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Abstract— Digital forensics involves the analysis of digital
devices and data, increasingly vital in a technology-driven
world. As personal data becomes more accessible, forensic
investigations—while valuable—can intrude on privacy, often
bypassing traditional legal boundaries. These practices raise
significant ethical concerns, especially when conducted
without the knowledge or consent of individuals.

Today’s digital landscape, marked by widespread cloud
storage, smart devices, and constant connectivity, leaves
behind vast amounts of data. While essential for business,
governance, and law enforcement, this data can also be
exploited by malicious actors. Techniques like data recovery,
network traffic analysis, and cryptographic decryption are
powerful tools in forensic investigations but may also infringe
on individual rights.

A major issue lies in the gap between rapid technological
advancement and stagnant or underdeveloped legal
protections. In India and many other countries, outdated or
inconsistent privacy laws expose citizens to potential misuse of
their data by state and private entities. This thesis explores the
ethical challenges of digital forensics in India, emphasizing the
need for a balanced framework. It advocates for responsible,
transparent forensic practices rooted in ethics—preserving
national security and justice without compromising privacy,
free expression, or individual liberty. The study aims to
inform and encourage reform in digital forensic practices and
legislation.

1. Introduction

Digital Forensics, a rapidly evolving field within computer
science, focuses on uncovering digital evidence and
reconstructing events through the analysis of computers,
networks, and digital communication systems. As digital
dependence grows globally, including in India, digital
forensics is gaining importance in both criminal and civil
contexts. This shift is driven by increasing digital
communication, e-commerce, and data  storage,
necessitating new legal approaches to digital evidence.

India’s push towards digitization, through initiatives like
Digital India, has accelerated the integration of technology
into daily life. While this transition offers numerous
benefits, it also brings challenges in cybersecurity and
digital crime. With the rise of hacking, data breaches, and
online fraud, digital forensics has become essential in law
enforcement, business, and legal sectors. Civil matters such

as intellectual property disputes and contract violations now
also rely heavily on digital evidence, prompting Indian courts
to incorporate concepts like electronically stored information
(ESI).

Despite the growing demand, the field in India remains
underdeveloped. While some professionals use advanced
forensic tools, the industry is often unregulated, allowing
unqualified entities to offer services without proper ethical
standards. This raises concerns about data misuse, privacy
breaches, and manipulation of evidence.

Ethical challenges are further intensified by the lack of
comprehensive regulations. Digital forensic investigations
may involve accessing sensitive personal data without
consent, and without enforceable ethical guidelines, there is
potential for serious violations of privacy and justice. Some
certification programs exist, but they lack standardization
and public oversight.

To ensure trust in digital investigations, India must establish
clear ethical standards and regulatory frameworks.
Addressing these concerns is vital as digital forensics
becomes increasingly central to governance, law
enforcement, and civil litigation. This research explores
these issues, emphasizing the need for ethical integrity and
responsible practices in India’s evolving digital forensic
landscape.

2. PROBLEM STATEMENT
The rapid digitization of Indian society, driven by
initiatives like Digital India, has significantly
increased reliance on digital platforms for
communication, commerce, and governance. As a
result, digital forensics has become a critical tool in
investigating cybercrimes, resolving civil disputes, and
maintaining digital integrity. However, the field in
India faces serious challenges due to the lack of
standardized legal frameworks and ethical guidelines.
Unregulated service providers and inconsistent
practices often lead to privacy violations, mishandling
of evidence, and potential miscarriages of justice.
Sensitive personal data can be accessed or exploited
without consent, raising serious ethical concerns.
Moreover, the current legal infrastructure does not
adequately address the complexities of digital evidence
or ensure accountability in forensic investigations. This

© 2025, ISJEM (All Rights Reserved)

| www.isjem.com |

Page 1



£ =D,
&4_ J\\.‘
\\’u ISJEM \‘// Volume: 04 Issue: 04 | April — 2025

~l L
4

S

International Scientific Journal of Engineering and Management (ISJEM)

ISSN: 2583-6129
DOI: 10.55041/1SJEM02935

An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

gap between technological advancement and legal-
ethical oversight threatens both individual rights and
the credibility of digital forensic practices.
Addressing these challenges is essential to promote
responsible, fair, and privacy-conscious digital
investigations in India.

3. Working and Workflow

The research begins by defining digital forensics as
a field concerned with collecting, analyzing, and
presenting digital evidence. It emphasizes its
growing importance in areas such as cybercrime,
financial fraud, online harassment, and civil
litigation. The study sets the stage by explaining
how digital interactions leave behind trails of data
that can be used for investigative and legal purposes.
3.1 Core forensics techniques and processes

A critical component of the research involves examining
the technical methodologies used in digital forensic
investigations. These include data acquisition from
computers, mobile phones, and cloud-based systems, as
well as techniques for recovering deleted files and
analyzing metadata. Network forensics and memory
forensics are also explored, highlighting how they
contribute to detecting intrusions, malware activity, and
unauthorized communications. Each method is assessed
not only for its technical relevance but also for the ethical
implications of accessing private or unrelated information
during the investigative process.

3.2 Legal and Regulatory Landscape

The study then transitions into evaluating the legal
frameworks that govern digital forensics in India. While
laws like the Information Technology Act, 2000, and the
Indian Evidence Act provide foundational support for
electronic evidence, they fall short in addressing modern
digital threats and ethical concerns. The research identifies
gaps in policy, particularly in areas concerning user
consent, data minimization, and proportionality.
Comparative insights are drawn from global regulations
such as the European Union’s GDPR, which offer more
nuanced protections for digital privacy and forensic
accountability.

3.3 Case-Based Practical Insights

To illustrate real-world challenges, the research
incorporates case studies where digital forensic practices
have significantly influenced legal outcomes. These
examples demonstrate practical issues such as poor
evidence handling, absence of standardized procedures,
and gaps in forensic expertise. In some instances, digital
evidence was either improperly collected or
misinterpreted, leading to legal uncertainty or ethical
controversy. These case studies underscore the need for
more consistent training, tools, and oversight within
India’s forensic ecosystem.

3.4 Case-Based Practical Insights

To illustrate real-world challenges, the research
incorporates case studies where digital forensic practices
have significantly influenced legal outcomes. These
examples demonstrate practical issues such as poor

evidence handling, absence of standardized procedures, and
gaps in forensic expertise. In some instances, digital
evidence was either improperly collected or misinterpreted,
leading to legal uncertainty or ethical controversy. These
case studies underscore the need for more consistent training,
tools, and oversight within India’s forensic ecosystem.

3.5 Integration of Emerging Technologies

Modern digital forensics is increasingly shaped by emerging
technologies, and the research pays particular attention to
their growing impact. Artificial Intelligence and Machine
Learning are transforming the speed and accuracy of digital
investigations through automated evidence analysis and
pattern recognition. Blockchain technology is being explored
as a means of preserving the integrity of forensic logs and
ensuring tamper-proof evidence handling. The study also
discusses the potential risks and opportunities associated
with quantum computing, particularly in the context of
cryptographic security and evidence decryption.

3.6 Policy Recommendations and Strategic Planning
Based on the identified gaps, the research presents forward-
thinking policy recommendations to strengthen India’s
digital forensic capacity. These include the establishment of
a centralized oversight body to enforce standards and ethics,
comprehensive training programs for practitioners, and
investment in next-generation forensic tools. The study
also emphasizes the importance of public-private
collaboration and international legal cooperation to
address cross-border cybercrime and jurisdictional
challenges effectively.

3.7 Balancing Ethics, Technology, and Justice

Ultimately, the research aims to promote a balanced
framework for digital forensics that prioritizes both
investigative effectiveness and ethical responsibility. It
advocates for a model where technological advancement
aligns with legal safeguards and human rights, ensuring
that the pursuit of justice does not come at the cost of
individual privacy or freedom. By aligning India’s digital
forensic practices with global standards, the study
envisions a future where technology, law, and ethics
coexist in harmony.

4. METHODOLOGY
This research adopts a qualitative, exploratory approach to
examine the ethical challenges in digital forensics within the
Indian digital environment. The methodology is designed to
investigate not only existing forensic techniques but also the
associated legal, social, and ethical implications in the
context of rapid technological advancement.

4.1. Research Design:

A doctrinal research design is employed, relying on
secondary data sources such as statutes, case laws, policy
documents, and peer-reviewed academic literature. This
method is well-suited for analyzing the evolving digital
forensic landscape and ethical norms in India. In addition,
two high-profile case studies are incorporated to provide
practical insights and to ground the theoretical discourse
in real-world scenarios.

4.1.1 Binarization
It is frequently useful to represent grayscale or color images
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as binary images in order to save storage requirements
and speed up processing. Digitization image is the term
for this procedure.

due to legal and ethical constraints regarding access to
digital evidence. While reliance on secondary data
ensures broad coverage, it limits insights into
undisclosed institutional practices and technical

4.1.2 Size Normalization i
specifics.

The character is adjusted to take size variations into
consideration. The character is made to fit into a standard
size array using normalization. The array's size is
determined through a trial-and-error process, with the
value that yields the best results being fixed. The
normalizing approach can be used to process and match
characters of any size and shape.

4.2. Data Collection
Data was collected from the following sources:
o Legal texts and statutes: Including the Information
Technology Act (2000), Indian Evidence Act

(1872), and judicial precedents such as the K.S.
Puttaswamy judgment.

e Policy documents and official publications:
Reports and white papers from the Ministry of
Electronics and Information Technology (MeitY),
CERT-In, and global cybersecurity bodies.

¢ Academic and industry literature: Journals, books,
and articles related to digital forensics, cyber law,
surveillance ethics, and forensic standards.

e News archives and public domain forensic
analyses: Used for reconstructing and understanding
the events of the Pegasus spyware case and the
Aarushi Talwar- Hemraj murder case.

4.3. Case Study Approach

Two landmark cases — the Pegasus spyware surveillance
incident and the Aarushi-Hemraj double murder trial —
are

analyzed to highlight the practical, legal, and ethical
tensions in Indian digital forensics. The case selection is
purposive and based on relevance to core research themes:

e Pegasus case: lllustrates ethical issues in state
surveillance and digital rights violations.

e Aarushi-Hemraj case: Demonstrates forensic
mishandling and institutional limitations in digital
evidence processing.

4.4 Analytical Framework
A thematic analysis method is applied to identify
recurring patterns related to:

e Legal admissibility and forensic integrity

e Ethical dilemmas (privacy, consent, data
overreach)

e Gaps in regulatory and

enforcement mechanisms
e Cross-border and cloud-based
forensic challenges
These themes are contextualized within broader
international frameworks such as the GDPR and the
Budapest Convention to compare India’s forensic
and policy readiness.

4.5 Limitations
This study does not involve primary data collection

5. Case Studies

5.1 Pegasus Spyware Surveillance Case (2021)

In 2021, a global investigation led by Amnesty
International and Citizen Lab uncovered that the Pegasus
spyware, developed by Israeli firm NSO Group, was
allegedly used to target mobile phones of journalists,
opposition leaders, lawyers, and activists in India. The
spyware exploited zero-click vulnerabilities, allowing full
access to device data—including messages, call logs,
camera, and microphone—without user interaction.

Digital forensics played a pivotal role in confirming the

presence of Pegasus infections on selected devices.

Investigators relied on memory forensics and network

traffic analysis to detect the spyware's footprint. These

forensic examinations revealed that several devices had
been compromised via iMessage exploits and other
injection vectors.

From an ethical and legal perspective, the case raised

several concerns:

e Absence of consent or judicial oversight in
surveillance activities contradicted constitutional
protections under Article 21 (Right to Privacy).

e Lack of transparency and official
acknowledgment hindered accountability.

o Use of foreign spyware for domestic surveillance
highlighted risks to national sovereignty and citizen
data security.

The case emphasized the urgent need for robust legal

safeguards and ethical guidelines for state surveillance,

especially as digital forensics becomes central to
uncovering covert operations.

5.2. Aarushi Talwar-Hemraj Double Murder Case

(2008)

The 2008 double murder of Aarushi Talwar and Hemraj

Banjade exposed systemic flaws in the handling of digital

evidence in Indian criminal investigations. Digital

devices, such as mobile phones and personal computers,
were key to reconstructing events surrounding the crime.

However, forensic  mismanagement  significantly

weakened the probative value of this evidence.

Several critical failures were observed:

e Aarushi’s mobile phone went missing and was
recovered later under questionable circumstances,
while Hemraj’s phone was never conclusively
traced.

e Digital evidence—including emails, call records,
and browsing histories—was not immediately
secured, leading to possible tampering and data loss.

e The Wi-Fi router in the household, which could
have revealed connections and timestamps, was
overlooked or improperly analyzed.

e Expert testimonies regarding phone activity and
data retrieval were inconsistent, undermining the
credibility of digital forensic findings.

These errors compromised the chain of custody and cast
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doubt on the admissibility and reliability of the digital encryption, raising concerns over future-proofing forensic
evidence presented in court. The case highlights the standards. These technologies demand ethical foresight and
need for standardized protocols in evidence legal readiness, which India’s current framework only
preservation, expert training, and judicial awareness partially supports.

regarding digital forensics.

6.3 Policy Recommendations:

6. Approach To address the multifaceted challenges highlighted, the
6.1 Conceptual Framework: following recommendations are proposed:

This research is guided by an interdisciplinary conceptual Legal Reforms

framework that situates digital forensics at the e Enact a dedicated cybercrime and digital forensics

intersection of technology, ethics, and legal governance.
The study conceptualizes the relationship between
forensic practices and ethical outcomes as a dynamic
cycle involving four critical elements:

e Digital Forensic Techniques (e.g., media
acquisition, memory forensics, cloud extraction)
form the operational core of investigations.

e Ethical Concerns emerge when these
techniques intersect with individual rights,
particularly in the absence of consent or

statute modeled on the CFAA (U.S.) and GDPR
(EV).

Integrate specific provisions for digital forensics
within the Personal Data Protection Act and IT Act.

Mandate judicial authorization for state surveillance
involving digital evidence collection.

Ethical Codes and Oversight

Establish a national code of ethics for forensic
professionals aligned with global norms.

transparency. e Create independent oversight bodies to audit
e Legal and Regulatory Gaps influence the foren§|c practlces.and handle citizen grievances.
permissibility and oversight of such practices, e Require forensic consent protocols  and
creating zones of ambiguity or overreach. transparency reports for surveillance actions.
e Governance Models—ranging from judicial Capacity Building
oversight to data protection frameworks—are o Develop nationwide training programs in forensic

key to shaping how ethical standards are applied
and enforced.

These elements form a continuous loop: forensic
capabilities influence ethical debates, which are
constrained or enabled by laws, which in turn shape
governance structures that monitor those very

best practices for law enforcement.

Standardize tools, processes, and certification
criteria across states.

Invest in digital forensic laboratories and R&D for
indigenous forensic technologies.

capabilities. Technology Governance

6.2 Discussion:
The case studies and comparative legal analysis reveal a
complex and evolving ethical terrain in Indian digital
forensics. Two key patterns emerge:
First, both the Pegasus and Aarushi Talwar—Hemraj
cases demonstrate a lack of consistent forensic protocols

Adopt blockchain solutions for digital evidence
logging and integrity.

Develop ethical Al frameworks specific to digital
forensics.

Prepare for quantum-era forensic challenges by
funding research in post-quantum cryptography and
lawful decryption tools.

7. Limitations and Future Research

and oversight. In Pegasus, the core issue was This study is based on secondary data sources and publicly
surveillance without consent, revealing gaps in judicial documented case material. As such, it lacks access to

accountability and state transparency. In the Aarushi
case, procedural errors in digital evidence handling
undermined the judicial process and led to potential
miscarriages of justice. These illustrate that forensic
tools, without strong ethical and procedural frameworks,
can erode trust and distort outcomes.

Second, compared to international frameworks like the
EU’s GDPR or U.S. forensic oversight models, India’s
regulatory infrastructure appears fragmented and reactive.
India’s pending and recently enacted data protection laws
still fall short in enforcement power and clarity around
forensic exceptions.

Additionally, emerging technologies such as Al,
blockchain, and quantum computing pose dual-use
challenges. Al automates forensic analysis but may
reinforce bias or violate due process. Blockchain offers
integrity but introduces legal questions about decentralized
evidence chains. Quantum computing threatens traditional

classified forensic operations, internal government reports, or
proprietary investigation methods. This limits the ability to
analyze on-the-ground implementation of forensic tools in
law enforcement or corporate contexts.

Further research can expand in the following directions:

Conducting fieldwork with forensic investigators,
lawyers, and technologists in India.

Quantitative studies on public trust in digital
investigations and surveillance mechanisms.
Comparative studies evaluating forensic procedures
across different Indian states or between common
law jurisdictions.

Future scholarship should also explore how emerging
global standards, such as the EU Al Act or updates to the
Budapest Convention, may shape India’s forensic ethics
landscape in the coming decade.
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8. Analytical Framework and Ethical monitoring activities lacking legal justification or

Grounding:

8.1 Analytical Strategy:
The research employs a thematic analysis approach to
examine legal, ethical, and procedural dimensions of
digital forensics in India. This involves the identification
and interpretation of recurring patterns across literature,
policy documents, and case reports, specifically focusing
on legal ambiguity, ethical tensions, governance
challenges, and technological risks. A comparative
analytical lens is also applied, juxtaposing India’s
practices and regulatory frameworks with international
standards, including the General Data Protection
Regulation (GDPR), the NIST Cybersecurity Framework,
and the Budapest Convention on Cybercrime. This
strategy enables a multidimensional understanding of the
gaps and possibilities within India’s digital forensic
ecosystem.

8.2 Theoretical Lens:
The study is grounded in a rights-based ethical
framework, emphasizing informational  privacy,
procedural fairness, and proportionality. This lens is
informed by both international human rights norms and
India’s constitutional jurisprudence, particularly the
Supreme Court’s recognition of privacy as a fundamental
right in Justice K.S. Puttaswamy v. Union of India
(2017). This theoretical orientation enables the evaluation
of forensic practices not only through a legalistic lens but
also through normative questions of ethics, dignity, and
democratic accountability. The framework also draws
upon data justice principles to assess the distribution of
power and risk in digital investigations.

8.3 Ethical Considerations in Research:
As a doctrinal and non-empirical study, this research
relies exclusively on secondary data from publicly
available sources, including legislation, judicial opinions,
academic publications, and case study materials. No
personal data or human subjects were involved. Care has
been taken to ensure the accuracy and integrity of all
referenced material. The study also avoids speculation
regarding individuals involved in cited cases and
maintains neutrality in evaluating institutional conduct.
Ethical obligations of academic integrity, proper
attribution, and respectful representation of events and
individuals have been strictly observed throughout the
research process.

9. RESULT

The research reveals several critical insights into the
ethical and legal landscape of digital forensics in
India:

e Lack of Standardization: Indian digital
forensic practices are marked by inconsistent
methodologies, weak institutional protocols, and
fragmented oversight across agencies. This was
evident in the Aarushi Talwar—Hemraj case,
where the absence of chain-of-custody discipline
and technical competence undermined the
evidentiary value of digital artifacts.

e Surveillance Without Accountability: The
Pegasus spyware incident exposed systemic risks
in India’s approach to digital surveillance.
Forensic investigations uncovered unauthorized

judicial authorization, raising serious concerns
over citizen privacy and state overreach.

e Regulatory Gaps: India’s current legal framework,
including the Information Technology Act, 2000,
and its amendments, does not adequately address
ethical safeguards for digital forensics. The absence
of comprehensive data protection legislation
further compounds the vulnerability of personal
digital data during forensic investigations.

e Ethical Blind Spots in Emerging Technologies:
The integration of Al, blockchain, and quantum
computing into forensic workflows brings both
opportunities and new ethical risks. Automated
analysis, for example, risks reinforcing bias or
violating consent unless governed by explicit ethical
standards.

e Comparative Lag Behind Global Norms:
Compared to frameworks like the GDPR or NIST
guidelines, India’s approach to privacy, forensic
integrity, and data  governance  remains
underdeveloped. While recent policy drafts show
progress, implementation and  enforcement
mechanisms remain weak.

10. CONCLUSION
The growth of digital forensics in India reflects the country’s
broader shift toward digitization, surveillance, and data-
driven governance. As law enforcement and intelligence
agencies increasingly rely on digital tools to investigate
crimes and enforce national security, the scope and
significance of digital forensic practices have expanded
substantially. However, this expansion has occurred in a
landscape marked by legal ambiguity, ethical
underdevelopment, and  inconsistent  procedural
standards.
This research highlights that while digital forensics offers
undeniable value in combating cybercrime, identifying
perpetrators, and ensuring accountability, it also carries
profound risks when applied without adequate legal and
ethical safeguards. The analysis of the Pegasus spyware case
and the Aarushi Talwar—Hemraj double murder investigation
reveals how failures in transparency, procedural discipline,
and ethical judgment can severely compromise both justice
and public trust.
The Pegasus case, in particular, exemplifies how advanced
surveillance technologies—when deployed without judicial
oversight or democratic  accountability—can erode
fundamental rights such as informational privacy, freedom
of expression, and dissent. On the other hand, the Aarushi-
Hemraj case demonstrates how technical limitations,
forensic mismanagement, and lack of standard protocols
can impair justice even in domestic criminal investigations.
These cases, taken together, underscore the urgent need for
ethical reform and institutional modernization.
Globally, standards like the GDPR, NIST frameworks, and
the Budapest Convention emphasize accountability, user
rights, and interoperability in digital investigation practices.
India, while progressing toward similar objectives through
its data protection legislation and cybersecurity policy
updates, remains at a critical juncture. The absence of a
unified legal framework governing digital forensics and
surveillance opens the door to excessive data intrusion,
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misuse of power, and institutional opacity. ""Regulation (EU) 2016/679," 2018. [Online]. Available:
To safeguard democratic values in the digital era, India https://gdpr-info.eu
must;
e Establish a clear legal framework tailored to the [11] U.S. Congress, ""Computer Fraud and Abuse Act
realities of digital forensics; (CFAA)," 1986. [Online]. Available:
e Define the ethical boundaries of data acquisition, https://uscode.house.gov
surveillance, and Al-driven analysis; o
e  Standardize protocols across jurisdictions; and [12] Federal Bureau of Investigation (FBI), “Cyber
o Foster transparency and accountability through Division Training Program,” 2023. [Online]. Available:
independent oversight bodies. https:/fwww.fbi.gov
Furthermore, as emerging technologies like Al, ) .
blockchain, and quantum computing reshape forensic [13] National Institute of Standards and Technology
capabilities, their ethical implications must be anticipated (NIST), ""Cybersecurity Framework,” 2018. [Online].
and embedded into governance structures. Ethical foresight Available: https://www.nist.gov

must accompany technological advancement, ensuring that
innovation enhances justice rather than undermining
it.

In conclusion, digital forensics in India must evolve

beyond a reactive tool of enforcement into a mature,

ethically grounded institution. The integration of strong

legal protections, clear ethical principles, and

technological readiness is not just a policy imperative—it

[14] U.S. Congress, "Cybersecurity Information
Sharing Act (CISA),"” 2015. [Online]. Available:
https://www.congress.gov

[15] Israeli Ministry of Cybersecurity, "Public-Private
Partnerships in  Cybersecurity,” 2023. [Online].
Available: https://www.cyber.gov.il

is a democratic necessity. Only by aligning investigative [16] Singapore Cybersecurity Agency, *Cybersecurity
efficiency with constitutional values can digital forensics Lab  Program, 2023. ~ [Online]. ~ Available:
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