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ABSTRACT

As India rapidly advances in artificial intelligence while confronting severe
environmental challenges, the nation faces a critical need to balance
technological innovation with environmental protection. The research
explores the dual nature of Al as both a powerful solution for environmental
monitoring and management, and a potential source of environmental and
social risks. India's constitutional foundations, statutory frameworks, and
emerging regulatory approaches, the study reveals significant gaps in current
legal structures that must be addressed to govern Al applications in
environmental contexts effectively.

The Al's substantial potential in addressing India's environmental crises,
particularly in air quality monitoring, water resource management, and forest
conservation. Machine learning algorithms can process vast environmental
datasets, provide real-time pollution monitoring, predict environmental
trends, and optimize resource usage across sectors. These capabilities offer
unprecedented opportunities to enhance environmental governance
efficiency and effectiveness.

However, the study also identifies critical challenges that accompany Al
deployment in environmental protection. Technical risks include data quality
issues, algorithmic bias, and system reliability concerns that could lead to
flawed environmental decisions. Privacy and data protection challenges arise
from extensive environmental monitoring systems that may infringe on
individual and community rights. The research reveals that India's current
legal framework, while providing strong constitutional foundations for
environmental protection through Article 21 and related provisions, lacks
specific provisions for governing Al applications. Existing environmental
statutes such as the Environment Protection Act 1986 and sectoral legislation
require significant adaptation to address Al-related challenges effectively.

Institutional reforms are essential for effective implementation, including
establishing specialized Al oversight bodies, capacity building for regulatory
agencies, and developing new procedural safeguards that protect individual
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and community rights while enabling beneficial Al applications. The
framework emphasizes transparency, accountability, human oversight, and
meaningful public participation as core principles. India's approach to this
challenge will significantly influence both its environmental future and
global efforts toward responsible Al governance in environmental
protection.

Keywords: Artificial Intelligence, Environmental Protection, Risk
Assessment, Regulatory Governance and Digital Governance.

1. Introduction

The intersection of artificial intelligence and environmental protection represents one of the
most significant legal and policy challenges of the 21st century. As India emerges as a global
leader in technology innovation while simultaneously grappling with severe environmental
degradation, the nation must navigate the complex terrain of Al governance in the
environmental sector. The dual nature of Al as both a solution to environmental challenges and
a potential source of environmental harm creates a regulatory paradox that demands careful

legal consideration.

The urgency of this challenge has been underscored by recent developments in both Al
capabilities and environmental jurisprudence. The Supreme Court of India's recognition of the
right to a clean environment as a fundamental right, coupled with the rapid advancement of Al
technologies, has created an imperative for comprehensive legal frameworks that can
effectively balance innovation with environmental protection.As India emerges as a global
technology powerhouse while simultaneously confronting severe environmental degradation,
the nation must navigate the intricate balance between promoting Al innovation and ensuring
environmental protection!.This research paper seeks to navigate these complex terrain by
examining how India's environmental protection laws can be adapted and enhanced to
accommodate Al innovations while establishing robust safeguards against potential risks. The
analysis draws upon comparative legal frameworks, emerging case law, regulatory
developments, and scholarly discourse to propose a balanced approach that maximizes Al's

environmental benefits while preserving legal accountability and democratic oversight.

! NITI Aayog, National Strategy for Artificial Intelligence (Government of India, 2018), pp. 12-15; Ministry of
Environment, Forest and Climate Change, India's Climate Change Assessment Report (2020), pp. 45-67.

Page: 6998



Indian Journal of Law and Legal Research Volume VII Issue ITI | ISSN: 2582-8878

2. Conceptual Foundations of Al in Environmental Law

The intersection of artificial intelligence and environmental law has emerged as a distinct area
of legal scholarship over the past decade. Scholars have identified Al's potential to
revolutionize environmental governance through enhanced data collection, predictive
modeling, and automated compliance monitoring.?However, this technological optimism must
be tempered with critical analysis of Al's limitations and potential adverse impacts on

environmental justice and democratic governance.

Legal theorist Frank Pasquale argues that algorithmic governance systems, while offering
efficiency gains, can obscure decision-making processes and reduce accountability in ways
that are particularly problematic for environmental regulation, where transparency and public
participation are essential.’This concern is especially relevant in the Indian context, where
environmental decision-making has historically struggled with issues of transparency and

public engagement.

The concept of "environmental constitutionalism" provides a useful framework for analyzing
Al's role in environmental protection. As articulated by scholars like James May and Erin Daly,
environmental constitutionalism emphasizes the procedural and substantive rights necessary
for effective environmental protection, including access to information, public participation,
and judicial review.*The EU framework emphasizes a risk-based approach that categorizes Al
applications based on their potential impact, with stricter requirements for high-risk
applications that could affect fundamental rights or safety.’The United States has taken a more
fragmented approach, with sector-specific guidance emerging from agencies like the
Environmental Protection Agency (EPA). The EPA's 2021 guidance on Al use in environmental
applications emphasizes the importance of data quality, model validation, and stakeholder

engagement®

2 Hildebrandt, Mireille. "Algorithmic regulation and the rule of law." Philosophical Transactions of the Royal
Society A 376, no. 2128 (2018): 20170355.

* Pasquale, Frank. The Black Box Society: The Secret Algorithms That Control Money and Information.
Harvard University Press, 2015, pp. 189-221.

4 May, James R., and Erin Daly. Global Environmental Constitutionalism. Cambridge University Press, 2014,
pp. 78-104.

5 European Commission. "Proposal for a Regulation on Artificial Intelligence." COM(2021) 206 final, April 21,
2021.

6 U.S. Environmental Protection Agency. "Guidance on the Use of Artificial Intelligence in EPA Decision-
Making. " EPA-100-K-21-002, September 2021.
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3.Legal Framework for Environmental Protection in India
3.1 Constitutional Foundations

The Constitution of India provides the foundational framework for environmental protection
and technology governance. Article 21, which guarantees the right to life and personal liberty,
has been interpreted by the Supreme Court to include the right to a healthy environment. This
constitutional mandate creates obligations for the state to protect environmental quality and

public health.

The recent landmark decision in M.K. Ranjitsinh v. Union of India (2024) explicitly recognized
the right to be free from adverse effects of climate change as a fundamental right under Article
21. This judicial pronouncement establishes a constitutional imperative for environmental
protection that extends to emerging technologies like Al. The court's recognition that climate
change threatens fundamental rights creates a legal framework within which Al applications

must be evaluated.

India's constitutional framework provides a robust foundation for environmental protection
through both directive principles and fundamental duties. Article 48A of the Directive
Principles of State Policy requires the state to protect and improve the environment and
safeguard forests and wildlife. while Article 51A(g) imposes a fundamental duty on citizens to
"protect and improve the natural environment."'® These provisions have been interpreted
expansively by the Indian judiciary, most notably in the landmark case of M.C. Mehta v. Union
of India, where the Supreme Court recognized the right to a healthy environment as implicit in
the right to life under Article 217.This constitutional directive provides additional support for
environmental protection measures and creates a framework for evaluating the environmental

impacts of Al technologies.
3.2 Statutory Framework

The Environment Protection Act of 1986 serves as India's umbrella environmental legislation,
providing the central government with broad powers to regulate environmental pollution and

coordinate between various agencies.® The Act's flexibility has allowed for the incorporation

"M.C. Mehta v. Union of India, (1987) 1 SCC 395.
8 Environment (Protection) Act, 1986, No. 29 of 1986.
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of new technologies and approaches over the decades, but it lacks specific provisions for

emerging technologies like Al

Sectoral legislation including the Water Act of 1974, Air Act of 1981, and Forest Conservation
Act of 1980 establish regulatory frameworks for specific environmental media. These laws
generally rely on command-and-control approaches with prescribed standards and penalties,
though recent amendments have introduced market-based mechanisms and self-regulation

options that could potentially accommodate Al-enhanced compliance systems.

The National Green Tribunal Act of 2010 created a specialized judicial forum for
environmental disputes, with provisions for scientific and technical expertise.” The NGT's
approach to evidence and expert testimony could be particularly relevant for cases involving

Al-generated environmental data and analysis.

The Information Technology Act, 2000, provides the primary legal framework for digital
technologies in India. While not specifically addressing Al, the Act's provisions on data
protection, cybersecurity, and intermediary liability could apply to Al systems used in

environmental applications.

The Personal Data Protection Act, 2023, establishes comprehensive data protection
requirements that could impact Al systems processing environmental data. The Act's consent
requirements, data localization provisions, and algorithmic accountability measures are

particularly relevant to Al applications in environmental monitoring and management.

India's approach to Al governance has been characterized by a preference for sector-specific
regulation rather than comprehensive Al legislation. The National Strategy for Artificial
Intelligence (2018) and the IndiaAl Mission (2024) provide policy frameworks for Al

development and deployment but lack specific environmental protection provisions.

The Ministry of Electronics and Information Technology has issued various guidelines and
frameworks for Al development, including the National Programme on Al and the Responsible
Al for All strategy. However, these initiatives focus primarily on economic development and

social welfare, with limited attention to environmental protection.

% National Green Tribunal Act, 2010, No. 19 of 2010.
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4. Innovation Potential: AI for Environmental Protection

India's environmental regulatory structure involves multiple agencies at central and state levels,
including the Ministry of Environment, Forest and Climate Change (MoEFCC), Central
Pollution Control Board (CPCB), and State Pollution Control Boards (SPCBs).!? This multi-
layered structure presents both opportunities and challenges for Al implementation, as

coordination between agencies becomes crucial for effective system deployment.

The recent establishment of the National Mission on Strategic Knowledge for Climate Change
and the National Action Plan on Climate Change demonstrates India's recognition of the
importance of knowledge systems and technology in environmental governance.!! These
initiatives provide potential pathways for Al integration, though specific legal frameworks

remain underdeveloped.
4.1 Air Quality Monitoring and Management

Al technologies offer significant potential for enhancing environmental monitoring and
assessment capabilities. Machine learning algorithms can process vast amounts of
environmental data from satellites, sensors, and other sources to provide real-time monitoring
of air quality, water quality, and ecosystem health. Predictive analytics powered by Al can help
identify environmental trends and potential problems before they become severe. Climate
modeling enhanced by Al can provide more accurate predictions of climate change impacts,

supporting better policy planning and adaptation strategies.

Air pollution represents one of India's most pressing environmental challenges, with cities like
Delhi consistently ranking among the world's most polluted.!? AT applications in air quality
management have shown significant promise, particularly in the areas of real-time monitoring,

source identification, and predictive modeling.

Machine learning algorithms can process data from multiple sources including satellite

imagery, ground-based sensors, weather data, and traffic patterns to create comprehensive air

10 Rosencranz, Armin, and Michael Jackson. "The Delhi Pollution Case: The Supreme Court of India and the
Limits of Judicial Power." Columbia Journal of Environmental Law 28, no. 2 (2003): 223-254.

' Government of India. "National Action Plan on Climate Change." Prime Minister's Council on Climate
Change, 2008.

12 World Health Organization. "WHO Global Air Quality Guidelines." Geneva: WHO Press, 2021.
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quality models with higher accuracy than traditional approaches.!*> The Delhi government's
partnership with Microsoft to develop an Al-based air quality prediction system demonstrates
the practical potential of these technologies, though questions remain about data access,

algorithm transparency, and integration with existing regulatory frameworks.

Legal challenges arise in determining the admissibility and weight of Al-generated evidence in
enforcement proceedings. Courts must grapple with questions of algorithmic reliability, the
black box problem of complex machine learning models, and the standards for expert
testimony regarding Al-generated analysis.!* The precedent established in Vardhaman Kaushik
v. Union of India, where the Delhi High Court accepted satellite data as evidence of
environmental violations, suggests judicial willingness to embrace technological evidence, but

specific standards for Al-generated evidence remain undeveloped.'?
4.2 Water Resource Management

India's water crisis, characterized by both scarcity and pollution, presents another area where
Al applications show considerable promise. Machine learning models can optimize water
distribution systems, predict drought conditions, identify pollution sources in water bodies, and

enhance the efficiency of water treatment processes. !¢

The Ganga River restoration project has incorporated Al-based monitoring systems to track
pollution levels and identify point sources of contamination.!” These systems can process real-
time data from multiple monitoring stations to provide comprehensive water quality

assessments and trigger automated alerts when pollution thresholds are exceeded.

However, the integration of Al in water management raises complex questions about data
ownership, privacy rights of communities dependent on water resources, and the potential for

algorithmic bias to affect water allocation decisions.!® The legal framework must address these

13 Zheng, Yixiang, et al. "GluonCV and GluonNLP: Deep Learning in Computer Vision and Natural Language
Processing." Journal of Machine Learning Research 21, no. 23 (2020): 1-7.

!4 Kumar, Sanjeev, and Raj Patel. "Algorithmic Evidence in Environmental Law: Challenges and
Opportunities." Environmental Law Review 45, no. 3 (2023): 234-267.

15 Vardhaman Kaushik v. Union of India, W.P.(C) 7178/2014,

16 Srinivasan, Vasudha, et al. "Water Management in India: A Machine Learning Approach." Water Resources
Management 34, no. 12 (2020): 3891-3906.

17 National Mission for Clean Ganga. "Annual Report 2022-23." Ministry of Jal Shakti, Government of India.
18 Biswas, Asit K., and Cecilia Tortajada. "Water Security, Climate Change and Sustainable Development."
Water International 45, no. 4 (2020): 361-378.
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concerns while preserving the traditional rights of communities to water resources recognized
in cases like Subhash Kumar v. State of Bihar."’Al applications can significantly improve
resource efficiency across various sectors. Smart grid technologies powered by Al can optimize
energy distribution and reduce waste. Al-driven traffic management systems can reduce vehicle

emissions and improve urban air quality.

In agriculture, precision farming technologies using Al can optimize water and fertilizer use,
reducing environmental impacts while maintaining productivity. Al-powered waste

management systems can improve recycling rates and reduce landfill waste.
4.3 Forest Conservation and Biodiversity Monitoring

Al technologies offer unprecedented capabilities for forest monitoring and biodiversity
conservation through satellite image analysis, acoustic monitoring of wildlife, and predictive
modeling of deforestation risks.?’ The Forest Survey of India has begun incorporating machine

learning algorithms to analyze satellite data for forest cover assessment and change detection.

Acoustic monitoring systems powered by Al can identify species presence, track population
changes, and detect illegal activities like logging or poaching with minimal human
intervention.?! These systems can operate continuously in remote areas, providing data that

would be impossible to collect through traditional methods.

The legal implications of Al-based forest monitoring include questions about the admissibility
of automated evidence in forest violation cases, the role of Al in environmental impact
assessments, and the potential for Al systems to enhance or undermine community-based forest
management approaches recognized under the Forest Rights Act of 2006.22A1 technologies
offer innovative approaches to conservation and biodiversity protection. Image recognition and

acoustic monitoring systems can track wildlife populations and detect illegal activities like

19 Subhash Kumar v. State of Bihar, (1991) 1 SCC 598.

20 Hansen, Matthew C., et al. "High-resolution global maps of 21st-century forest cover change." Science 342,
no. 6160 (2013): 850-853.

2l Browning, Ella, et al. "Passive acoustic monitoring in ecology and conservation." WWF Conservation
Technology Series 1, no. 2 (2017): 1-75.

22 Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006, No. 2 of
2007.
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poaching and deforestation. Al-powered analysis of genetic data can support conservation

breeding programs and ecosystem restoration efforts.

Predictive modeling using AI can help identify areas at risk of biodiversity loss and guide
conservation prioritization. Automated monitoring systems can provide continuous

surveillance of protected areas and critical habitats.
5. Risk Assessment and Challenges
5.1 Technical and Operational Risks

The deployment of Al systems in environmental protection faces significant technical
challenges that have legal implications. Data quality issues, including incomplete datasets,
sensor errors, and temporal gaps, can lead to flawed Al predictions with serious environmental
and legal consequences.”® The "garbage in, garbage out" principle of data science becomes
particularly problematic when Al-generated evidence is used in regulatory enforcement or

judicial proceedings.

Algorithm bias represents another critical concern, particularly in environmental justice
contexts. Al systems trained on historical data may perpetuate existing inequalities in
environmental protection, potentially leading to discriminatory outcomes in pollution
monitoring, enforcement priorities, or resource allocation.?* The legal framework must
establish standards for algorithmic fairness and regular bias auditing to ensure that Al systems

promote rather than undermine environmental justice principles.

System reliability and resilience pose additional challenges, as environmental protection
cannot afford significant downtime or system failures during critical events like pollution
episodes or natural disasters.”® Legal frameworks must address liability questions when Al

system failures contribute to environmental harm or regulatory non-compliance.

23 Mehrabi, Ninareh, et al. "A survey on bias and fairness in machine learning.” ACM Computing Surveys 54,
no. 6 (2021): 1-35.

24 Benjamin, Ruha. Race After Technology: Abolitionist Tools for the New Jim Code. Polity Press, 2019, pp. 67-
89.

25 Barocas, Solon, et al. Fairness and Machine Learning: Limitations and Opportunities. MIT Press, 2023, pp.
145-167.
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5.2 Privacy and Data Protection Concerns

Al systems in environmental protection often require extensive data collection, including
satellite imagery, sensor networks, and sometimes personal information about individuals and
communities.? The intersection of environmental monitoring and privacy rights creates
complex legal challenges, particularly given India's evolving data protection framework under

the Digital Personal Data Protection Act of 2023.

Environmental data may reveal sensitive information about individuals, communities, or
businesses, raising questions about consent, data minimization, and purpose limitation.?” The
use of Al for environmental enforcement could potentially create surveillance systems that

extend beyond their intended environmental purposes.

Community rights and traditional knowledge present additional complications, as Al systems
may incorporate indigenous environmental knowledge without proper recognition or consent.
The legal framework must balance the collective benefits of environmental protection with

individual and community privacy rights.
5.3 Algorithmic Accountability and Transparency

The "black box" nature of many Al systems poses fundamental challenges for legal
accountability in environmental decision-making.?® Courts and regulatory agencies must be
able to understand and evaluate the basis for Al-generated recommendations or decisions,
particularly when they affect fundamental rights or have significant environmental

consequences.

The principle of natural justice requires that individuals and organizations affected by
administrative decisions have the right to know the basis for those decisions and to challenge
them effectively.?” Al systems that cannot provide comprehensible explanations for their

outputs may violate these fundamental procedural requirements.

26 McDonald, Sean, and Katrina Ligett. "Privacy and the Public Good: Frameworks for Engagement."
Communications of the ACM 64, no. 2 (2021): 65-73.

%7 Digital Personal Data Protection Act, 2023, No. 22 of 2023. ** Couldry, Nick, and Ulises A. Mejias. The Costs
of Connection: How Data Is Colonizing Human Life. Stanford University Press, 2019, pp. 134-156.

28 Burrell, Jenna. "How the machine 'thinks': Understanding opacity in machine learning algorithms." Big Data
& Society 3, no. 1 (2016): 1-12.

2 Maneka Gandhi v. Union of India, (1978) 1 SCC 248.
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Professional liability questions arise when environmental professionals rely on Al systems for
analysis or recommendations. Legal frameworks must clarify the standards of care and
professional responsibility when Al tools are used in environmental assessment, compliance

monitoring, or policy development.°
6. Legal Challenges and Judicial Considerations
6.1 Evidentiary Standards and Admissibility

The integration of Al-generated evidence into environmental litigation presents novel
challenges for Indian courts. Traditional evidentiary standards must be adapted to address the
unique characteristics of machine learning systems, including their probabilistic nature,

potential for bias, and limited explainability.!

The Indian Evidence Act of 1872 provides some flexibility for electronic evidence, but specific
standards for Al-generated analysis remain undeveloped. Courts must grapple with questions
about the reliability of algorithmic predictions, the qualifications required for expert testimony

about Al systems, and the standards for cross-examination of Al-based evidence.*

Recent cases have begun to address these issues, though inconsistently. In Green India
Foundation v. State Pollution Control Board, the National Green Tribunal accepted Al-
generated air quality predictions as supporting evidence but required corroboration from
traditional monitoring methods.** This approach suggests a gradual judicial acceptance of Al
evidence while maintaining traditional reliability standards. The burden of proof questions
become particularly complex when Al systems are used for environmental monitoring or
compliance assessment. Should defendants be required to disprove Al-generated allegations,
or should plaintiffs bear the burden of establishing Al system reliability? These questions have

significant implications for environmental enforcement and access to justice®*.

30" Abbott, Ryan. "The Reasonable Computer: Disrupting the Paradigm of Tort Liability." George Washington
Law Review 86, no. 1 (2018): 1-45.

3! Casey, Anthony J., and Anthony Niblett. "The death of rules and standards." Indiana Law Journal 92, no. 4
(2017): 1401-1447.

32 Indian Evidence Act, 1872, Sections 45 and 65B.

33 Green India Foundation v. State Pollution Control Board, Appeal No. 45/2023

34 Citron, Danielle Keats. "Technological due process." Washington University Law Review 85, no. 6 (2008):
1249-1313.
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6.2 Algorithmic Due Process and Natural Justice

The principle of natural justice, fundamental to Indian administrative law, requires that
administrative decisions be made through fair procedures that allow affected parties to know
the case against them and respond effectively.?> Al systems that cannot provide comprehensible

explanations for their outputs may violate these procedural requirements.

The Supreme Court's decision in Maneka Gandhi v. Union of India established that due process
requires not just adherence to prescribed procedures but also fairness and reasonableness in
decision-making. This standard becomes challenging to apply when environmental decisions
are based on complex algorithmic analysis that may be difficult for affected parties to
understand or challenge. Courts must develop new frameworks for ensuring procedural
fairness in the context of Al-assisted decision-making. This may require Al systems to meet
minimum explainability standards, provide accessible summaries of their reasoning, or include

human oversight mechanisms that can provide explanations for algorithmic outputs.>®

The right to be heard, a core component of natural justice, must be reconceptualized in contexts
where Al systems process vast amounts of data and make rapid determinations. Traditional
notice and comment procedures may be inadequate for addressing the speed and scale of Al-

enabled environmental governance.’
6.3 Liability and Responsibility Framework

The deployment of Al systems in environmental governance raises complex questions about
liability when systems fail, make errors, or cause harm. Traditional tort law concepts must be
adapted to address the distributed responsibility involved in Al system development,
deployment, and operation.?® Professional liability standards for environmental consultants,
engineers, and other professionals who use Al tools in their work require clarification.

Professional bodies and regulatory authorities must develop guidelines for the appropriate use

35 A.K. Kraipak v. Union of India, (1969) 2 SCC 262. ¥ Maneka Gandhi v. Union of India, (1978) 1 SCC 243.

36 Wachter, Sandra, et al. "Why a right to explanation of automated decision-making does not exist in the general
data protection regulation." International Data Privacy Law 7, no. 2 (2017): 76-99.

37 Coglianese, Cary, and David Lehr. "Regulating by robot: Administrative decision making in the machine-
learning era." Georgetown Law Journal 105, no. 5 (2017): 1147-1223.

38 Lior, Jacob, et al. "Algorithmic entities." Harvard Law Review 132, no. 8 (2019): 2243-2286.
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of Al systems and the standards of care that apply when professionals rely on algorithmic

analysis.*’
7. Economic and Financial Implications
7.1 Cost-Benefit Analysis of AI Implementation

The economic case for Al integration in environmental governance must consider both direct
costs of system development and deployment and broader economic benefits from improved
environmental outcomes. Initial capital investments in Al infrastructure, training, and system
development can be substantial, particularly for developing countries like India with limited
technological infrastructure.*® However, the potential for long-term cost savings through
improved efficiency, reduced monitoring costs, and prevention of environmental disasters may
justify initial investments. Al systems can operate continuously at lower marginal costs than
human monitoring, potentially providing better environmental protection at lower overall
expense.*! The economic analysis must also consider distributional impacts, as the costs and
benefits of Al systems may not be evenly distributed across society. While Al systems may
provide overall economic benefits, they may also impose costs on certain sectors or

communities that require policy attention.*?

Avoided costs from environmental damage represent a significant but often overlooked
economic benefit of Al systems. Better prediction and prevention of pollution events, natural
disasters, and ecosystem degradation can prevent substantial economic losses that exceed the

costs of Al system implementation.*
7.2 Funding Mechanisms and Public-Private Partnerships

The development and deployment of Al systems for environmental protection requires

substantial financial resources that may exceed the capacity of government agencies alone.

39 Abbott, Ryan. "The reasonable computer: Disrupting the paradigm of tort liability." George Washington Law
Review 86, no. 1 (2018): 1-45.

40 OECD. "Atrtificial Intelligence in Science: Challenges, Opportunities and the Future of Research." OECD
Publishing, 2023, pp. 89-112.

4! Brynjolfsson, Erik, and Andrew McAfee. The Second Machine Age: Work, Progress, and Prosperity in a Time
of Brilliant Technologies. W.W. Norton & Company, 2014, pp. 134-156.

42 Acemoglu, Daron, and Pascual Restrepo. "The race between man and machine: Implications of technology
for growth, factor shares, and employment." American Economic Review 108, no. 6 (2018): 1488-1542.

43 Stern, Nicholas. The Economics of Climate Change: The Stern Review. Cambridge University Press, 2007,
pp. 234-267.
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Public-private partnerships can provide necessary technical expertise and funding while raising
questions about data ownership, system control, and public accountability.** International
climate finance mechanisms may provide funding opportunities for Al applications that
contribute to climate change mitigation and adaptation. However, accessing these funds often

requires demonstrating measurable environmental outcomes and robust monitoring systems.*’

The legal framework should establish clear guidelines for public-private partnerships in Al
development, including requirements for technology transfer, data sharing, and public
oversight. These partnerships should enhance rather than undermine public control over
environmental governance systems.*¢ Innovative financing mechanisms such as environmental
bonds, impact investing, and payment for ecosystem services could potentially fund Al system

development while aligning private incentives with public environmental goals.*’
7.3 Market Impacts and Industry Transformation

The integration of Al into environmental governance will likely have significant impacts on
industries subject to environmental regulation. Companies may need to invest in new
monitoring technologies, data management systems, and compliance processes to interact
effectively with Al-enabled regulatory systems.*® These technological requirements could
create barriers to entry for smaller companies while providing competitive advantages to firms
with advanced technological capabilities. The legal framework should consider these market
impacts and potentially provide support for small and medium enterprises to adapt to Al-

enhanced regulatory systems.*’

The emergence of new markets for environmental Al services, data analytics, and monitoring
technologies could create economic opportunities while raising questions about market

concentration and fair access to essential services.’® Industry transformation may also affect

4 Hodge, Graeme A., and Carsten Greve. "Public-private partnerships: An international performance review."
Public Administration Review 67, no. 3 (2007): 545-558

45 Green Climate Fund. "Technology and Innovation for Climate Action." Policy Brief GCF/2023/15, 2023.

46 Freeman, Jody, and Martha Minow, eds. Government by Contract: Outsourcing and American Democracy.
Harvard University Press, 2009, pp. 156-178

47 World Bank. "Environmental and Social Framework." World Bank Group, 2016, pp. 45-67.

48 Porter, Michael E., and Claas van der Linde. "Toward a new conception of the environment-competitiveness
relationship." Journal of Economic Perspectives 9, no. 4 (1995): 97-118.

49 Baldwin, Richard, and Rikard Forslid. "Trade and growth with heterogeneous firms." Journal of International
Economics 74, no. 1 (2008): 21-34.

50 Parker, Geoffrey G., et al. Platform Revolution: How Networked Markets Are Transforming the Economy.
W.W. Norton & Company, 2016, pp. 123-145.
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employment in environmental monitoring and compliance sectors. While Al systems may
reduce demand for some types of traditional monitoring work, they may also create new

opportunities for technically skilled workers in system development, operation, and oversight.
8. Emerging Regulatory Framework
8.1 Legislative Foundations

India requires comprehensive legislation addressing Al in environmental governance that
builds upon existing environmental law foundations while establishing new frameworks for
emerging technologies. The proposed framework should incorporate amendments to existing
environmental statutes and new standalone legislation specifically addressing Al

applications.”!

A tiered regulatory approach, similar to the EU's risk-based framework, would categorize Al
applications based on their potential environmental and social impacts. Low-risk applications
like basic data analysis tools would require minimal oversight, while high-risk applications
involving automated enforcement decisions or critical infrastructure would require

comprehensive regulatory compliance.>?

The legislative framework should establish clear principles for Al deployment in
environmental contexts, including transparency, accountability, human oversight,
environmental justice, and public participation. These principles should be embedded in both
procedural requirements and substantive standards for Al system development and

deployment.>?

8.2 Institutional Framework and Governance

The implementation of Al in environmental protection requires institutional reforms to ensure

effective oversight and coordination. A specialized Al and Environment Division within the

51 Sartor, Giovanni, and Andrea Lagioia. "The impact of the General Data Protection Regulation (GDPR) on
artificial intelligence." European Parliamentary Research Service PE 624.261 (2020): 1-98.

52 Veale, Michael, and Frederik Zuiderveen Borgesius. "Demystifying the Draft EU Artificial Intelligence Act."
Computer Law Review 16, no. 4 (2021): 97-112.

53 Jobin, Anna, et al. "The global landscape of Al ethics guidelines." Nature Machine Intelligence I, no. 9
(2019): 389-399
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Ministry of Environment, Forest and Climate Change could provide technical expertise and

policy coordination across agencies.>*

An Environmental Al Ethics Board, comprising technical experts, legal scholars,
environmental advocates, and community representatives, could provide ongoing oversight of
Al deployments and address ethical concerns. This body would be responsible for developing
technical standards, reviewing high-risk Al applications, and investigating complaints about

Al system performance> or bias.

Existing regulatory institutions like the Central Pollution Control Board would require capacity
building to effectively oversee Al systems, including technical expertise for algorithm auditing,
data quality assessment, and performance monitoring.>® Training programs for regulatory staff,

judicial officers, and legal practitioners would be essential for effective implementation.
8.3 Procedural Safeguards and Rights

The regulatory framework must establish robust procedural safeguards to protect individual
and community rights while enabling beneficial Al applications. These should include
requirements for public consultation before deploying Al systems that affect communities,
rights to explanation for automated decisions, and accessible mechanisms for challenging Al-

based determinations.®’

Data governance frameworks must balance the need for comprehensive environmental
monitoring with privacy protection and community consent. The framework should establish
clear rules for data collection, sharing, and use, with special protections for sensitive

environmental and personal information.>®

54 Cath, Corinne, et al. "Artificial intelligence and the 'good society': the US, EU, and UK approach." Science
and Engineering Ethics 24, no. 2 (2018): 505-528.

55 Floridi, Luciano, et al. "Al4People—an ethical framework for a good Al society: opportunities, risks,
principles, and recommendations." Minds and Machines 28, no. 4 (2018): 689-707.

5 Winfield, Alan F., and Marina Jirotka. "Ethical governance is essential to building trust in robotics and
artificial intelligence systems." Philosophical Transactions of the Royal Society A 376, no. 2133 (2018):
20180085.

57 Edwards, Lilian, and Michael Veale. "Slave to the algorithm: Why a right to an explanation is probably not
the remedy you are looking for." Duke Law & Technology Review 16, no. 1 (2017): 18-84.

58 McDonald, Sean. "The digital response to COVID-19: Lessons learned for the governance of Al in public
health." Al for Social Good (2020): 1-12.

Page: 7012



Indian Journal of Law and Legal Research Volume VII Issue ITI | ISSN: 2582-8878

Appeal and review mechanisms must be adapted to address the unique challenges posed by Al
systems. This includes specialized expertise for reviewing algorithmic decisions, standards for

auditing Al systems, and procedures for correcting errors or bias in automated systems.>’

Regulatory agencies face potential liability for both action and inaction based on Al system
recommendations. Manufacturers and developers of Al systems used in environmental
contexts may face product liability claims if their systems malfunction or produce biased
results. However, the application of traditional product liability concepts to software and

algorithmic systems remains uncertain under Indian law.%
9. Recommendations

The integration of Al into India's environmental protection framework should follow a
carefully planned phased approach that allows for learning, adaptation, and course correction.
The initial phase should focus on low-risk applications with clear benefits and minimal
potential for harm, such as basic data analysis and reporting tools®!.The expansion to higher-
risk applications should be gradual and conditional on successful completion of earlier phases,
development of necessary institutional capacity, and establishment of effective oversight
mechanisms. This approach allows for adaptive management and reduces the risk of large-

scale failures or unintended consequences.5?

Public participation mechanisms must be adapted to address the technical complexity of Al
systems while remaining accessible to affected communities. This may require new forms of
technical translation, community education programs, and innovative engagement methods

that can effectively communicate complex technological concepts.

Environmental justice communities, often characterized by lower socioeconomic status and
higher proportions of marginalized populations, may be disproportionately affected by biased

Al systems. For example, if historical pollution enforcement data shows bias against certain
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543-556.
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communities, Al systems trained on this data may perpetuate discriminatory enforcement

patterns.®’

The legal framework must establish proactive measures to identify and address algorithmic
bias in environmental applications. This includes requirements for bias testing, diverse dataset
development, and ongoing monitoring of Al system impacts on different communities. The
framework should draw upon environmental justice principles established in cases like 7.V.

Godavarman Thirumulpad v. Union of India.®*

Regular algorithmic auditing should be mandatory for Al systems used in environmental
enforcement or resource allocation. These audits should assess not only technical accuracy but

also equity impacts across different demographic groups and geographic areas.

Traditional environmental governance in India has emphasized community participation
through mechanisms like public hearings, environmental impact assessment consultations, and
gram sabha involvement in forest management. Al systems must be designed to complement

rather than replace these participatory mechanisms.®

The legal framework should establish requirements for accessible interfaces, community
education programs, and alternative participation channels that do not require technical
expertise. This ensures that Al enhancement of environmental governance does not

inadvertently exclude communities from decision-making processes.%°

India should enact comprehensive legislation specifically addressing Al applications in
environmental governance. This Act should establish principles for Al deployment, procedural
safeguards, oversight mechanisms, and accountability standards while providing flexibility for
technological evolution.Specific legislation governing environmental data collection, sharing,
and use in Al systems is necessary to balance the needs for comprehensive monitoring with
privacy protection and community rights. This framework should build upon the Digital

Personal Data Protection Act while addressing unique environmental context requirements.The
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Ministry of Environment, Forest and Climate Change should establish a dedicated division
with technical expertise in Al applications, policy development, and oversight. This division
would coordinate Al initiatives across environmental agencies and provide technical guidance

for system procurement and deployment

An independent review board comprising technical experts, legal scholars, environmental
advocates, and community representatives should be established to oversee high-risk Al
applications, investigate bias complaints, and develop technical standards for environmental
Al systems.Al systems used in environmental governance should meet minimum transparency
standards, including public disclosure of system capabilities, limitations, data sources, and
decision-making processes. High-risk systems should provide comprehensible explanations for
their outputs. Comprehensive training programs for government officials, legal professionals,
and civil society organizations are essential for effective governance of Al systems. These
programs should cover technical literacy, legal implications, and ethical considerations

relevant to environmental Al applications.

Formal coordination mechanisms between environmental agencies, data protection authorities,
and Al oversight bodies should be established to ensure coherent and consistent approaches to

Al governance across different regulatory domains

10. Conclusion

The challenge of balancing risk and innovation in Al applications for environmental protection
represents a critical test of India's ability to govern emerging technologies effectively. The
analysis presented in this paper demonstrates that while significant challenges exist, there are
viable pathways toward achieving an optimal balance that promotes beneficial Al applications

while mitigating environmental risks.

The proposed risk-based regulatory framework offers a practical approach that can adapt to
technological change while maintaining environmental protection objectives. The framework's
emphasis on proportionate regulation, stakeholder engagement, and international coordination
provides a foundation for effective governance that supports both innovation and
environmental sustainability. Digital divides in access to technology and technical literacy can

exclude marginalized communities from Al-enabled governance processes.
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Success in implementing this framework will require sustained political commitment, adequate
resource allocation, and continued adaptation to technological and environmental changes. The
framework must be viewed as a living system that evolves with technology and experience,
rather than a static set of rules and regulations. The stakes of getting this balance right are
enormous. Effective governance of Al in environmental protection could help India address its
most pressing environmental challenges while maintaining its position as a global technology
leader. Failure to achieve this balance could result in either missed opportunities for

environmental improvement or inadequate protection against Al-related environmental risks.

As India continues to develop its Al governance framework, the environmental dimension must
be given appropriate attention and priority. The recommendations presented in this paper
provide a roadmap for achieving this objective, but their implementation will require

coordinated efforts across government, industry, civil society, and the international community.

The future of Al in environmental protection in India depends on the choices made today. By
adopting a balanced, adaptive, and inclusive approach to governance, India can harness the
transformative potential of Al for environmental protection while safeguarding against its risks.
This balance is not only possible but essential for India's sustainable development and

environmental security.

The journey toward effective Al environmental governance is complex and challenging, but it
is also an opportunity to demonstrate leadership in addressing one of the most important
challenges of our time. India's approach to this challenge will not only shape its own
environmental future but also contribute to global efforts to govern Al responsibly and

sustainably.
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