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Abstract

The mining industry in Tamil Nadu plays a significant role in the state's economic
development, providing raw materials essential for various sectors. However, mining activities
also pose substantial environmental, social, and economic challenges that must be addressed
to align with Sustainable Development Goals (SDGs). This study explores the effective
management strategies for integrating SDGs within the mining sector of Tamil Nadu, focusing
on balancing economic growth with environmental sustainability and social equity. Key
challenges include land degradation, water pollution, biodiversity loss, and community
displacement. The research emphasises the adoption of sustainable mining practices such as
responsible resource extraction, waste management, pollution control, and community
engagement. It also highlights the role of government policies, corporate social responsibility
(CSR), and technological innovations in promoting sustainable mining.

The study advocates for a multi-stakeholder approach involving government agencies,
mining companies, local communities, and environmental organisations to ensure the mining
industry contributes positively to SDGs such as clean water and sanitation (SDG 6),
affordable and clean energy (SDG 7), decent work and economic growth (SDG §8), industry
innovation and infrastructure (SDG 9), sustainable cities and communities (SDG 11),
responsible consumption and production (SDG 12), climate action (SDG 13), and life on land
(SDG 15). The findings suggest that effective management of these goals requires robust
regulatory frameworks, transparent monitoring systems, capacity building, and inclusive
development policies tailored to the unique socio-economic and ecological context of Tamil
Nadu. A few categorised conclusions are also provided at the end of the research paper, for
future needs.

Keywords: Sustainable Development Goals (SDGs), Mining Industry, Tamil Nadu,
Environmental Sustainability, Social Equity, Responsible Mining Practices, Corporate Social
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Responsibility (CSR), Government Policy, Community Engagement, Pollution Control,
Biodiversity Conservation, Economic Growth, Multi-stakeholder Approach

1)Introduction:

The mining industry has long been recognised as a critical driver of industrialisation,
infrastructure development and economic growth. By supplying essential raw materials to
construction, manufacturing, energy and allied sectors, mining contributes significantly to
regional and national development. In resource-dependent economies, the sector often plays a
strategic role in employment generation, revenue creation and the expansion of industrial
capacity. However, the developmental benefits of mining are frequently accompanied by
substantial environmental degradation, social disruption, and governance challenges. These
include land disturbance, deforestation, water pollution, air pollution, biodiversity loss,
occupational hazards, and displacement of local communities.

In the context of sustainable development, the mining industry must be evaluated not
only in terms of its economic output but also in relation to its long-term ecological and social
consequences. The United Nations Sustainable Development Goals (SDGs) provide a
comprehensive framework for assessing and guiding development across economic, social, and
environmental dimensions. Mining has direct and indirect implications for several SDGs,
particularly those related to clean water and sanitation, decent work and economic growth,
industry innovation and infrastructure, sustainable cities and communities, responsible
consumption and production, climate action, and life on land. Consequently, the challenge is
not whether mining should exist, but how it can be governed and managed in a manner that
aligns with sustainable development principles.

Tamil Nadu presents a particularly important case for examining this issue. Tamil Nadu
being an industrialised and economically dynamic states of India, depends on mineral resources
for construction, manufacturing and infrastructure development. At the same time, the mining
activities of the state have raised concerns regarding environmental stress, land use conflicts,
water scarcity and the well-being of communities living in mining-affected areas. The state
therefore offers a relevant and context-specific setting for analysing how SDGs can be
integrated into mining governance. Understanding this relationship is especially important in a
state where development pressures are high and ecological vulnerabilities are increasingly
visible.

Although there is growing literature on sustainable mining and SDG implementation,
much of it remains broad in scope and does not sufficiently address the regional realities of
Indian states such as Tamil Nadu. Existing discussions often emphasise general principles of
responsible mining, but fewer studies examine how these principles can be operationalised
through policy, regulation, corporate responsibility and community participation in a specific
local context. This creates a need for a more focused analysis that connects global sustainability
goals with state-level governance and sectoral practice. Hence, there is a need to understand
how mining can contribute to development without undermining environmental integrity or
social equity.

This study seeks to address that gap by examining the effective management of SDGs
in the mining industry of Tamil Nadu. It explores the environmental, social, and institutional
challenges associated with mining and evaluates the strategies required to improve
sustainability outcomes. The paper focuses on the role of regulatory frameworks, corporate
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social responsibility, technological innovation and stakeholder engagement in promoting
responsible mining practices. It also considers how a multi-stakeholder approach involving
government agencies, mining companies, local communities, and civil society organisations
can support more inclusive and accountable governance.

The central argument of this paper is that sustainable mining in Tamil Nadu requires
more than compliance with environmental regulations. It demands an integrated governance
approach that aligns mining operations with broader development objectives, strengthens
institutional accountability, and ensures that affected communities are meaningfully included
in decision-making processes. Such an approach is essential if the mining sector is to contribute
positively to economic development while also supporting environmental protection and social
justice. Accordingly, this paper aims to analyse the key sustainability challenges associated
with mining in Tamil Nadu, identify the SDGs most directly affected by mining activities, and
propose governance strategies for improving alignment between mining practices and
sustainable development objectives. By doing so, the study contributes to the growing
discourse on sustainable resource management and offers policy-relevant insights for decision-
makers, industry stakeholders, and researchers concerned with the future of mining in India.

Drawing from a history marred by unregulated extraction and significant environmental
degradation, Tamil Nadu is transitioning its mining sector toward a sustainable model aligned
with the United Nations Sustainable Development Goals (SDGs). Tamil Nadu’s strategic pivot,
leveraging technological innovations, robust policy frameworks, and enhanced stakeholder
engagement to reconcile economic imperatives with ecological preservation and social equity.
Tamil Nadu, a state abundant in key minerals like lignite, granite, and beach sands, is moving
beyond reactive remediation to proactive, integrated management. By focusing on critical areas
such as water resource stewardship, community benefit sharing, and mitigating climate change
impacts, the state is forging a path to redefine mining as a catalyst for sustainable development
rather than a driver of ecological imbalance. The comprehensive shift in Tamil Nadu reflects a
broader global movement toward responsible mineral sourcing, driven by technological
advancements and heightened societal expectations for corporate and governmental
accountability.

Effective management of SDGs (Refer Fig 1 & 2) in the mining sector of Tamil Nadu
requires a multi-pronged approach, including a robust institutional framework. The State
Planning Commission is ably supported by a high-powered committee and thematic working
groups to oversee implementation. Robust strategies relating to adoption of circular economy
principles. "Zero waste" mining and resource optimisation, enhancing environmental
protection with strategic land-use policies, and ensuring community engagement through
benefit-sharing and socio-economic development programs. Impetus to innovation and
collaboration with industry and researchers, and maintaining transparent reporting on social
and environmental impacts are crucial for long-term success and alignment with the UN
SDGs. Mining industry in Tamil Nadu requires integrating environmental, social, and
economic strategies within the broader policy goals and local frameworks, with specific
attention to community engagement, ecological restoration and ethical governance. Key
strategies involve implementing sound mine closure plans (Refer Fig 3 & 4), promoting
circular economy principles, and fostering transparent, accountable partnerships among
government, industry and local communities to ensure responsible resource extraction and
long-term sustainable development.
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1.1 Contextualising Mining Sector of Tamil Nadu within Global and National
Sustainability Agendas

The mining sector of Tamil Nadu operates within a complex nexus of global
sustainability imperatives and national development priorities. The strategic alignment with the
SDGs reflects the broader commitment of India to sustainable industrialisation and
environmental stewardship under the National Mineral Policy and the SDG India Index for the
state. This contextualisation underscores the role of Tamil Nadu, not only as a regional mineral
hub but also as a critical contributor to sustainable development trajectory for India in the future
too, thereby elevating the significance of its mining reforms on a larger scale.

1.2 The Vitality and Socio-Economic Importance of Challenges for Mining in Tamil Nadu

Mining in Tamil Nadu is a vital economic activity that supports livelihoods, industrial
growth, and infrastructure development. However, the socio-economic footprint of mining
industry is double-edged, with mining-affected communities often facing displacement, health
hazards and loss of traditional livelihoods. The introduction can elaborate on these socio-
economic challenges, emphasising the imperative for mining governance that prioritises social
equity, inclusive growth and community empowerment alongside environmental sustainability.

1.3 Emphasising the Role of Innovation and Technology as Enablers of Sustainable
Mining

While the introduction mentions technological innovations, a more detailed discussion
on how cutting-edge technologies, such as remote sensing, GIS-based monitoring, automation,
and green mining technologies, are transforming mining operations would add depth. These
technologies enable real-time environmental monitoring, efficient resource utilisation and
reduced ecological footprints. Thus, positioning Tamil Nadu as a pioneer in adopting Industry
4.0 principles for now and Industry 5.0 in the immediate future, within the mining sector.

1.4 Expanding on Institutional and Multi-Stakeholder Governance Mechanisms

The existing introduction references the State Planning Commission and thematic
working groups. This can be expanded to describe the multi-layered governance architecture
involving local governments, regulatory bodies, civil society, academia and industry
associations. Such a collaborative governance model is essential for ensuring transparency,
accountability and adaptive management, which are critical for the dynamic challenges posed
by mining activities and their outcomes.

1.5 Integrating Climate Change and Biodiversity Conservation as Core Pillars

Given the increasing urgency of climate justice, the introduction can explicitly integrate
climate change mitigation and biodiversity conservation as core pillars of sustainable mining.
Strategies for reducing greenhouse gas emissions, enhancing carbon sequestration through land
reclamation and protecting endemic species and fragile ecosystems are impacted by mining.
This integration aligns Tamil Nadu within and between the mining sector with robust policies.
SDG 13 (Climate Action) and SDG 15 (Life on Land), reinforcing the commitment to
ecological resilience.
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1.6 Articulating the Vision for Mining as a Driver of Circular Economy and Sustainable

Development

Finally, the introduction can articulate a forward-looking vision where mining
transcends its traditional extractive role to become a driver of circular economy principles,
maximising resource efficiency, minimising waste and promoting recycling and reuse. This
vision positions the mining sector of TN as a model for sustainable industrial ecosystems that
contribute holistically to economic prosperity, social wellbeing and environmental integrity.

2) Review of Literature:

The literature review is given below in Table 1 with reference to Mining Industries:

Table 1 shows the literature review of the mining industries relating to SDGs in TN

SI | Author(s) & | Study Focus Key Findings Relevance to Tamil
NR | Year Nadu Mining SDGs
Management
Hilson & | Mining and | Emphasised the need for | Highlights the
Murck Sustainable integrating environmental | importance of
(2000) Development and social concerns into | environmental and social
1 mining  operations  to | integration in  Tamil
achieve sustainability. Nadu's mining sector.
Azadietal. | Circular Discussed circular | Supports Tamil Nadu's
(2017) Economy in | economy principles and | adoption of circular
2 Mining their application in mining | economy and zero-waste
to reduce waste and | mining strategies.
improve resource efficiency
Bebbington | Mining and | Explored the role of | Explored the role of
etal. (2008) | Community community participation in | community participation
3 Engagement mining projects for social | in mining projects for
equity and conflict | social equity and conflict
reduction. reduction.
Hilson Mine  Closure | Provided frameworks for | Relevant for  Tamil
4 (2012) and effective mine closure and | Nadu's focus on sound
Rehabilitation ecological restoration. mine closure plans and
ecological restoration.
Kemp & | Governance in | Analysed governance | Aligns with Tamil Nadu's
5 Owen (2013) | Mining models promoting | emphasis on ethical
transparency and | governance and
accountability in mining. transparent reporting.
World Bank | Mining  Sector | Recommended policy | Supports the role of
6 Report Policy frameworks for sustainable | government policy and
(2019) mining development. institutional frameworks
in Tamil Nadu.
Kumar et al. | Technological Highlighted technological | Reinforces Tamil Nadu's
7 (2020) Innovations  in | advancements improving | use of technology for
Mining environmental management | sustainable mining.
in mining.
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Singh & | Climate Change | Examined mining's impact | Relevant  for = Tamil
Sharma and Mining on climate change and | Nadu's focus on
(2021) mitigation strategies. mitigating climate

change impacts.

PARTNERSHIPS

FORTHE GOALS  NO POVERTY
PEACE, JUSTICE AND

STRONG INSTITUTIONS

ZERO HUNGER

GOOD HEALTH

LIFE ON LAND AND WELL-BEING

LIFE BELOW WATER QUALITY EDUCATION

CLIMATE ACTION GENDER EQUALITY
RESPONSIBLE CLEAN WATER
CONSUMPTION AND SANITATION
AND PRODUCTION /
\ R
v
SUSTAINABLE CITIES AFFORDABLE AND
AND COMMUNITIES CLEAN ENERGY
REDUCED | DECENT WORK
INEQUALITIES INDUSTRY, AND ECONOMIC
INNOVATION AND GROWTH

INFRASTRUCTURE

Source: Adapted from CCSI, SDSN, UNDP and WEF 2016.

Figure 1 showing 17 SDGs for Industries*
*Source:  https://www.undp.org/sites/g/files/zskgke326/files/publications/UNDP-MMFSD-
HighResolution.pdf
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MAIN IMPACTS DURING THE LIFE OF A MINE

MINERAL . _MINE JMINING N | MINE
EXPLORATION DEVELOPMENT OPERATIONS CLOSURE
* Limited, but = Limited impact during * Major environmental = Winding down of
escalating impact studies, assessment, and social impacts, operations lead to
as exploration planning, but future depending on the reduced impacts,
progresses. impacts and mitigation nature and scale but can leave lasting
opportunities are of the deposit and anvironmental
‘locked’ at this stage. mining method. legacies and social
* Major environmental + Demand for jobs, distocation
and social impacts goods and services. » Loss of jobs and fiscal

during mine
construction,

Surge in demand for
jobs,

Resettlement,
displacement,
In-migration.

Figure 2 showing the impacts during the life time of a mine *

* Fiscal revenue flows, revenues

Compa
e IMPACTS ACTIONS
responsibility
Environment Mine reclamation
Health Land rehabilitation
Safety
0
-
Employment Employee retraining 0 =2
Relocation 7)) E
Certification % m
m
Infrastructure Planning and delivery of services
Public services Economic diversification
Economic activity Skills development
Government
responsibility

134 International Institute for Environment and Development (IIED) and World Business Council for Sustainable Development
{WBCSD) 2002.

Figure 3 showing Responsibility of Government and Company in Mine Closure *
*Source:  https://www.undp.org/sites/g/files/zskgke326/files/publications/ UNDP-MMFSD-

HighResolution.pdf
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Table 2 showing Mine Closure throughout the life of a mine *

.. MINE CLOSURE PROCESS THROUGHOUT THE LIFE OF A MINE

MINERAL EXPLORATION

PLAN

* Community
engagement
to discuss land
use options and
expectations

* Preliminary baseline
data

* Preliminary closure
plan

MINE DEVELOPMENT

PLAN

* Mine planning
and design with
environmental and
social considerations

* Mine construction
mindful of future land
uses

* Mine closure plan
submission as part of
EMP

* Negotiation and
payment of financial
assurance

OPERATIONS

TEST, IMPLEMENT

+ Baseline data
and mine closure
performance
indicators

+ Soil characterization
and management
mindful of
reclamation/
rehabilitation

+ Progressive
rehabilitation

+ Detailed mine closure
plan

+ Testing mine closure
options

MINE CLOSURE

IMPLEMENT, CHECK

+ Shutdown and
decommissioning
mindful of
reclamation/
rehabilitation

* Reclamation
* Rehabilitation
+ Site relinquishment

+ Return of financial
assurance

+ Post-closure
monitoring,
maintenance

+ Mine closure
committee
*Source:  https://www.undp.org/sites/g/files/zskgke326/files/publications/UNDP-MMFSD-
HighResolution.pdf
3)Research Objectives:

The objectives of this research paper is:
v To disseminate the strategic advantage of TN State in India with reference to effective
SDGs goal attainment and management.
v' To recommend effective management strategies for improving SDG outcomes.
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Table 3: Showing institutions addressing SDGs, Activities, Outcomes and Gaps in Tamil
Nadu Mining Sector

SI | Nomenclature | Activity SDGs Potential Identified
Nr addressed Outcomes Gaps
Funds collected | SDG 1 As of April 2025, | Ensuring that
from mining | SDG 3, X1038.28 crores | funds are
lessees are used for | SDG 4, have been used in | adequately used
1 | District the welfare of | SDG 6, 3,290 projects. for environmental
Mineral people and areas | SDG10 etc. mitigation,
Foundation affected by mining, transparency,
Trusts (DMFT) | for high priority community
sectors: health, participation, etc.
water, education, Indirect vs direct
infrastructure, etc. areas: As per the
new PMKKKY
guidelines, 70 %
must be in
directly affected
areas.
2 | M-Sand Policy | Promote SDG 6 Helps reduce | Enforcement,
2023 manufactured sand | SDG 12 impacts of river | quality control,
(crushed sand) | SDG 15, etc. | sand mining, opt | ensuring  small
instead of river for alternate | operators adhere
sand, reduce materials, and | to norms,
damage to rivers, better regulation | environmental
rationalise  usage, of quarrying. impact of
Zero waste quarrying M-sand
quarrying, etc. itself,  transport
and  associated
emissions, etc.
3 |Land E.g. “Mapping SDG Offers pathways | Scaling up,
Restoration /| Mines in TN: |13, 15, 7 |to convert | funding,
Mine Closure | Assessing  Their | (solar usage), | abandoned mines | monitoring,
Studies Restoration 6 into useful, | community
Potential” (Salem, | (water multifunctional involvement,
Ariyalur, etc.) | bodies) etc. landscapes, with | overlapping land
studies show many potential for | tenure issues, and
limestone and water catchment | ecological
magnesite  mines areas. feasibility in all
are  easier  to cases are not
restore;  propose equal.
use of  former
mines for
biodiversity, water
bodies,
agroforestry, and
solar.
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4 | Neyveli Lignite | Water  treatment | SDG 6, 11, | Demonstrates that | Costs,

Township and land | 15, etc. even in heavier | technological
reclamation in and mining  sectors, | capacity, and
around mines; reclamation and | scaling to many
reuse of mine reuse are | smaller  mines,
water, managing possible, as it | which may not
water supply, etc. shows social | have  organised

benefits. corporate
backing.
5 | Regulatory /| The state | SDG 16 Helps check | Enforcement

Legal Actions | government  has | (justice, uncontrolled, remains a
passed laws, | institutions), | illegal  mining; | challenge,
including SDG 12, preserves overlapping
monitoring of | SDG 15 etc. | biodiversity jurisdictions
illegal mining, a heritage sites. (state/union),
resolution to block political pressure,
mining in sensitive litigation  cost,
green zones; focus sometimes
on preventing procedural
smuggling and delays, etc.
ensuring  mining
revenue goes to
public benefit.

Source: https://tamilnadudmf.tn.gov.in/

4) Strengthening Governance and Policy Frameworks

Governance and policy frameworks go hand-in-hand to meet the social goals in mining.

4.1 State-Level Coordination:

Utilise the State Level High Power Committee and Thematic Working Groups
established by the Government of Tamil Nadu to oversee SDG implementation, bringing
together relevant departments and ensuring cross-sectoral collaboration.

4.2 Integration with Land Use Policy:

Implement a land-use policy that prioritises the protection of vulnerable ecosystems
by identifying and preserving critical habitats, wetlands, and coastal areas.

4.3 Environmental and Social Sensitivity:

Incorporate environmental and social considerations into all decisions regarding
mining leases, ensuring proper impact assessment and mitigation.

5) Promoting Technological Innovation and Data-Driven Management

Technological innovation and data-driven management are unborn twins in the mining

sector.
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5.1 Adoption of Advanced Technologies:

Leverage technologies such as the Internet of Things (IoT), Artificial Intelligence
(AI) and Machine Learning (ML) for real-time monitoring, predictive maintenance and data-
driven decision-making in mining operations.

5.2 Data and Evidence-Based Practices:

Collect comprehensive data at the state level to identify challenges, track progress and
facilitate informed decision-making for SDG achievement.

5.3 Zero Waste Policy:

Adopt a "zero waste" policy within mining operations and promote the recycling of
materials to reduce waste and optimise resource utilisation.

5.4 Resource Optimisation:

Focus on optimising the use of key resources like electricity, water, and fuel in mining
processes to enhance efficiency and reduce environmental impact.

6) Enhancing Community Engagement and Benefit Sharing

The social benefits sharing strategy through the community engagement route is vital
for mining.

6.1 Community-Centric Approach:

Actively engage local communities in decision-making processes related to mining,
ensuring their voices are heard and their needs are addressed.

6.2 Benefit Sharing and Social Development:

Implement mechanisms for benefit sharing and contribution to socio-economic
development in mining-affected communities, such as corporate social responsibility (CSR)
initiatives and participation in community trusts.

6.3 Stakeholder Participation:

Ensure active participation of local communities, women, and other stakeholders in
all stages of mining, from initial development through post-closure rehabilitation.

6.4 Ensuring Responsible Mine Lifecycle Management

The concentration of various stages of the life cycle and its management is paramount
for mining, as follows:
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6.4.1 Strategic Mine Planning:

Conduct periodic strategic assessments of key mining regions and develop and
implement comprehensive plans for mine closure and post-closure activities.

6.4.2 ESG Principles:

Integrate Environmental, Social, and Governance (ESG) principles into mining
operations to ensure responsible environmental stewardship, social responsibility, and ethical
governance.

7) Strengthening Partnerships and Accountability

The strongholds, by partnering with the community for accountability, are important
for the mining sector.

7.1 Multi-Stakeholder Partnerships:

Foster strong partnerships between governments, mining companies, civil society,
and local communities to promote transparency, accountability, and shared responsibility in
sustainable mining.

7.2 Transparent Reporting:

Implement systems for credible and transparent reporting of impacts and progress
related to mining operations and their alignment with the SDGs.

8) Key Research Insights and Findings

v' A case study (2017) looked at illegal sand mining in Tamil Nadu and found that replacing
natural river sand with manufactured sand (M-sand) can help reduce ecological damage.
(Europub)

v Studies of tailings management globally highlight the need to reduce water content, reuse
water, ensure stability of tailings dams, plan for post-closure land use, and reduce risks to
nearby communities. (MDPI)

v' Writing on “Responsible & Sustainable Mining vis-a-vis SDGs” (India CSR) argues that
mining companies need to develop a “Sustainable Development Framework” (SDF)
specifically suited to the local context, integrating environmental, social, and governance
dimensions. (India CSR)

9) SDGs Relevant to Mining & Status of Tamil Nadu:

The mining industry impacts many Sustainable Development Goals. Some of the most
relevant SDGs are:
v" SDG 6: Clean water & sanitation - mining threatens water bodies via pollution, siltation,
etc.
v" SDG 8: Decent work & economic growth - mining provides jobs, but often low-safety,
informal, or exploitative.
v SDG9: Industry, Innovation and Infrastructure - mining is industrial, needs
infrastructure, tech innovation.

160


https://europub.co.uk/articles/case-study-on-illegal-sand-mining-in-tamil-nadu-alternate-solution-by-replacing-natural-sand-by-m-sand-A-254570?utm_source=chatgpt.com
https://www.mdpi.com/2673-4605/5/1/82?utm_source=chatgpt.com
https://indiacsr.in/responsible-sustainable-mining-vis-a-vis-sdgs/?utm_source=chatgpt.com

Journal of Development Economics and Management Research Studies (JDMS), A Peer-Reviewed
Open Access International Journal, ISSN 2582 5119 (Online), 13(29), 149-167, July-September, 2026

v" SDG 12: Responsible consumption & production - resource extraction, waste, tailings,
etc.

v" SDG 13 & 15: Climate action; Life on land -ecosystem degradation, land use change,
biodiversity loss.

v SDG 1, 2, 3, 4, 5 also connect via social impacts: poverty, health, education, gender, etc.

Tamil Nadu is performing relatively well in many SDGs, being called a “front-runner”
in 13 goals in the SDG India Index 2023-24. (The Hindu). The State has also built
administrative mechanisms: a High Power Committee chaired by the Chief Secretary, eight
thematic working groups to monitor SDGs; mapping of state-specific indicators. (TNSDG)

10) Gaps / Challenges in the Tamil Nadu Mining Sector
The gaps/challenges identified in the TN Mining sector are summarised below:

10.1  Illegal Mining & Enforcement Issues
Despite laws, illegal quarrying, over-extraction, and mining in prohibited zones (e.g.
near protected / biodiversity sites) continue. (The Times of India)

10.2  Environmental Degradation, Water Pollution, Loss of Biodiversity
Mines often cause siltation of rivers, disturbance to riverbeds, groundwater depletion,
soil erosion, etc.

10.3  Lack of Uniform Standards / Lack of Monitoring
Smaller/quarry operators may not follow best practices; tailings may not be properly
managed; environmental impact assessments (EIAs) may be perfunctory. Also
variations in capacity of local authorities to monitor.

10.4  Social Impacts / Community Participation
Communities around mining areas often suffer health impacts, loss of livelihoods
(esp. agriculture), dust, noise. Benefit sharing is uneven. Sometimes people are not
adequately involved in decisions. Also gender and equity issues.

10.5  Post-Mining Land Use / Closure Planning
Many mines are abandoned or inactive but not properly closed or restored. Risks of
mine pits accumulating water, accidents, etc. Few systematic reuse plans.

10.6  Financial & Technical Constraints
Restoration, pollution control, monitoring require funds, technical expertise. Some
mining operators (especially small ones) may lack both; government oversight may
be under-resourced.

10.7  Policy Coherence and Overlapping Jurisdictions
State vs Centre rules; environmental clearances; mining leases; biodiversity heritage
sites; land rights; sometimes conflicts between economic development goals vs
environmental/social ones.

11) Recommended strategies for effective management and improving SDG Outcomes

Here are strategies and policy/practice recommendations, combining evidence and
what TN has already begun, to improve the management of SDGs in mining:

11.1 Strengthen Monitoring, Transparency & Accountability

v' Use technology: GIS / remote sensing for monitoring illegal mining / encroachments;
satellite imagery to map active mines, tailings, water bodies etc.
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v
v

11.2

11.3

ASRNENEN

11.5

11.6

11.7

Public disclosure of mining leases, environmental clearances, violations.
Strengthen local enforcement bodies; capacity building at district level.

Integrate SDGs in Mining Licensing and Approval Processes

Require SDG impact assessment (or sustainability impact) as part of EIA /
Environmental Management Plan, not only environmental but social, economic and
gender dimensions.

Incorporate indicators tied to SDGs (water use, biodiversity, restoration after closure
etc.) as conditions for license renewal.

Effective Use of DMF / PMKKKY Funds

Ensure that substantial portions of DMFT / PMKKKY funds are channeled to
environmental mitigation, rehabilitation, community well-being in directly affected
areas.

Enhance community participation in deciding priorities for fund use.

Regular audits, impact evaluation to see how projects are contributing to SDGs.

Encourage / Require Best Practices in Mining Operations

Tailings management: low water tailings, safe dams, dewatering, reuse of water.
Pollution control: dust, noise, effluent management.

Land reclamation and mine closure planning from the start, not only at the end.
Adoption of green technologies; energy efficiency; renewable energy use in mining
operations.

Promote Alternatives and Reduction of Harmful Practices

Expand use of M-sand and limit river sand/beach sand extraction. Enforce policies
like the TN M-Sand policy.

Ban or limit mining in sensitive ecological zones (e.g. near biodiversity heritage
sites).

Introduce a per-tonne mineral land tax or royalty that reflects environmental cost.
(Some steps already underway, but need clarity and enforcement.)

Restoration & Post-Mining Rehabilitation

Systematic mapping of abandoned / inactive mines to assess restoration potential.
Encourage multifunctional land uses (water bodies, solar farms, agroforestry,
recreation) as part of restoration.

Provide incentives (financial, regulatory) for restoration (e.g., bonds during licensing
that must be released only after restoration).

Community Engagement and Equity
Ensure local community input, consent, especially those displaced or adversely

impacted.
Address health, education, and gender issues in mining regions.
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4 Skills development, alternative livelihood initiatives (especially where mining
declines).

11.8 Policy Coordination & Institutional Strengthening

v Ensure coherence between state laws, central laws, environmental regulations, and
land laws.

v Inter-departmental coordination: mining, environment, water resources, revenue,
forests, etc.

v Strengthen institutions with clear mandates, resources, and capabilities.

11.9 Data, Research & Continuous Learning

v More research studies (academic + government) to measure and monitor: water
pollution, biodiversity loss, socio-economic effects.

v Use case studies (like Neyveli, mine restoration in Salem/Ariyalur) as learning
models.

v Performance metrics tied to SDGs, used for evaluation and feedback.

12) Suggestions

This section provides a few practically implementable suggestions for state
management.

12.1 Possible Framework / Benchmarks:
To operationalise the above, a framework shall include:
v' Baseline assessment: mapping of all mines (active, inactive, abandoned);
environmental baseline (water, ecology, social).
12.2 SDG-linked indicators: e.g., % of mines with closure plans; % of mining companies using
water recycling; % of DMF funds used for environmental restoration; number of violations

per period; level of community satisfaction etc.

12.3 Regulation of economic instruments: Bonds, taxes, incentives (for green tech,
restoration).

12.4 Institutional oversight: An independent monitoring body or strengthened state
department with public oversight.

12.5 Stakeholder participation: Formal inclusion of community representatives, civil
society in planning, decision-making.

163



Journal of Development Economics and Management Research Studies (JDMS), A Peer-Reviewed
Open Access International Journal, ISSN 2582 5119 (Online), 13(29), 149-167, July-September, 2026

13) Directions for future Research:

Table 4: Summarises the future research directions with expected outcomes

SI. | Research Area | Description Expected Outcome *
No
Advanced Investigate emerging green | Enhance environmental protection
1 Sustainable technologies, automation, and digital | and operational efficiency in
Mining tools to minimise environmental | mining.
Technologies impact and improve efficiency.
Community Develop innovative frameworks for | Improve social equity, reduce
2 | Engagement deeper, inclusive community | conflicts, and foster local
Models participation and benefit-sharing | development.
mechanisms.
Circular Study practical applications and | Promote resource efficiency,
3 | Economy barriers to circular economy | waste reduction, and economic
Implementation | principles in mining sector of Tamil | sustainability.
Nadu.
Climate Change | Research adaptive mining practices | Align mining operations
4 | Adaptation to mitigate climate risks and reduce | with SDG 13 (Climate Action)
Strategies greenhouse gas emissions. and resilience goals.
Policy and | Analyse the impact of existing | [dentify gaps and recommend
5 | Governance policies, institutional frameworks, | policy reforms for better SDG
Effectiveness and governance models on SDG | alignment.
outcomes.
Mine  Closure | Explore best practices and innovative | Ensure long-term environmental
6 |and Ecological | approaches for mine closure, land | sustainability and community
Restoration rehabilitation, and  biodiversity | wellbeing.
restoration.
Socio-Economic | Conduct comprehensive assessments | Inform targeted interventions to
7 | Impact of mining’s socio-economic effects | maximise positive social
Assessment on local communities, including | outcomes.
health and livelihoods.
Data Develop robust, real-time monitoring | Improve regulatory compliance
8 | Transparency systems using GIS, remote sensing, | and stakeholder trust.
and Monitoring | and blockchain for transparency and
accountability.
Integration  of | Study how mining supply chains can | Support sustainable production
9 | SDGs in Mining | be aligned with SDGs, focusing on | and consumption (SDG 12).
Supply Chains ethical sourcing and responsible
consumption.

*Author’s own

14) Conclusion:

Tamil Nadu has the foundational policy framework and technological tools to advance
sustainable mining. The decisive factor for future success will be the capacity of the state to
move beyond policy formulation to robust, transparent, and enforceable implementation,
thereby ensuring that economic progress does not come at the expense of its environment and
communities. In summary, the managerial conclusion is that achieving SDG-aligned mining
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demands a transition from traditional, siloed resource management to a holistic, integrated, and
stakeholder-centric approach.

The path forward is not simply about doing less harm, but about using mining as a
strategic lever for broader sustainable development, supported by robust policy, transparent
enforcement, and innovative practices. In essence, Tamil Nadu has laid the groundwork for
sustainable mining, but the ultimate success depends on steadfast managerial commitment to
enforcement, collaboration, and a long-term vision of shared value. a value-added approach to
sustainable mining in Tamil Nadu moves beyond addressing past harms and establishes a
visionary roadmap for the future which are enlisted in 14.1, 14.2 & 14.3 respectively, as below:

14.1) Conclusion for Policymakers:

The sustainable development of Tamil Nadu’s mining sector hinges on the dynamic and
continued leadership in crafting and enforcing robust policies that integrate environmental
protection, social equity, and economic growth. This research highlights the critical need for
strengthening institutional frameworks, promoting circular economy principles, and ensuring
transparent governance mechanisms. By prioritising engagement of various related
communities and climate resilience within mining regulations, Tamil Nadu can set a national
benchmark for responsible resource management. The firm commitment to fostering
innovation, multi-stakeholder collaboration, and rigorous monitoring will be pivotal in aligning
mining activities with the Sustainable Development Goals (SDGs), ultimately securing long-
term prosperity and ecological balance for the state

14.2) Conclusion for Industry Stakeholders:

For industry leaders and mining operators in Tamil Nadu, embracing sustainable mining
practices is not only a regulatory obligation but a strategic opportunity to enhance operational
efficiency, social license to operate, and market competitiveness. This study underscores the
importance of adopting advanced technologies, circular economy models, and transparent
reporting to minimise through assessment of environmental impacts and foster community
trust. By actively participating in benefit-sharing and ecological restoration initiatives, the
mining sector can transform its role from a traditional extractive industry to a catalyst for
sustainable development. Engaging proactively, towards ethical governance and innovation
will be essential to meet evolving societal expectations and contribute meaningfully to Tamil
Nadu’s SDG commitments.

14.3) Conclusion for Academics:

This comprehensive analysis of Tamil Nadu’s mining sector within the framework
of Sustainable Development Goals offers a rich foundation for further scholarly inquiry. The
integration of environmental, social and economic dimensions in mining management presents
complex challenges and opportunities that warrant multidisciplinary research. Future studies
should focus on advancing sustainable mining technologies, refining community engagement
methodologies and evaluating policy effectiveness in diverse socio-ecological contexts. The
evolving landscape of mining governance in Tamil Nadu provides a valuable case study for
exploring the dynamics of sustainable development in resource-dependent regions. Academics
are encouraged to contribute empirical evidence and theoretical insights that can inform policy
and practice, thereby advancing the global discourse on responsible mining and sustainable
development.
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