyword searches, email
analysis, and file recovery. FTK is often used to uncover hidden or encrypted data and can

generate detailed reports that are useful in both criminal investigations and legal proceedings.

Autopsy: Autopsy is an open-source digital forensics platform that is widely used by law
enforcement and security professionals. It provides a user-friendly interface for investigating
hard drives, smartphones, and other digital devices. Autopsy supports a wide range of forensic
processes, including timeline analysis, keyword searching, and recovering deleted files. As an

open-source tool, it is particularly valuable for organizations with limited budgets.
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These tools, along with others like X1 Social Discovery, Volatility, and Cellebrite, help forensic
investigators collect and analyze data in a manner that ensures the integrity and reliability of
the evidence. They play an essential role in identifying the perpetrators of cybercrimes and
supporting the legal process. In conclusion, digital forensics is essential in the investigation and
prosecution of cybercrimes. Through the careful gathering and analysis of digital evidence,
collaboration with cybersecurity teams, and the use of specialized forensic tools, digital
forensics experts help to uncover the truth behind cybercrimes and ensure that perpetrators are

held accountable.
V. DIGITAL FORENSICS IN LEGAL PROCEEDINGS

Digital forensics plays a crucial role in legal cases related to cybercrime. It involves collecting,
preserving, analyzing, and presenting digital evidence in a way that is acceptable in a court of

law. Here’s how digital forensics fits into legal proceedings:
(A) Admissibility of Digital Evidence in Court

For digital evidence to be accepted in court, it must be collected and handled properly. This
ensures that the evidence is reliable and has not been tampered with. Courts require strict
procedures to be followed, such as ensuring the chain of custody — this means keeping track

of who has handled the evidence at all times.
(B) Chain of Custody Requirements

The "chain of custody" refers to the process of documenting the handling of evidence from the
moment it is collected until it is presented in court. If there’s any break in the chain, the evidence

might be rejected because its authenticity could be questioned.
(C)Role of Forensic Experts in Testifying

In court, digital forensics experts may be called to testify about the evidence they have found.
These experts explain how the evidence was gathered, how it was analyzed, and what it proves
in relation to the case. Their role is important because they help the judge and jury understand

complex technical information.
(D) Precedents and Jurisprudence

Over time, courts have developed precedents (earlier decisions) that help shape the way digital
evidence is treated in legal cases. These precedents help lawyers and judges decide how to

handle digital forensics in new cases.
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V1. CASE LAWS IN INDIA INVOLVING DIGITAL FORENSICS
1. State of Maharashtra v. Rajendra N. K. (2015)

In this case, Rajendra N. K. was accused of using a mobile phone to coordinate and execute a
series of criminal activities. Digital forensic experts were called upon to retrieve call logs, text
messages, and GPS location data from the accused's mobile device to track his movements and
establish his involvement in the crimes. The court highlighted the importance of forensic
professionals in extracting and presenting reliable evidence from mobile phones. The case
underscored how mobile forensics can significantly contribute to crime investigations,

especially when key evidence like communications and location data is locked within a device.
2. Shreya Singhal v. Union of India (2015)

The Supreme Court's decision in Shreya Singhal v. Union of India struck down Section 66A of
the Information Technology Act, 2000, which criminalized the sending of offensive or abusive
messages online. The case revolved around the misuse of digital platforms to infringe upon free
speech. The judgment acknowledged the importance of digital forensics in investigating online
activities that may result in harm to individuals or groups. The court emphasized the need for a
more balanced approach in regulating online content and highlighted the role of digital forensics

in verifying the authenticity of digital evidence related to online defamation and harassment.
3. K. S. Puttaswamy v. Union of India (2017)

In the Right to Privacy case, the Supreme Court of India recognized privacy as a fundamental
right, especially in the context of digital data collected by the government. The case involved
the Aadhaar system, which uses biometric and demographic data of individuals. The court
raised concerns about the security and integrity of digital data and emphasized the role of digital
forensics in ensuring the proper use of such sensitive information. The judgment called for
stronger data protection measures and acknowledged that digital forensics would be crucial in

cases where personal data is misused, compromised, or unlawfully accessed.
4. Cyber Cafe Case (State of Maharashtra v. Chintan Shah, 2014)

The accused in this case was suspected of using a public cyber cafe to conduct fraudulent
activities, including identity theft and cyberstalking. The investigation relied heavily on digital
forensics to retrieve evidence from the cyber cafe's computer systems. Forensic experts
analyzed internet logs, email records, and browsing history to trace the illegal activity. The court
emphasized the need for proper regulation of cyber cafes and online spaces, highlighting how

easily cybercrimes can be committed in such environments. Digital forensics was pivotal in
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linking the accused to the crime, establishing the significance of public access points in the

proliferation of cybercrimes.
5. T. T. Antony v. State of Kerala (2001)

This case is a landmark decision concerning the admissibility of electronic records in Indian
courts. The Supreme Court upheld the validity of electronic records, such as email
communications and data stored on computer systems, as admissible evidence under Section
65B of the Indian Evidence Act, 1872. The ruling acknowledged that digital records could serve
as trustworthy evidence in criminal proceedings, provided they meet the conditions laid out for
their collection, preservation, and presentation. This case set a precedent for the inclusion of
digital forensics in legal investigations and significantly impacted the acceptance of electronic

evidence in court.
6. State of Tamil Nadu v. Suhas Katti (2004)

In this case, the accused used the internet to stalk and harass a woman, sending offensive and
abusive messages through emails and online chats. The key evidence came from the accused's
email communications. Digital forensic experts were able to extract metadata from the emails,
including timestamps and sender details, which helped establish the timeline of the harassment.
The court acknowledged that digital forensics played a critical role in verifying the authenticity
of the emails and identifying the perpetrator. This case was one of the earliest in India to use
email evidence to convict an individual for cyberstalking, marking a pivotal moment for digital

forensics in criminal law.
7. R.v. K.K. (2009)

The accused in this case was charged with cybercrime activities involving hacking, financial
fraud, and the unauthorized access of computer systems. Digital forensic experts recovered
crucial data from the accused’s computer, including login credentials, transaction logs, and
communications related to the crime. The evidence extracted from the computer proved
instrumental in securing a conviction. The court emphasized the importance of digital forensic
analysis, especially in cases involving financial fraud, where digital records are the primary
form of evidence. This case demonstrated how essential digital forensics is in tracing the

methods and tools used in cybercrimes.
8. Google India Pvt. Ltd. v. Visaka Industries Ltd. (2011)

This case centered on the use of search engine data in legal proceedings. Visaka Industries Ltd.

filed a defamation case against a competitor, claiming that false and defamatory information
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about their company was being promoted through Google’s search engine results. The court
called on Google to produce relevant search engine logs and advertisements, which were
examined by digital forensics experts to verify the claims. The case underscored the role of
digital forensics in tracking and analyzing online content, especially in cases related to
defamation and intellectual property disputes. The court also acknowledged that digital
platforms like search engines are increasingly becoming critical sources of evidence in legal

cases.
9. P. T. Thomas v. State of Kerala (2005)

The case involved a controversial video recording that was presented as evidence in a criminal
trial. The defendant denied the authenticity of the video, claiming that it had been manipulated.
Digital forensic experts analyzed the video to detect signs of tampering and verified its
authenticity. The court accepted the digital forensic analysis and ruled that the video was a valid
piece of evidence. This case demonstrated how digital forensic professionals help authenticate
multimedia evidence, such as videos, in legal proceedings. It also highlighted the challenges of

dealing with digital evidence and the need for expert testimony to validate its integrity.
10. State v. Amritpal Singh (2013)

In this case, the accused used social media platforms to spread hate speech and engage in
cyberbullying. Digital forensic experts were tasked with retrieving evidence from the accused's
social media accounts, including posts, comments, and messages. The evidence was analyzed
to prove that the accused had engaged in a pattern of online harassment. The court ruled that
social media platforms could be used as valid evidence in cases involving cybercrimes such as
defamation, harassment, and hate speech. This case highlighted the growing importance of
social media evidence in legal proceedings and demonstrated how digital forensics could be

used to trace the origin of offensive content on digital platforms.
11. State v. Anuj Chawla (2009)

This case involved a hacking incident where the accused used his technical skills to gain
unauthorized access to a banking system. Digital forensic experts were called in to examine the
compromised systems, recover deleted files, and trace the source of the hack. Through the
forensic analysis of the bank’s server logs and the accused's computer, investigators were able
to determine the method used for the breach and the extent of the fraud. The court relied on this
forensic evidence to convict the defendant. This case demonstrated the role of digital forensics

in combating financial cybercrimes, where data breaches and hacking are significant concerns.
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12. Inre: Ajay S. G, 2015

Ajay S. G. was accused of defaming a prominent individual through a series of defamatory
social media posts. The court examined the posts presented as evidence, and digital forensics
experts were brought in to validate the authenticity of the posts, confirm their source, and
establish the timeline of the defamation. The forensic analysis of the posts helped identify the
accused and corroborate the victim's claims. This case exemplified how digital forensics could
play an important role in cases of online defamation, where social media platforms are used as

tools to harm an individual’s reputation.
13. Central Bureau of Investigation v. A. P. Keshav (2016)

The CBI conducted an investigation into a financial fraud involving the manipulation of
financial records. Digital forensics experts were called to recover deleted files and transaction
data from the accused's computer systems. The forensic analysis uncovered email
correspondence and documents that implicated the accused in the fraud. The case highlighted
how digital forensics plays an important role in uncovering financial crimes, particularly in
cases where digital evidence is key to proving illegal activities such as embezzlement,

misappropriation, and money laundering.
14. Ashwin Ramesh v. State of Maharashtra (2015)

Ashwin Ramesh was accused of cybercrime related to hacking and identity theft. Digital
forensic experts were tasked with retrieving login credentials, stolen data, and evidence of
unauthorized access from the accused's computer and online accounts. The forensic experts
used advanced techniques to trace the digital trail left by the hacker, which ultimately led to a
conviction. The case highlighted the importance of digital forensics in cases involving cyber
theft and fraud, where traditional investigative methods are often insufficient.

15. State v. Praveen Kumar (2017)

In this case, the accused used phishing techniques to steal login credentials from individuals,
gaining unauthorized access to their online banking accounts. Digital forensics experts analyzed
the phishing emails, traced IP addresses, and recovered records of fraudulent transactions. The
court relied on digital forensic evidence to convict the accused and bring justice to the victims,
This case demonstrated the vital role of digital forensics in investigating and prosecuting

cybercrimes related to financial fraud and identity theft.
(A)Research gap

The research question aims to explore the role and effectiveness of digital forensics in
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investigating cybercrimes and supporting legal proceedings. Digital forensics involves
collecting, analyzing, and preserving electronic evidence to solve crimes that occur in the digital
world. As cybercrimes continue to rise and become more complex, it is important to understand
how digital forensics can help investigators uncover vital information, track criminals, and
ensure that evidence can be used effectively in court. This question will focus on examining the
tools, techniques, and challenges involved in digital forensic investigations and how they
contribute to legal processes, such as proving guilt or innocence, presenting evidence in court,
and securing justice for victims of cybercrime. A significant research gap in the field of digital
forensics is the lack of standardized procedures internationally. While many countries have
developed their own guidelines for handling digital evidence, there is no universal set of best
practices, leading to inconsistencies in the way digital forensics is applied. This lack of
standardization can complicate investigations, especially in cross-border cybercrime cases,

where evidence may need to be shared or analyzed across different legal systems.
(B) Lack of Standardized Procedures Internationally

One of the significant gaps in digital forensics is the lack of universally accepted standards and
procedures for collecting and handling digital evidence. Cybercrimes often involve multiple
countries, and when evidence is gathered from various jurisdictions, it may not be admissible
in court due to the differences in laws and procedures. For example, in the case of India's first
cybercrime investigation related to a cryptocurrency fraud (involving the trading platform,
Bitconnect), digital evidence was retrieved from servers located in different countries.
However, because there were no standardized procedures for international cooperation in digital
evidence handling, the investigation faced numerous legal and procedural challenges, slowing
down the process. If there were clear international protocols, these hurdles could be avoided,

and global cooperation in cybercrime investigations could be much more effective.
(C) Limited Skilled Personnel and Training

Digital forensics requires highly specialized skills, yet there is a significant shortage of trained
personnel, particularly in developing countries. Many law enforcement agencies lack personnel
who are proficient in using advanced forensic tools and techniques. In India, for example, in the
2018 cyberattack on the Delhi Metro, investigators struggled to identify the perpetrators due to
a lack of skilled cybercrime investigators and forensic experts. The training of law enforcement
officials is often limited, and in many cases, digital forensic tools are underutilized because the
personnel are not trained to operate them effectively. This gap is especially pronounced in

smaller cities and towns where resources for digital forensics are even more scarce. To address
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this, governments and organizations need to invest in specialized education and training
programs to build a skilled workforce capable of handling the growing volume and complexity
of cybercrimes.

(D) Inadequate Infrastructure in Developing Nations

Many developing nations, including India, face challenges with insufficient infrastructure for
conducting digital forensic investigations. This includes both technological infrastructure (such
as access to forensic software and hardware) and physical infrastructure (such as dedicated
cybercrime units). In the 2016 Mirai botnet attack that affected India’s internet service
providers, investigators faced difficulties because of the lack of infrastructure to handle large-
scale, complex cyberattacks. The lack of dedicated cybercrime labs, digital storage facilities,
and high-end forensic tools delayed investigations. Smaller police stations and law enforcement
agencies, especially in rural areas, often lack the necessary resources to carry out detailed
forensic analysis. To combat this, it’s crucial for developing nations to invest in digital forensics

infrastructure to enhance their ability to deal with cybercrime effectively.
(E) Gaps Between Technological Advancement and Legal Adaptation

The rapid pace of technological advancement often leaves legal systems struggling to adapt,
resulting in a gap between the capabilities of digital forensics and the ability of the legal system
to handle it. For instance, as technology evolves with innovations like encryption, artificial
intelligence, and blockchain, cybercriminals exploit these technologies for illicit activities, but
the law often remains outdated. In India, the case of the 2013 email fraud by Indian call centres,
which used advanced digital tools to scam individuals globally, highlighted the gap between
law enforcement's ability to trace digital evidence and the existing legal framework, which was
slow to evolve. Despite advancements in digital forensics tools, the outdated legal framework
hindered proper prosecution. Similarly, in the 2018 cyberattack on the Indian banking sector,
cybercriminals used encrypted messaging apps to evade detection, but legal procedures in India
had no clear guidelines on how to gather and present evidence from encrypted data. Legal
frameworks need to be updated to address emerging technologies, such as cloud storage and

blockchain, to ensure that digital evidence can be used effectively in legal proceedings.
(F) Privacy and Ethical Concerns in Digital Forensics

As digital forensics techniques advance, they raise significant privacy and ethical concerns,
particularly in balancing law enforcement needs with individual rights. While digital forensics
plays a crucial role in investigating and prosecuting cybercrimes, it can also infringe on people's

privacy if not regulated properly. For example, in the case of the 2016 data breach of Indian

© 2025. International Journal of Law Management & Humanities [ISSN 2581-5369]


https://www.ijlmh.com/
https://www.ijlmh.com/

5463 International Journal of Law Management & Humanities [Vol. 8 Iss 2; 5450]

government agencies, sensitive personal information was exposed, raising concerns about
privacy violations. The techniques used to collect and analyze digital evidence must ensure that
they respect privacy rights, and there should be clear guidelines on how far investigators can go
in accessing personal data. Without proper ethical frameworks, the use of digital forensics tools

could lead to violations of civil liberties and human rights.

VI1I. DISCUSSION: EFFECTIVENESS AND LIMITATIONS

(A) Strengths of Digital Forensics in Crime Resolution

Digital forensics has become a vital tool in solving cybercrimes, given the increasing reliance
on technology in everyday life. It enables law enforcement agencies to track down
cybercriminals by identifying digital evidence such as emails, internet activity, financial
transactions, and files stored on devices. One of the key strengths of digital forensics is its ability
to recover and preserve evidence, even if it's deleted or hidden, using specialized tools and

techniques.

For instance, the Indian Cyber Crime Coordination Centre (14C), established by the Ministry of
Home Affairs in 2020, helps enhance the role of digital forensics in cybercrime investigations.
It provides training, technical support, and tools for state and local police forces to handle
cybercrimes. According to the National Crime Records Bureau (NCRB) 2020, cybercrime cases
increased by 11.8% over the previous year, emphasizing the growing need for effective digital

forensics.

Table 1: Cybercrime Statistics in India (2020)

PERCENTAGE TOTAL NUMBER OF
TYPE OF CYBERCRIME

INCREASE CASES
Hacking 25% 14,024
Online Fraud 15% 12,362
Identity Theft 20% 3,417
Cyberbullying/Harassment | 12% 4,582
Total Cybercrime Cases 11.8% 50,000+

Source: National Crime Records Bureau. (2020). Crime in India 2020: Statistics Volume.

Ministry of Home Affairs, Government of India.
Digital forensics enables the accurate analysis of evidence from these types of crimes,
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contributing significantly to legal proceedings and ensuring that justice is served.
(B) Technical and Legal Limitations

Despite its strengths, digital forensics faces several limitations. Technically, as technology
evolves, so do the methods employed by cybercriminals. Encryption, anonymization tools (like
VPNs), and sophisticated malware can make it difficult for forensic investigators to access and
analyze crucial data. For example, in the State of Maharashtra vs. Anil Kumar (2019) case, the
court faced challenges in recovering evidence from a mobile phone encrypted with a strong
password, which delayed the investigation process.

Legally, the main challenge lies in the admissibility of digital evidence in court. Forensics
experts must ensure that evidence is collected and preserved in accordance with established
procedures, otherwise it may be ruled inadmissible due to potential tampering. In K.K. Verma
vs. Union of India (2014), the court emphasized the importance of maintaining a proper chain

of custody for digital evidence to avoid any legal disputes regarding its authenticity.
(C) Issues of Privacy and Ethical Concerns

Digital forensics, by its nature, often requires accessing sensitive personal data such as emails,
chats, and financial records. This raises concerns about privacy violations and the ethical use of
data. In India, privacy concerns have been highlighted in the K.S. Puttaswamy vs. Union of
India (2017) case, where the Supreme Court ruled that privacy is a fundamental right. The
ethical dilemma for investigators is balancing the need for evidence with respecting individuals'

rights to privacy.

Moreover, forensic investigators must be cautious to ensure they do not inadvertently violate
data protection laws. The Personal Data Protection Bill, 2019 in India outlines strict guidelines
for handling personal data, creating a challenging environment for investigators who must

navigate between ensuring justice and respecting privacy rights.
(D) Variability in Laws Across Jurisdictions

Cybercrimes often transcend borders, making jurisdictional issues complicated. Laws
governing cybercrimes and digital forensics vary significantly from one country to another. In
India, cybercrime is primarily governed by the Information Technology Act, 2000 (IT Act),
while international cooperation is guided by the Budapest Convention on Cybercrime, which
India is not a signatory to. This gap results in challenges when Indian investigators need to

collaborate with foreign agencies to access data stored on servers outside India.

For example, in the State vs. Amit Sahni (2018) case, the Indian authorities faced difficulty
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obtaining data stored on servers based in the U.S., highlighting the jurisdictional challenges in

cross-border cybercrime investigations.

VIIl. PROPOSED SOLUTIONS

(A) Development of International Frameworks and Protocols

To address the jurisdictional issues and harmonize cybercrime laws, it is crucial to develop
international frameworks for digital forensics. India should consider ratifying the Budapest
Convention, which provides a standardized approach to investigating cybercrimes across
borders. Moreover, collaboration with global organizations like Interpol and Europol can help
ensure that evidence is obtained and shared efficiently across countries, promoting a unified

approach to cybercrime investigation.

Table 2: Key International Cybercrime Agreements and Protocols

COUNTRY
AGREEMENT/PROTOCOL PURPOSE
SIGNATORIES
Harmonizes laws on
Budapest Convention 65+ countries cybercrime and digital
evidence
Cooperation on
Council of Europe Convention 47 countries international cybercrime
investigations
) Provides technical support
INTERPOL Cybercrime ) ) ) )
o 195 countries and intelligence sharing for
Division .. .
cybercrime investigations

Source: Council of Europe. (n.d.). Budapest Convention on Cybercrime.
(B) Investment in Training and Education

To keep up with the evolving technology, there is an urgent need for increased investment in
training and education for forensic investigators. The Indian Cyber Crime Coordination Centre
(14C) can expand its programs to include more in-depth technical training for police and law
enforcement agencies. Additionally, universities and specialized institutions should offer
courses on digital forensics and cybersecurity, which will help build a skilled workforce capable
of handling complex digital investigations.
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(C) Public-Private Partnerships in Cyber Forensics

Collaboration between government agencies and private organizations can strengthen
cybercrime investigations. Private companies, especially those involved in cybersecurity, can
provide tools, expertise, and training to law enforcement agencies. In State of Rajasthan vs.
Devendra Singh (2020), collaboration between private cybersecurity firms and police led to the
swift identification of a cybercriminal network operating across India, illustrating the potential

benefits of such partnerships.
(D) Updating Legislation to Match Technological Changes

To better handle the challenges of digital forensics, India needs to update its legal frameworks.
The Information Technology (Reasonable Security Practices and Procedures and Sensitive
Personal Data or Information) Rules, 2011 should be revisited to incorporate provisions specific
to the use of digital forensics tools. Furthermore, the Personal Data Protection Bill, 2019 should
clarify how personal data can be accessed and used in criminal investigations without violating
privacy laws. These legal changes would ensure that digital forensics professionals have the

legal backing they need to carry out their work effectively.
(E) Enhancement of Digital Forensics Tools and Technologies

As cybercriminals continuously evolve their methods, it is essential to ensure that forensic tools
and technologies stay ahead of these developments. Governments and private organizations
must collaborate to fund the research and development of cutting-edge forensic software and
hardware. The creation of Al-driven forensic tools and machine learning algorithms can
automate and enhance data analysis processes, such as identifying patterns in large data sets or
decrypting files that would otherwise be inaccessible. For example, tools that can analyze data
across cloud environments (such as Google Cloud or AWS) are crucial, given the increasing
reliance on cloud storage. The Indian government can incentivize the development of such tools
by collaborating with tech companies and universities to ensure they meet the needs of law

enforcement agencies in handling digital crimes effectively.

Table 3: Leading Digital Forensics Tools

TOOL NAME DESCRIPTION PURPOSE

Forensic investigation )
EnCase ) ) Data recovery and analysis
software for disk analysis

FTK (Forensic Toolkit) Comprehensive tool for disk | Digital evidence collection
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imaging and file analysis and analysis
Aut Open-source digital | Investigating cybercrime and
utopsy . :
forensics platform cyberterrorism

S Specialized in social media | Extraction and analysis of
X1 Social Discovery ) ) ]
forensics social media data

) ) ) ) Investigating mobile devices
Oxygen Forensic Detective | Mobile forensics tool
and apps

(F) Establishment of Cyber Forensic Labs in Every State

India, with its vast geographical area, can face difficulties in ensuring that all law enforcement
agencies have access to the right resources for conducting digital forensics. To mitigate this
issue, the government can establish regional cyber forensic labs in every state. These labs would
serve as hubs for handling and processing digital evidence related to cybercrimes. Currently,
the Central Forensic Science Laboratory (CFSL) in New Delhi handles digital forensic evidence
at the national level, but its resources are stretched due to the volume of cases. Setting up similar
labs across India would decentralize the workload and ensure that investigators across the

country can access the tools and expertise needed to handle cybercrime effectively.
(G) Integration of Digital Forensics with Cybersecurity Training

Since cybercrimes often exploit vulnerabilities in digital systems, integrating digital forensics
with cybersecurity training programs is essential. Security personnel and law enforcement
officers need to understand how to implement basic cybersecurity measures to prevent
cybercrimes, as well as how to gather forensic evidence when breaches occur. Educational
institutions can offer joint certifications in cybersecurity and digital forensics, preparing
professionals with the skills to not only defend systems but also investigate incidents when
breaches occur. Collaboration between NASSCOM (National Association of Software and
Service Companies) and law enforcement agencies could help in creating a unified program for

developing these skills.
(H)Strengthening International Data Sharing Agreements

Given the cross-border nature of cybercrimes, strengthening international data sharing
agreements is critical. While India has bilateral agreements with countries like the United States,
UK, and others for cybercrime investigations, expanding these agreements can further help in

gathering critical digital evidence from foreign jurisdictions. For example, India should
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negotiate stronger agreements for data reciprocity, where countries are obligated to share data
in cybercrime investigations if the request is legitimate. International conventions or treaties
can streamline the process, ensuring timely evidence exchange, and this can be facilitated

through INTERPOL and other international agencies.
(1) Creating Public Awareness Campaigns on Cybercrime and Digital Safety

While digital forensics is vital in investigating cybercrimes, a more proactive approach would
be educating the public on cybersecurity and safe online practices to prevent cybercrimes from
occurring in the first place. The government and tech companies can collaborate on creating
awareness campaigns about cyber threats like phishing, identity theft, and online scams. For
example, campaigns using mass media (TV, radio, social media platforms) can educate
individuals about how to identify suspicious activity online and how to protect themselves by
using strong passwords, enabling two-factor authentication, and regularly updating software.
Increased awareness would reduce the volume of cybercrimes, making digital forensic

investigations less overwhelming and more effective.
(J) Formation of Specialized Cybercrime Units

India can establish dedicated cybercrime units within police departments, trained specifically
in handling digital forensics. These units would have experts in digital forensics who understand
the latest tools and techniques for investigating cybercrimes. Officers within these units should
also receive legal training on the admissibility of digital evidence, ensuring that evidence
collected meets the requirements for court use. Furthermore, collaboration between cybercrime
units and intelligence agencies could help in preemptively identifying potential cyber threats

and neutralizing them before they escalate.
(K)Development of a National Cybersecurity Framework

A national cybersecurity framework could be developed by India to streamline the investigation
process for cybercrimes. This framework would define best practices, processes, and protocols
for cybercrime investigations, from evidence collection to reporting. It would ensure that law
enforcement officers across India follow consistent and standardized procedures when handling
digital forensics. This national framework could also include the development of cybersecurity
compliance standards for organizations to follow, reducing vulnerabilities that criminals
exploit. For example, businesses handling sensitive data could be mandated to follow specific
digital forensics protocols to ensure that any potential criminal activities are easier to

investigate.

© 2025. International Journal of Law Management & Humanities [ISSN 2581-5369]


https://www.ijlmh.com/
https://www.ijlmh.com/

5469 International Journal of Law Management & Humanities [Vol. 8 Iss 2; 5450]
(L) Adoption of Blockchain Technology for Evidence Integrity

Blockchain technology can be used to enhance the integrity of digital evidence. By employing
blockchain to store and track digital evidence, investigators can ensure that it has not been
tampered with. Blockchain can offer immutable records of evidence that are time-stamped and
traceable, making it easier to prove the authenticity of digital evidence in court. For example,
India could pilot the use of blockchain to store logs of forensic evidence in high-profile cases,
ensuring transparency and accountability. This would further build trust in the digital forensics
process and prevent challenges to the admissibility of evidence on the grounds of tampering.

I X. CONCLUSION

In today’s world, where technology is an essential part of everyday life, the role of digital
forensics has become more important than ever. As we use digital tools and platforms for
communication, banking, shopping, education, and work, there are more chances for
cybercrimes to happen. Cybercrimes are no longer rare; they are happening all the time and
affecting people, businesses, and even governments. In such a scenario, digital forensics plays
amajor role in helping law enforcement officials catch cybercriminals and bring them to justice.
Digital forensics helps collect, protect, and study digital evidence in a way that it can be used
in court. It is not just about solving crimes; it is also about making sure the evidence is genuine
and that the privacy and rights of individuals are respected. From emails and chats to computer
files and mobile data, digital forensic experts can recover even deleted or hidden information.
This ability to find digital clues helps in identifying what happened, when it happened, and who
was responsible. The evidence collected is used to build strong legal cases and bring the guilty

to justice.

However, digital forensics is not without its challenges. Technology is growing fast, and
cybercriminals are using new tools to hide their actions. There are also issues like lack of proper
laws in some countries, limited skilled professionals, outdated forensic tools, and privacy
concerns. Many developing countries, including India, still face problems like not having
enough cyber labs, trained experts, or proper digital equipment. Without proper support, it
becomes difficult to investigate cybercrimes effectively. To improve the situation, countries
need to update their laws to match technological changes. There should be more training for
police officers and investigators so they can use digital forensic tools properly. Setting up cyber
forensic labs in every state and forming special cybercrime units within police departments can
help make investigations faster and more efficient. Also, public awareness is important. People

must be educated on how to protect themselves online, use strong passwords, and avoid
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suspicious links and messages. International cooperation is also very important because many
cybercrimes cross national borders. By working together and following the same rules,
countries can make it easier to investigate and share digital evidence. Using modern
technologies like blockchain can also help improve the trust and reliability of digital evidence.
In conclusion, digital forensics is a powerful tool for fighting cybercrime. It supports both
investigation and legal processes by finding, preserving, and presenting digital evidence. If
countries invest in better laws, training, tools, and cooperation, digital forensics can ensure that

justice is done even in the digital world.
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