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Cyber-Legal Infrastructure: A New Frontier

in Disaster Management for Digital India

MANINDRA SINGH HANSPAL!

ABSTRACT
The rapid digitization of India, driven by the Digital India initiative, has created

opportunities and challenges, particularly regarding disaster management. Addressing the
risks and vulnerabilities inherent in this digital landscape is essential as the nation becomes
increasingly interconnected. This paper explores the concept of cyber-legal infrastructure
as a vital component of disaster management for Digital India, focusing on safeguarding
critical digital assets and ensuring service continuity during cyber-related emergencies. It
examines the existing legal framework, identifies gaps, and proposes a comprehensive
strategy to fortify India's preparedness for cyber-related emergencies and disasters, pivotal
to its socio-economic stability. This paper reveals significant gaps in integrating
cybersecurity measures within the current disaster management framework, highlighting
vulnerabilities that could lead to widespread disruption during a cyberattack. The findings
suggest that a more cohesive and adaptive cyber-legal infrastructure is essential for
mitigating these risks. This research underscores the importance of continuous research
into emerging cyber threats, regular updates to legal frameworks, and the creation of
specialized agencies dedicated to managing cyber disasters, as ongoing vigilance is crucial
for maintaining cyber resilience. This research paves the way for a new approach to disaster
management, recognizing cyber resilience as a cornerstone of national security and public
safety in Digital India.

Keywords: Cyber-Legal Infrastructure, Disaster Management, Digital India, Cyber
Security, National Security.

I. INTRODUCTION

The Digital India program, launched in 2015, has catalyzed a remarkable transformation in the
country's technological landscape. By leveraging digital technologies across various sectors,
including governance, healthcare, education, and agriculture, the initiative aims to bridge the

digital divide and empower citizens with access to information and services?. With ambitious

1 Author is a Ph.D. Scholar at Post Graduate Department of Law, Sambalpur University, Jyoti Vihar, Burla,
Sambalpur, Odisha, India.

2 "Digital India Programme." Ministry of Electronics & Information Technology, Government of India,
https://www.digitalindia.gov.in/content/programme-pillars.
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projects like Aadhaar (the world's most extensive biometric 1D system)3, digital payment
systems, and e-governance platforms, India is rapidly evolving into a digital society. As of 2023,
India boasts over 800 million internet users, making it one of the largest digital markets
globally*. This digital revolution exposes India to new cyber threats and presents a vast potential
for growth and development in the digital landscape, necessitating a comprehensive approach
to disaster management. The exponential increase in digital adoption has exposed India to a
new category of disaster—cyber threats. These threats range from large-scale data breaches and
critical infrastructure attacks to widespread system failures that can paralyze essential services.
Cyber incidents involving data breaches, cyber-attacks, or disruptions to vital infrastructure can
severely affect individuals, organizations, and the nation. The increasing reliance on digital
systems and network interconnectivity has amplified the potential impact of such events,
making cyber-legal preparedness imperative for effective disaster management in the digital
age. The possible impact of these cyber disasters on national security, economic stability, and
public safety necessitates a paradigm shift in disaster management approaches®. Traditional
disaster management frameworks in India have primarily focused on natural calamities.
However, the unique characteristics of cyber disasters - their borderless nature, rapid evolution,
and potential for cascading effects - demand an integrated approach that combines technological
preparedness with robust legal and regulatory frameworks®. This integration forms the core of

"Cyber-Legal Infrastructure™ for disaster management.
(A) Research Objectives

This research paper posits that developing a comprehensive cyber-legal infrastructure is critical

for effective disaster management in Digital India. The primary objectives of this study are:

1. Toanalyze the current state of cyber-legal infrastructure in India's disaster management

framework.

2. To identify critical challenges and vulnerabilities in India’'s cyber disaster preparedness

and response mechanisms.

3. To develop a comprehensive model for integrating cyber-legal considerations into

3 Aadhaar (2024) Wikipedia. Available at: https://en.wikipedia.org/wiki/Aadhaar (Accessed: 27 August 2024).

4 E-commerce statistics for India in 2024 (2024) Forbes. Available at:
https://www.forbes.com/advisor/in/business/ecommerce-
statistics/#:~:text=Thanks%20t0%?20internet%20penetration%2C%20India,subscribers%20has%20surpassed%62
01%2C172%20million. (Accessed: 27 August 2024).

® S. Chakraborty et al., “Understanding of Cyber-Attack Vulnerabilities During Natural Disasters and Discussing
A Cyber-Attack Resiliency Framework™ SoutheastCon 2024 466—71 (2024).

6 L. Chen and B. Wang, “Disaster recovery strategies for cyber-physical systems considering the Interdependence,”
232 Electric Power Systems Research 110397 (2024).
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India’s disaster management protocols.

4. To propose policy recommendations for strengthening India's cyber-legal infrastructure

in the context of disaster management.

5. To explore innovative approaches for capacity building and multistakeholder

collaboration in cyber disaster management.
(B) Methodology

This paper uses a mixed-methods approach to explore the role of cyber-legal infrastructure in
disaster management. It begins with thoroughly reviewing existing academic literature, policy
documents, and industry reports. This review helps establish the paper's theoretical foundation
and identifies current trends, gaps, and challenges in integrating cyber-legal frameworks into
disaster management. By analyzing these sources, the paper aims to suggest improvements to

India’s cyber-legal infrastructure to better prepare for potential cyber-related disasters.
(C) Literature Review
Cyber-Physical Systems and Disaster Recovery

In modern societies, the interdependence of digital and physical infrastructures has created
complex cyber-physical systems that necessitate integrated approaches to disaster recovery.
Chen and Wang (2024)" emphasize the critical need for disaster recovery strategies that consider
both cyber and physical elements. Their research highlights how cyber-system failures can have
cascading effects on physical infrastructure and vice versa, underscoring the importance of

holistic recovery planning.

Liu et al. (2024)% expand on this concept by investigating robust post-disaster restoration
schemes for distribution networks, considering the rerouting process of cyber systems using 5G
technology. Their work demonstrates emerging technologies' potential to enhance cyber-

physical systems' resilience during and after disasters.
Cyber Resilience and Multistakeholder Approaches

Building cyber resilience requires collaborative efforts across various sectors. Bace et al.
(2024)° present a multistakeholder analysis of cyber insurance as a tool for building resilience

against catastrophic cyber incidents. Their research underscores the importance of involving

"1d.

8Z7. Liu et al., “Post-Disaster Robust Restoration Scheme for Distribution Network Considering Rerouting Process
of Cyber System With 5G” IEEE Transactions on Smart Grid (2024).

®B. Bace, E. Dubois and U. Tatar, “Resilience against Catastrophic Cyber Incidents: A Multistakeholder Analysis
of Cyber Insurance,” 13 Electronics 2768 (2024).

© 2024. International Journal of Law Management & Humanities [ISSN 2581-5369]


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

1082 International Journal of Law Management & Humanities [Vol. 7 Iss 6; 1079]

diverse stakeholders, including government agencies, private sector entities, and insurance

providers, in developing comprehensive cyber resilience strategies.

Al-Hawamleh (2024)* proposes a cyber resilience framework to strengthen defences and
enhance continuity in business security. This framework offers valuable insights for
organizations seeking to build robust cyber defences and recovery mechanisms, emphasizing

the need for a proactive and adaptive approach to cyber resilience.
Legal and Regulatory Aspects

The legal and regulatory landscape is crucial in shaping cyber disaster management strategies.
Tiwari (2024) examines cyber law awareness among young entrepreneurs in India,
highlighting a significant gap in legal literacy that could potentially hamper effective cyber
disaster response. This study points to the need for comprehensive cyber law education and

awareness programs for disaster preparedness efforts.

Simon and Haklai (2024)*? introduce the "Data Disaster" concept as a new threat to sovereignty,
emphasizing the legal and geopolitical implications of large-scale data breaches or
manipulations. Their work is particularly relevant in the Indian context, given the vast amounts
of data generated by digital initiatives and the potential national security implications of data-

related disasters.
Cyber Disaster Management Frameworks

Chakraborty et al. (2024)* provide insights into cyber-attack vulnerabilities during natural
disasters and propose a cyber-attack resiliency framework. Their research is especially pertinent
to India, where natural disasters often coincide with increased cyber wvulnerabilities,
necessitating an integrated approach to disaster management that considers physical and cyber
threats.

Yilmaz and Gunes (2024)'* propose a model to protect disaster recovery centres from cyber
threats using a multi-layered network security architecture. This model offers valuable lessons
for securing critical digital infrastructure and disaster recovery facilities, emphasizing the need

for robust technological solutions in cyber disaster management.

10 A. AL-Hawamleh, “Cyber resilience framework: Strengthening defenses and enhancing continuity in business
security,” 15 International Journal of Computing and Digital Systems 1315-31 (2024).

1 p, K. Tiwari, Cyber Law Awareness Among Young Entrepreneur, 2024.

12T, Simon and B. Haklai, Data Disaster—a New Threat for Sovereignty.

13 1bid., at

14 A. Yilmaz and A. Gunes, “A Model to Protect Disaster Recovery Centers from Cyber Threats with Multi-
Layered Network Security Architecture” (2024).
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Emerging Technologies in Cyber Disaster Management

The role of emerging technologies in enhancing cyber disaster management capabilities is a
growing area of research. Ponnoly et al. (2024)*° present a prescriptive analytics-based robust
decision-making model for cyber disaster risk reduction. Their work demonstrates the potential
of advanced analytics in enhancing cyber disaster preparedness and response, an area where
India’s IT and data analytics strengths could be leveraged effectively. The integration of 5G
technology in cyber disaster management, as explored by Liu et al. (2024)*, offers promising
avenues for improving communication and coordination during cyber crises. As India rapidly
adopts 5G technology, such research provides crucial insights into building a resilient digital

infrastructure capable of swiftly recovering from cyber disasters.
I1. CURRENT STATE OF CYBER-LEGAL INFRASTRUCTURE IN INDIA
(A) Existing Legal and Regulatory Framework in India

India has taken significant strides in establishing a legal and regulatory framework to address
cybersecurity and data protection concerns. However, the rapidly evolving digital landscape
necessitates continuously evaluating and enhancing these frameworks to ensure their

effectiveness in disaster management scenarios.
(B) Cybersecurity Laws and Policies

The Information Technology Act, 2000 (IT Act): The Information Technology Act, 2000
serves as India's primary legislation governing cybersecurity. It criminalizes various cyber
offences, such as unauthorized access to computer systems, data theft, and cyber terrorism?’.
The act also mandates the creation of a Cyber Appellate Tribunal to address cybersecurity-

related disputes.

Amendments to the IT Act: The IT Act has been significantly amended to address the
changing landscape of cyber threats. The 2008 amendments broadened the definition of cyber
crimes and introduced new offences such as cyber terrorism and child pornography. Later
revisions focused on strengthening data protection and privacy measures and establishing a
legal framework for managing electronic evidence. In 2013, the National Cyber Security Policy

was introduced to create a secure cyber ecosystem and promote adopting cybersecurity practices

15 J. Ponnoly, J. Puthenveetil and P. D’Urso, “Prescriptive Analytics-based Robust Decision-Making Model for
Cyber Disaster Risk Reduction” 2024 IEEE 3rd International Conference on Al in Cybersecurity (ICAIC) 1-5
(2024).

18 1bid., at

17 “The Information Technology Act, 2000.,” Ministry of Electronics & Information Technology, Government of
India, 2000available at: https://www.meity.gov.in/content/information-technology-act-2000.
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across sectors!®, This policy aimed to establish a robust incident response and crisis
management plan, strengthen the cybersecurity workforce, and foster public-private
partnerships.

Role of CERT-In in Indian Cyber Law: The Indian Computer Emergency Response Team
(CERT-In), established in 2004, is crucial in coordinating responses to cybersecurity incidents.
CERT-In, designated the national nodal agency for cybersecurity under the IT Act, is the
primary point of contact for managing cybersecurity incidents and crises. It is responsible for
issuing guidelines and advisories to prevent and mitigate cyber threats, as well as for

disseminating cybersecurity best practices and coordinating incident response efforts'®.
Data Protection and Privacy Laws

The Personal Data Protection Bill 2022, currently under consideration by the Indian Parliament,
aims to establish a comprehensive data protection framework for the country?. The bill outlines
data processing principles, data subjects' rights, and data fiduciaries' obligations. It also
proposes the establishment of a Data Protection Authority to monitor and enforce compliance
with the law. The Information Technology (Reasonable Security Practices and Procedures and
Sensitive Personal Data or Information) Rules, 2011, issued under the IT Act, mandate
organizations to implement reasonable security practices and procedures for handling sensitive

personal data?*.
Critical Infrastructure Protection

The National Critical Information Infrastructure Protection Centre (NCIIPC), established in
2014, protects critical information infrastructure in India??. The centre aims to identify and

mitigate cyber threats to crucial sectors such as energy, telecommunications, and banking.

Incident Response and Disaster Management

18 Electronics & Information Technology Ministry, “National Cyber Security Policy, 2013” Ministry of Electronics
& Information Technology, Government of India, 2013available at:
https://www.meity.gov.in/writereaddata/files/National_cyber_security policy-2013%281%29.pdf.

19 CERT-In, Indian Computer Emergency Response Team, Ministry of Electronics & Information Technology,
Government of India available at: https://www.cert-in.org.in/.

20 “The Personal Data Protection Bill, 2022.,” Ministry of Electronics & Information Technology, Government of
India, 2022 available at:
https://www.meity.gov.in/writereaddata/files/The%20Digital%20Personal%20Data%20Protection%20Bill%2C
%202022.pdf.

2L Electronics & Information Technology Ministry, “Information Technology (Reasonable Security Practices and
Procedures and Sensitive Personal Data or Information) Rules, 2011” Ministry of Electronics & Information
Technology, Government of India, 2011available at:
https://www.meity.gov.in/writereaddata/files/GSR313E_10511%281%29 0.pdf.

22 “National Critical Information Infrastructure Protection Centre (NCIIPC).,” Ministry of Electronics &
Information Technology, Government of Indiaavailable at: https://nciipc.gov.in/.
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The Disaster Management Act of 2005 provides a framework for disaster management in India,
including establishing the National Disaster Management Authority (NDMA) and State
Disaster Management Authorities (SDMAs)?. While the act primarily focuses on natural
disasters, it acknowledges the need to address man-made disasters, including cyber incidents.
The Crisis Management Plan for Countering Cyber Attacks and Cyber Terrorism, developed by
CERT-In, outlines strategies and procedures for responding to cyber incidents and coordinating
with relevant stakeholders?*.

I11. GAPS AND CHALLENGES IN THE EXISTING FRAMEWORK

Despite the progress in establishing a legal and regulatory framework for cybersecurity and data
protection, several gaps and challenges persist, hindering India's ability to manage cyber-related
disasters effectively.

(A) Fragmentation and Overlap in Laws and Policies

India’s existing legal and regulatory landscape is fragmented, with multiple laws and policies
governing different aspects of cybersecurity and data protection. This fragmentation can lead to
overlapping jurisdictions, inconsistencies, and potential conflicts, making it challenging to
implement a coordinated and coherent strategy for cyber-related disaster management?,

(B) Limited Integration of Cyber Incident Response and Disaster Management

While India has established mechanisms for incident response and disaster management, there
is a lack of comprehensive integration between these two domains. Cyber incidents and their
potential cascading effects on critical infrastructure and essential services are often overlooked
in traditional disaster management frameworks, leading to gaps in preparedness and response
capabilities?®.

(C) Capacity and Resource Constraints

India faces significant capacity and resource constraints in implementing and enforcing
cybersecurity and data protection measures. Limited skilled cybersecurity professionals,

inadequate funding, and insufficient technological infrastructure can hamper the nation's ability

2 “The Disaster Management Act, 2005.,” National Disaster Management Authority, Government of India,
2005available at: https://ndma.gov.in/Reference_Material/DMACct2005.

24 «“Crisis Management Plan for Countering Cyber Attacks and Cyber Terrorism.,” Indian Computer Emergency
Response Team, Ministry of Electronics & Information Technology, Government of India available at:
https://www.cert-in.org.in/Downloader?pageid=5&type=2&fileName=CIPS-2017-0121.pdf.

3 A. K. YAGATI, “CYBERSECURITY LEGISLATION IN INDIA: A COMPREHENSIVE REVIEW AND
ANALYSIS,” 78 CYBER CRIME &.

2 A. Marotta and M. McShane, “Integrating a proactive technique into a holistic cyber risk management approach,”
21 Risk Management and Insurance Review 435-52 (2018).
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to effectively prevent, detect, and respond to cyber-related incidents and disasters?’.
(D) Public-Private Sector Collaboration

Effective cyber-related disaster management requires close collaboration and information
sharing between the public and private sectors. However, the existing framework lacks well-
defined mechanisms and incentives for fostering such collaboration, potentially hindering the

rapid detection, response, and recovery efforts during cyber incidents?.
(E) International Cooperation and Cross-Border Challenges

Cyber threats and incidents often transcend national borders, necessitating international
cooperation and collaboration in information sharing, incident response, and law enforcement.
India's existing legal and regulatory framework may need to be enhanced to facilitate cross-
border collaboration and address jurisdictional challenges in cyber-related disaster

management?®,
V. PROPOSED CYBER-LEGAL INFRASTRUCTURE FOR DISASTER MANAGEMENT

This research paper proposes a comprehensive cyber-legal infrastructure tailored for effective
disaster management in Digital India to address the gaps and challenges identified in the

existing framework. The proposed infrastructure encompasses the following key elements:
(A) Comprehensive Cybersecurity and Data Protection Legislation

A unified and comprehensive cybersecurity and data protection legislation should be enacted to
streamline the legal and regulatory landscape. This legislation should consolidate existing laws,
address overlaps and inconsistencies, and provide a harmonized cybersecurity governance,

incident response, and data protection framework.
The proposed legislation should:

e Establish a national cybersecurity authority with well-defined roles and responsibilities

for coordinating cyber-related disaster management efforts.

¢ Mandate the development of a National Cyber Incident Response Plan that integrates
with existing disaster management frameworks and outlines clear protocols for

coordination, communication, and resource allocation during cyber incidents.

27 A. Dogra, S. A. Dhondiyal and S. C. Dimri, “Comprehensive study of cybersecurity issues and challenges,” 21
De Gruyter Series on the Applications of Mathematics in Engineering and Information Sciences (2024).

2 C. Troutman, “Protection of the Cyber Domain through Interorganizational Information Sharing: Generic
Qualitative Inquiry” (2020).

2 “An ASEAN-India Cybersecurity Partnership for Peace.,” Observer Research Foundation, 2022available at:
https://www.orfonline.org/research/asean-india-cybersecurity-partnership-for-peace-progress-and-prosperity.
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e Standardize cybersecurity and data protection requirements across sectors, ensuring

consistent implementation and enforcement.

e Provide a legal basis for public-private partnerships, information sharing, and

collaboration mechanisms to facilitate a coordinated response to cyber-related disasters.

e Address cross-border jurisdictional challenges and enable international cooperation in

cybersecurity and incident response through bilateral and multilateral agreements.
(B) Integrated Cyber Incident Response and Disaster Management Framework

An integrated framework should be developed to bridge the gap between cyber incident
response and traditional disaster management. This framework should encompass the following

elements:

e Establish a National Cyber Incident Response Team as a dedicated entity responsible
for coordinating and leading the response to cyber incidents with potentially disastrous

consequences.

e Develop a comprehensive Cyber Incident Response Plan that outlines roles,
responsibilities, communication channels, and decision-making processes for various
stakeholders, including government agencies, critical infrastructure operators, and

private sector entities.

e Incorporate cyber risk assessment and mitigation strategies into existing disaster

management plans at the national, state, and local levels.

e Regular exercises and simulations should be conducted to test the effectiveness of the

integrated framework and identify areas for improvement.
(C) Capacity Building and Awareness Initiatives

Enhancing cybersecurity awareness and building a skilled workforce is crucial for effective

cyber-related disaster management. The proposed infrastructure should include:

e Establishing dedicated cybersecurity education and training programs in collaboration
with academic institutions, industry partners, and professional organizations is essential

for building a robust cybersecurity framework.

e Development of cybersecurity awareness campaigns targeting individuals,

organizations, and communities to promote a culture of cyber resilience.

e Incentives and support mechanisms should be provided to encourage organizations to

invest in cybersecurity training and certification programs for their employees.
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e Fostering public-private partnerships to facilitate knowledge exchange, best practice

sharing, and collaborative cybersecurity research.
(D) Robust Cyber Incident Reporting and Information Sharing Mechanisms

Effective cyber-related disaster management relies on timely and accurate information sharing.

The proposed infrastructure should incorporate the following:

e Mandatory cyber incident reporting requirements for organizations, especially those
operating in critical sectors, enable rapid detection and response.

e Establishing secure information-sharing platforms and protocols is crucial for
exchanging cyber threat intelligence and incident data among stakeholders while

ensuring data privacy and confidentiality.

e Incentives should be provided for organizations to voluntarily report cyber incidents and
participate in information-sharing initiatives, fostering a culture of transparency and
collaboration.

e Integrating cyber incident reporting and information-sharing mechanisms with existing
disaster management communication channels is essential to facilitate coordination and

situational awareness [37].
(E) International Cooperation and Cross-Border Collaboration

Given the transnational nature of cyber threats, the proposed cyber-legal infrastructure should

emphasize international cooperation and cross-border collaboration, including:

e Participation in international cybersecurity initiatives, forums, and organizations to
exchange best practices, collaborate on incident response, and coordinate capacity-

building efforts.

e Negotiation and ratification of bilateral and multilateral agreements on cybersecurity,
data protection, and mutual legal assistance to facilitate cross-border cooperation in

investigations, evidence sharing, and enforcement actions.

e Establishing regional and global cyber incident response coordination mechanisms is
necessary to enable rapid information sharing and coordinated response efforts during
large-scale cyber incidents or attacks.

e Harmonizing cybersecurity and data protection standards and regulations with
international norms and guidelines facilitates cross-border data flows and enhances

interoperability.
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V. CONCLUSION

The Digital India initiative has opened up new frontiers of opportunities, but it has also exposed
the nation to a wide range of cyber threats and vulnerabilities. Effective disaster management
in the digital age requires a comprehensive and integrated approach that harmonizes legal
frameworks, governance mechanisms, and technological capabilities. This research paper has
proposed a cyber-legal infrastructure as a crucial component of disaster management in Digital
India. The proposed infrastructure aims to create a robust ecosystem for preventing, responding
to, and recovering from cyber-related incidents and disasters by addressing the gaps and
challenges in the existing legal and regulatory landscape. The critical elements of the proposed
infrastructure, including comprehensive legislation, integrated incident response frameworks,
capacity-building initiatives, robust information-sharing mechanisms, and international
cooperation, collectively enhance India's cyber resilience and preparedness for digital
emergencies. Implementing this cyber-legal infrastructure will require a concerted effort from
various stakeholders, including policymakers, regulatory bodies, law enforcement agencies,
private sector organizations, and civil society. It will necessitate a paradigm shift in how we
perceive and approach disaster management, recognizing the intrinsic link between
cybersecurity and national security. By fostering a culture of cyber resilience, strengthening
governance structures, and promoting cross-sector collaboration, India can position itself as a
leader in the digital age, safeguarding its critical infrastructure, protecting its citizens, and
ensuring business continuity in the face of cyber-related disasters. The path ahead is
challenging, but the potential rewards are immense. With a robust cyber-legal infrastructure,
Digital India can unlock its full potential, propelling the nation towards a secure, prosperous,
and digitally resilient future.
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