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POLITY

WhatsApp Privacy Policy Case

o Syllabus Mapping:
GS Paper II - Polity & Governance (Fundamental Rights, Judiciary, Regulatory Bodies)
GS Paper III - Indian Economy (Competition Law, Digital Economy, Data Governance)

GS Paper III - Science & Technology (Cyber Security, Data Protection)

Introduction

The Supreme Court of India, while hearing appeals filed by Meta Platforms and WhatsApp, examined the legality and fairness of WhatsApp’s 2021
privacy policy. The case arises from the decision of the Competition Commission of India (CCI), upheld by the National Company Law Appellate Tribunal
(NCLAT), imposing a penalty of X213.14 crore on WhatsApp for abuse of dominant position. The matter lies at the intersection of privacy rights,
competition law, and digital market regulation.

Background of the Case

The appeals were filed by:

1. Meta Platforms
2. WhatsApp

against the penalty imposed by the Competition Commission of India (CCI), which was subsequently upheld by the National Company Law
Appellate Tribunal (NCLAT).

The Supreme Court’s observations signal heightened judicial scrutiny of digital platform conduct in India.

What Was WhatsApp’s 2021 Privacy Policy?

The 2021 policy allowed WhatsApp to:

1. Share user data with Facebook (now Meta) and its group companies.
2. Use such data for commercial advertising and marketing purposes.

“Take-it-or-Leave-it” Model
Users were given only two choices:

1. Accept expanded data sharing.
2. Delete their WhatsApp accounts.

This framework raised concerns about informed consent and coercive contractual practices.

Key Concerns Highlighted

I. Commercial Exploitation of Personal Data

The Court noted that:

1. User data could be analysed to study behavioural patterns.

2. Insights could be leveraged to strengthen Meta’s position in digital advertising markets, including platforms like YouTube or email-based

marketing ecosystems.

This raised questions about data monetisation without adequate safeguards.

II. Abuse of Dominant Position

The CCI concluded that WhatsApp:
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1. Held a dominant position in the instant messaging market.
2. Imposed unfair conditions through its mandatory data-sharing framework.

Under the Competition Act, abuse of dominance includes imposing discriminatory or unfair terms.

Digital markets exhibit characteristics such as:

1. Network effects
2. High entry barriers
3. Data concentration

These factors amplify market power concerns.
I11. Erosion of Privacy
The policy expanded internal data sharing within Meta group companies for advertising and business purposes.

This raised questions regarding:

1. Purpose limitation
2. Data minimisation
3. User autonomy

IV. Lack of Clarity and Transparency

The Supreme Court observed that the privacy policy language was:

1. Complex
2. Vague
3. Difficult for ordinary citizens to comprehend

This undermines meaningful consent, particularly among vulnerable and digitally less literate populations.

Legal and Constitutional Dimensions

1. Right to Privacy

The landmark Justice K.S. Puttaswamy v. Union of India judgment recognised privacy as a fundamental right under Article 21.
The judgment laid down principles such as:

Legality

Necessity

Proportionality
Procedural safeguards

BN

The WhatsApp case tests how these principles apply to private corporations in digital markets.
2. Digital Personal Data Protection Act, 2023
The Digital Personal Data Protection Act, 2023 provides a statutory framework for processing digital personal data.

[t aims to balance:

1. Individuals’ right to protect personal data
2. Lawful processing for legitimate purposes
However, the Supreme Court observed that the Act does not address the issue of “rent sharing” — i.e., whether users should receive value for the

commercial exploitation of their data.
3. Justice B.N. Srikrishna Committee (2017)

The Justice B.N. Srikrishna Committee recommended:

1. A comprehensive data protection law
2. Strong regulatory oversight
3. Safeguards against data misuse

The present case highlights the continuing relevance of those recommendations.
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Competition Law vs Data Protection: Emerging Debate

Dimension Competition Law Perspective Data Protection Perspective

Focus Market dominance Individual rights
Concern Abuse of market power Consent & privacy
Regulator CCI Data Protection Board

The case underscores the need for regulatory coordination between competition authorities and data protection regulators.

Broader Implications

1. Digital Market Regulation

The case signals stricter oversight of Big Tech firms operating in India’s digital economy.
2. Consumer Protection

It strengthens the principle that consent must be:

1. Free
2. Informed
3. Specific

3. Economic Governance

Data is increasingly described as the “new oil.”
However, unlike oil, data relates to personal autonomy and dignity.

»

Scholars such as Shoshana Zuboff describe this phenomenon as “surveillance capitalism.’

Way Forward

Strengthen clarity and accessibility in privacy policies.

Enhance coordination between CCI and data protection authorities.
Develop frameworks for data valuation and potential user benefit-sharing.
Promote digital literacy among citizens.

Ensure proportional regulation without stifling innovation.

SANC O

Conclusion

The Supreme Court’s scrutiny of WhatsApp’s 2021 privacy policy represents a critical moment in India’s evolving digital governance framework.

The case bridges competition law, constitutional privacy rights, and data monetisation ethics. It highlights the need to balance innovation,
market competition, and protection of individual autonomy in the digital age.

As India’s digital economy expands, robust regulatory architecture and judicial oversight will be central to safeguarding both economic fairness and
fundamental rights.

Mains Practice Question:

“The WhatsApp privacy policy case reflects the growing tension between digital market dominance and the right to privacy. Analyse its
implications for competition law and data protection governance in India.”

MPLADS Debate

o Syllabus Mapping:
GS Paper II - Governance (Welfare Schemes, Accountability, Federalism)
GS Paper II - Polity (Separation of Powers, Role of Legislature)

Introduction

The Members of Parliament Local Area Development Scheme (MPLADS) has recently come under scrutiny amid allegations of inefficient utilisation,
diversion of funds, and weak monitoring. While supporters view it as a tool for responsive grassroots development, critics question its compatibility
with constitutional principles and governance efficiency.
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About MPLADS

Nature and Launch

1. Central Sector Scheme
2. Launched in 1993

Administrative Ministry

Implemented under the Ministry of Statistics and Programme Implementation (MoSPI), which issues operational guidelines.

Objectives

The scheme aims to enable Members of Parliament (MPs) to recommend works that create durable community assets, such as:

Drinking water facilities
Sanitation infrastructure
Roads

School buildings

Public utilities

SANC Ol

[t seeks to address locally felt needs through decentralized decision-making.

Operational Framework

Implementing Authority

1. Works are executed by government departments, trusts, or cooperatives.
2. Selected by the Implementing District Authority (IDA).

Financial Allocation

1. Each MP is entitled to X5 crore per annum.

Geographical Scope

1. Lok Sabha MPs: Recommend works within their constituency.

2. Rajya Sabha MPs: Recommend works within their state of election.
3. Nominated MPs: May recommend works anywhere in India.

Special Provisions for SC/ST Welfare
To ensure social justice:

1. At least 15% of funds must be allocated to SC-inhabited areas.
2. At least 7.5% of funds must be allocated to ST-inhabited areas.

If a Lok Sabha constituency has fewer STs, funds may be redirected to SC-dominated areas, and vice versa.

This aligns with constitutional commitments under Articles 15 and 46.

Financial Features

Non-Lapsable Nature

1. Funds not released in a particular year are carried forward.

Exceptions

1. MPs may recommend up to X25 lakh per year outside their region.

2. In case of calamities, up to X1 crore may be recommended for affected districts.

Significance of MPLADS

1. Localised Development: Provides flexibility to address micro-level infrastructure gaps not covered under large schemes.
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2. Democratic Responsiveness: Enhances MPs’ accountability to constituents by enabling direct involvement in development priorities.

3. Asset Creation: Focuses on durable infrastructure rather than recurring expenditure.

Criticisms and Concerns

I. Inefficient Utilisation

1. Delays in fund release and project completion.
2. Reports of diversion and underutilisation.

II. Weak Monitoring

1. Limited transparency mechanisms.
2. Variations in district-level oversight.

I11. Separation of Powers Debate
Critics argue that MPLADS blurs the line between:

1. Legislature (policy-making role)
2. Executive (implementation role)

The Supreme Court in Bhim Singh vs Union of India (2010) upheld the constitutionality of MPLADS but emphasised accountability safeguards.

Governance and Federal Concerns

1. Scheme operates within a central framework but implementation occurs at district level.
2. Raises questions about cooperative federalism and overlapping authority.

Some policy experts suggest that local bodies (Panchayats/Urban Local Bodies) should have greater control instead.

Reform Measures and Oversight

1. Periodic audits by CAG.
2. Digitisation and transparency portals.
3. Strengthened monitoring guidelines by MoSPI.

However, consistent enforcement remains a challenge.

Way Forward

Strengthen real-time digital monitoring.

Enhance social audit mechanisms.

Improve transparency through public dashboards.

Clarify institutional roles to maintain separation of powers.
Align MPLADS with district-level development plans.

SANC S

Conclusion

MPLADS represents an attempt to decentralise development decision-making by empowering elected representatives. While it contributes to grassroots
asset creation, concerns regarding efficiency, accountability, and constitutional propriety persist.

Balancing democratic responsiveness with institutional integrity and fiscal prudence will determine the scheme’s long-term viability.

Mains Practice Question:

“Critically examine the role of the Members of Parliament Local Area Development Scheme (MPLADS) in promoting decentralised
development. Does it strengthen grassroots governance or undermine institutional accountability?”
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16th Finance Commission & Local Bodies

¢ Syllabus Mapping:

GS Paper II - Polity & Governance (Local Government, Finance Commission, Fiscal Federalism)
GS Paper III - Indian Economy (Public Finance, Urbanisation, Fiscal Decentralisation)
Introduction

The 16th Finance Commission (FC) has recommended an allocation of approximately X7.9 lakh crore to rural and urban local bodies for the period FY
2026-27 to FY 2030-31. These recommendations aim to address structural weaknesses in local body financing and deepen fiscal decentralisation in
line with the spirit of the 73rd and 74th Constitutional Amendments.

Constitutional Background

The Finance Commission of India is constituted under Article 280 of the Constitution to recommend the distribution of financial resources between
the Union and the States.

Articles 243H and 243X empower States to authorise Panchayats and Municipalities to levy taxes, while Articles 280(3)(bb) and (c) require the Finance
Commission to recommend measures to augment State Consolidated Funds for local bodies based on State Finance Commission (SFC) recommendations.

Challenges in Local Body Financing

I. Structural Revenue Gaps

1. Low property tax collection due to:
1. Incomplete property records
2. Undervaluation
3. Poor coverage

Property tax, a key urban revenue source, remains underexploited.

II. Overdependence on Grants

1. Panchayats derive over 90% of their revenues from grants.
2. Limited fiscal autonomy weakens accountability and innovation.

I11. Limited Access to Capital Markets

1. Municipal borrowings are less than 0.05% of GDP.
2. Underdeveloped municipal bond markets restrict infrastructure financing.

IV. Institutional Weaknesses

1. Delays in constitution of State Finance Commissions.
2. Weak accounting systems.
3. Data gaps in financial reporting.

These issues undermine effective decentralisation.

Key Recommendations of the 16th Finance Commission

1. Total Grant Allocation
1. X7.9 lakh crore over five years (2026-27 to 2030-31).
This signals strong central support for grassroots governance.
2. Rural-Urban Split
1. 60:40 ratio between:

1. Rural Local Bodies (RLBs)

2. Urban Local Bodies (ULBs)

This reflects ongoing rural needs while acknowledging rapid urbanisation.
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3. Property Tax Reforms

States should establish:

——— el
1. Citizen-friendly GIS-based property tax IT systems. :m D) Sorka i : D

GIS mapping improves transparency, coverage, and

revenue efficiency. e Adverisement Tax |
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sbove 1 akh —
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This supports planned urban expansion and service =_
delivery efficiency. £

5. Constitutional Amendment Proposal

Recommendation to remove the binding requirement under Articles 280(3)(bb) and (c) that the Central FC base its recommendations strictly on SFC
reports.

Rationale:

1. Many SFCs are delayed or ineffective.
2. Flexibility may improve fiscal responsiveness.

6. Best Practice Compilation
The NITI Aayog is recommended to:

1. Study State Finance Commission functioning.
2. Publish a compendium of best practices.

This promotes knowledge sharing across States.

Sources of Local Body Financing

I. Own Tax Revenue

1. Property tax

2. Profession tax

3. Advertisement tax
(Article 243X)

II. Non-Tax Revenue

1. Licensing fees
2. Permit charges
3. User charges

II1. Inter-Governmental Transfers

1. Finance Commission grants
2. State transfers
3. Scheme-specific allocations

IV. Borrowings

1. Municipal Bonds
2. General Obligation Bonds

Innovative financing options:

1. Pooled financing mechanisms
2. Land monetisation
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Broader Implications
1. Strengthening Fiscal Federalism: Enhances vertical and horizontal devolution.
2. Promoting Urban Transformation: Supports India’s rapid urbanisation trajectory.

3. Enhancing Accountability: Improved own-source revenue strengthens local governance responsibility.

Concerns

1. Implementation capacity constraints.

2. Political reluctance to raise property taxes.

3. Need for improved financial management skills.

Without reforms in SFC functioning, systemic gaps may persist.

Way Forward

Timely constitution and empowerment of SFCs.
Strengthening digital governance and accounting systems.
Expanding municipal bond markets.

Enhancing citizen participation in budgeting.

Integrating climate resilience into local financing.

SANC O

Conclusion

The 16th Finance Commission’s recommendations represent a significant push toward fiscal empowerment of local bodies.

By addressing structural revenue weaknesses, incentivising urban integration, and promoting transparency through GIS-based reforms, the Commission
seeks to deepen decentralisation.

Sustained institutional reforms and accountability mechanisms will determine whether this financial devolution translates into effective grassroots
governance.

Mains Practice Question:

“Discuss the significance of the 16th Finance Commission’s recommendations for strengthening fiscal autonomy of local bodies. What reforms
are necessary to ensure effective decentralised governance?”

GOVERNANCE

PACS Reforms

¢ Syllabus Mapping:

GS Paper II - Governance (Cooperative Federalism, Decentralisation, Inclusive Institutions)
GS Paper III - Indian Economy (Agriculture, Rural Development, Inclusive Growth)
Introduction

The Government has proposed transforming Primary Agricultural Credit Societies (PACS) into multipurpose rural institutions and expanding new
PACS/dairy/fisheries cooperatives across all panchayats and villages over the next five years. This marks a shift from a narrow credit-focused approach
to a broader rural development model rooted in cooperative federalism.

About Primary Agricultural Credit Societies (PACS)

PACS are the grassroots units of India’s short-term cooperative credit structure. They function as the last-mile link between rural borrowers and higher
financial institutions such as:

1. Scheduled Commercial Banks
2. NABARD
3. RBI (through the cooperative credit structure)
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Current Status
1. PACS sanctioned: 79,630

2. New PACS registered: 32,802
3. PACS digitised: 61,478

This indicates both scale and ongoing institutional modernisation.
Constitutional and Regulatory Framework

1. Multi-State PACS

1. Governed under Entry 44 of the Union List.
2. Regulated by the Multi-State Co-operative Societies Act, 2002.
3. Administered by the Central Registrar of Cooperative Societies (CRCS).

2. Single-State PACS

1. Governed under Entry 32 of the State List.
2. Regulated by respective State Cooperative Societies Acts.
3. Administered by State Registrars of Cooperative Societies (RCS).

This dual structure reflects India’s cooperative federal framework.

Expanding Role: From Credit Units to Rural Growth Engines

I. Agriculture Sector

PACS are being integrated into the World’s Largest Decentralized Grain Storage Plan, which aims to:

1. Establish village-level godowns
2. Develop custom hiring centres
3. Strengthen post-harvest management

This reduces distress sales and improves farmer bargaining power.
I1. Dairy Sector
The strategy includes:

1. Registration of over 21,000 new Dairy Cooperative Societies
2. Increasing milk procurement by 50% over 5 years

This builds upon India’s cooperative dairy success model (e.g., Anand pattern).
I1I. Fisheries Sector

1. Conversion of 1,000 fisheries cooperatives into Fish Farmer Producer Organisations (FFPOs).
2. Focus on value addition and better market linkages.

This supports blue economy objectives and coastal livelihood security.

Initiatives for Strengthening PACS

1. PACS Computerization Project

1. Implementation of ERP-based national software.
2. Improved transparency, accounting, and digital integration.

Digitisation enhances governance and reduces leakages.

2. National Cooperation Policy (2025)

The policy aims to:

1. Expand membership

2. Promote leadership roles for women and marginalised groups
3. Strengthen professional management
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3. Adoption of Model Bye-laws
Revised bye-laws enable PACS to operate as multipurpose centres offering:

PM Kisan Samriddhi Kendras
Common Service Centres (CSCs)
Warehousing

Custom hiring centres

Primary processing facilities

SANCE O

This diversifies income streams beyond agricultural credit.
4. Inclusive Governance Reforms
The Multi-State Co-operative Societies (Amendment) Act, 2023 mandates:

1. Representation of women
2. Inclusion of SC/ST members on cooperative boards

There is also active inclusion of:

1. Self-Help Groups (SHGs)
2. Small and marginal farmers
3. Tribal communities

This aligns with constitutional values of social justice.

Significance of PACS Transformation

1. Strengthening Rural Credit: PACS provide affordable credit, reducing dependence on informal moneylenders.
2. Promoting Value Addition: Integration into storage, processing, and marketing enhances farmer income.

3. Deepening Financial Inclusion: PACS act as last-mile institutions in remote rural areas.

4. Supporting Doubling Farmers’ Income Goals: Through improved infrastructure, input access, and market linkage.

Challenges

Governance issues and political interference
Financial viability concerns

Capacity constraints in management
Regional disparities in performance

BN

Institutional reform and professionalisation remain critical.

Way Forward

Capacity building and professional management training.

Strengthening audit and accountability mechanisms.

Integration with Farmer Producer Organisations (FPOs).

Leveraging digital public infrastructure (e.g., Aadhaar-enabled payments).
Ensuring environmental sustainability in storage and processing expansion.

SANC Ol

Conclusion

The transformation of PACS into multipurpose rural growth engines represents a structural shift toward decentralised rural development,
cooperative federalism, and inclusive governance.

If effectively implemented, PACS can become hubs of credit, value addition, digital access, and social inclusion, thereby reinforcing grassroots
economic resilience and rural prosperity.

Mains Practice Question:

“Discuss the role of Primary Agricultural Credit Societies (PACS) in promoting inclusive rural development. How can their transformation
into multipurpose institutions strengthen India’s agricultural economy?”
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Reproductive Rights in India

¢ Syllabus Mapping:
GS Paper II - Polity & Governance (Fundamental Rights, Judiciary, Social Justice)
GS Paper I - Society (Women’s Issues, Gender Equality)

Introduction

In a recent decision, the Supreme Court permitted the termination of a 30-week pregnancy of a minor, exceeding the 24-week statutory ceiling
prescribed under the Medical Termination of Pregnancy (MTP) Act, 1971 (as amended in 2021). The ruling reinforces reproductive autonomy as a
constitutional right rooted in personal liberty and bodily integrity.

Legal Framework Governing Abortion in India

Medical Termination of Pregnancy (MTP) Act, 1971 (Amended 2021)

The Medical Termination of Pregnancy Act, 1971, as amended in 2021, provides:

1. Up to 20 weeks: Termination with opinion of one registered medical practitioner.
2. 20-24 weeks: Requires opinion of two doctors for specified categories (e.g., survivors of rape, minors).
3. Beyond 24 weeks: Permitted with approval of a Medical Board in cases of substantial fetal abnormalities.

The Supreme Court’s recent intervention beyond 24 weeks demonstrates judicial willingness to interpret the law in a rights-centric manner.

Constitutional Basis of Reproductive Autonomy

In Justice K.S. Puttaswamy v. Union of India, the Court recognised privacy as a fundamental right under Article 21.

The judgment explicitly included:

1. Reproductive choices
2. Bodily autonomy
3. Decisional privacy

Thus, reproductive autonomy forms part of the broader right to personal liberty.

Understanding Reproductive Autonomy

Definition:
Reproductive autonomy refers to a woman'’s right to make informed decisions regarding:

Her body
Fertility
Pregnancy
Motherhood

BN

[t encompasses access to safe abortion, contraception, maternal healthcare, and freedom from coercion.

Key Issues and Challenges

1. Limited Decision-Making Power

According to NFHS-5:

1. Only 10% of women independently decide on their healthcare.

Practices such as requiring husband’s consent for abortion reflect systemic barriers.
2. Patriarchal Control

Women are often treated as:

1. Reproductive instruments
2. Custodians of family honour
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This undermines autonomy and dignity.
3. Adolescent Sexual Health Barriers

1. Sex education is frequently stigmatized.
2. Adolescents often require parental consent, restricting access to safe reproductive healthcare.

This increases risks of unsafe abortions.

4. Inadequate Healthcare Infrastructure

1. Shortage of trained specialists.
2. Limited availability of contraceptives in rural areas.
3. Delays in Medical Board approvals.

Rural-urban disparities compound access challenges.

Ethical and Social Dimensions

Reproductive autonomy is:

1. Intrinsically valuable: Upholds dignity, bodily integrity, and equality.
2. Instrumentally valuable: Improves maternal health, child welfare, and societal well-being.

Amartya Sen’s capability approach supports expanding women'’s substantive freedoms as a measure of development.

Judicial Trends

The judiciary has progressively:

1. Expanded abortion rights beyond marital status.
2. Recognised unmarried women'’s right to termination.
3. Interpreted statutory limits flexibly in exceptional circumstances.

However, implementation gaps persist at ground level.

Concerns and Counter-Arguments

1. Ethical debates around late-term abortions.
2. Need to balance fetal rights with maternal rights.
3. Risk of misuse without adequate safeguards.

Hence, judicial discretion is exercised cautiously, often based on medical board recommendations.

Way Forward

Strengthen reproductive healthcare infrastructure.

Ensure universal access to contraception.

Promote comprehensive sex education.

Sensitize medical professionals to rights-based approaches.
Streamline Medical Board procedures to avoid delays.

SANC O

Conclusion
The Supreme Court’s decision permitting termination beyond statutory limits reinforces reproductive autonomy as a constitutional guarantee.
While legal recognition is expanding, social norms, healthcare gaps, and institutional barriers continue to constrain effective exercise of this right.

Aholistic approach—combining legal reform, healthcare strengthening, and gender sensitisation—is essential to ensure meaningful reproductive justice
in India.

Mains Practice Question:

“Reproductive autonomy is central to women'’s dignity and constitutional liberty. Discuss the legal framework governing abortion in India
and examine the challenges in ensuring effective reproductive rights.”
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INTERNATIONAL RELATIONS

India-US Trade Reset

¢ Syllabus Mapping:

GS Paper II - International Relations (India-US Relations, Bilateral Agreements)
GS Paper III - Indian Economy (External Sector, Trade Policy, FDI, Macroeconomic Stability)
Introduction

In February 2026, India and the United States concluded a significant trade understanding aimed at reducing tariff barriers and reviving bilateral
economic momentum. The agreement marks a strategic shift from tariff-based friction to cooperative economic engagement, with implications for trade
flows, supply chains, macroeconomic stability, and geopolitics.

Key Features of the Trade Agreement

1. Tariff Revisions by the United States

1. USreciprocal tariffs on “Made in India” goods reduced from 25% to 18% with immediate effect.

2. The additional 25% duty imposed earlier has been withdrawn.

3. In August 2025, the US had imposed tariffs of up to 50% (25% reciprocal + 25% additional duty), partly linked to concerns over India’s imports
of Russian oil.

Implication: The rollback signals a de-escalation of trade tensions and restores competitiveness for Indian exports in the US market.

2. India’s Commitments

1. India agreed to scale up imports of American goods valued at over $500 billion, including:
a. Energy (Crude oil, LNG)
b. Technology products
c. Nuclear equipment
2. Progressive reduction of:
a. Tariffs
b. Non-Tariff Barriers (NTBs)

Note: NTBs include standards, licensing requirements, quotas, and regulatory processes—often more restrictive than tariffs.

Significance of the Agreement

I. Economic Dimension

A. Boost to Domestic Production

The agreement provides expanded opportunities for:
Farmers (agri-exports)

MSMEs

Entrepreneurs
Skilled professionals

BN

It strengthens India’s objective of “Make, Design, and Innovate in India for the world.”
B. Technology Access

1. Greater access to advanced American technologies in:
Defence

Semiconductor manufacturing

Clean energy

Nuclear sector

a0 ow

This aligns with India’s ambitions under:
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1. Atmanirbhar Bharat
2. Make in India
3. Production Linked Incentive (PLI) schemes.

I1. Strategic Reset in Bilateral Relations
The agreement:
1. Ends a phase of tariff-led escalations.
2. Restores momentum in strategic and economic engagement.
3. Deepens trust between the two democracies.
India-US relations have evolved from a transactional trade relationship to a broader strategic partnership involving:
QUAD cooperation
Indo-Pacific strategy

Defence interoperability
Technology partnerships (e.g., semiconductor supply chains)

BN e

I11. Geopolitical Implications
The deal:
1. Strengthens India’s role in global supply chains.
2. Supports diversification away from excessive dependence on China.

3. Positions India as a reliable manufacturing and technology partner.

In the context of US-China rivalry, India emerges as a key alternative manufacturing hub—consistent with the “China+1” strategy adopted by global
firms.

IV. Macroeconomic Stability

The agreement may:

Improve investor confidence.
Stabilise capital inflows.

Support the Indian rupee.
Reduce trade-policy uncertainty amid global volatility.

BN

According to classical trade theory (David Ricardo - Comparative Advantage), reduction of trade barriers enhances efficiency and welfare gains for both
economies.

India-US Trade: Current Status

1. Trade Profile

Bilateral trade (FY25): US$ 132.2 billion
FY24 trade: US$ 119.71 billion
The US is one of India’s largest trading partners.
India runs a trade surplus, largely driven by:
a. Services exports
b. High-value goods exports

BN e

2. Key Export Basket

Indian Exports to US US Exports to India

Pharmaceuticals Crude Oil
Engineering Goods LNG

Electronics Aircraft & Parts
Gems & Jewellery Defence Equipment

3. Investment Dimension

1. US is the 3rd largest investor in India.
2. Cumulative FDI inflows (2000-2025): US$ 70.65 billion.

This reflects deep structural interdependence beyond merchandise trade.
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Opportunities and Concerns

Opportunities

Greater integration in energy security cooperation.
Access to advanced nuclear technology.

Enhanced role in critical technology supply chains.
Potential employment generation in export sectors.

BN e

Concerns

Large-scale imports may widen the trade imbalance if exports do not rise proportionately.
Domestic industries may face competitive pressures.

Overdependence on one partner could reduce policy autonomy.

Sensitivity around agricultural and dairy imports.

BN

Broader Context

The agreement must be viewed against:

Global trade fragmentation.

Reshoring and friend-shoring trends.

WTO dispute settlement paralysis.
Growing economic nationalism worldwide.

BN

India’s calibrated trade liberalisation strategy reflects a balance between economic openness and strategic autonomy.

Way Forward
1. Ensure reciprocal market access for Indian services.
2. Strengthen domestic competitiveness through:
1. Infrastructure
2. Logistics reforms
3. Skill development
3. Safeguard sensitive sectors (agriculture, MSMEs).
4, Leverage technology transfers for long-term industrial upgrading.
Conclusion

The 2026 India-US Trade Agreement represents a strategic recalibration in bilateral economic relations. It combines tariff rationalisation,
technology cooperation, supply chain integration, and macroeconomic stabilisation.

If managed prudently, it can enhance India’s position in the global economic order while advancing domestic development goals. The key lies in
balancing trade liberalisation with national interest and structural competitiveness.

Mains Practice Question:

“The India-US Trade Agreement of 2026 marks a strategic shift from tariff confrontation to economic partnership. Examine its economic,
geopolitical, and macroeconomic implications for India.”
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INTERNAL SECURITY

Technology in Border Management

¢ Syllabus Mapping:

GS Paper III - Internal Security (Border Management, Emerging Technologies, Cyber Security)
GS Paper III - Science & Technology (Defence Modernisation, Al, Surveillance Systems)
Introduction

The Union Home Minister recently emphasized that achieving the goal of zero infiltration requires adoption of advanced technological solutions. With
increasing asymmetric threats, cyber vulnerabilities, and complex terrain challenges, India’s border management strategy is undergoing rapid
technological transformation.

Scale and Institutional Framework of Border Management in India

Scale

1. 15,106.7 km of land border with seven countries.
2. 11,098.89 km coastline.

Institutional Framework

1. Managed by the Department of Border Management under the Ministry of Home Affairs.
2. Operates on the One Border, One Force principle.

Border Guarding Forces

Border Security Force (BSF) - Pakistan & Bangladesh borders
Indo-Tibetan Border Police (ITBP) - China border
Sashastra Seema Bal (SSB) - Nepal & Bhutan borders

Assam Rifles - Myanmar border

BN e

Emerging Challenges in Border Management

1. Technology-Enabled Asymmetric Threats

1. Surge in drone incursions, especially along western borders.
2. Drones used for dropping narcotics, arms, and explosives.

2. Cyber and Electronic Warfare

1. Attempts to disrupt border surveillance systems.
Targeting communication infrastructure.

N

3. Difficult Terrain

1. Riverine borders in the East with shifting courses.
2. Marshlands in Gujarat.
3. High-altitude and snow-bound regions in the North.

Physical fencing is often unviable in such terrains.

Role of Advanced Technology in Border Management

I. Smart Fencing and Surveillance
The Comprehensive Integrated Border Management System (CIBMS) integrates:

Sensors

Thermal imaging
Radar

CCTV

B W=
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5. Command and control systems

Example: BOLD-QIT (Border Electronically Dominated QRT Interception Technique) deployed along the Bangladesh border to cover riverine gaps.

I1. Anti-Drone Systems

1. Integration of detection, tracking, and jamming technologies.
2. Example: IG T-Shul Pulse Anti-Drone System.
3. V.0. Chidambaranar Port became India’s first port to install advanced anti-drone systems.

These systems counter aerial smuggling and sabotage attempts.

I11. Secure Communication and Data Systems

Satellite-based communication.

Encrypted digital networks.

Al-enabled analytics for real-time threat detection.
Centralised command centers for inter-agency coordination.

BN

IV. Vibrant Village Programme (VVP)

The Vibrant Village Programme enhances:

1. Digital connectivity.
2. Physical infrastructure.
3. Economic opportunities in border villages.

This transforms border settlements into the “first villages” of India, strengthening human intelligence networks.

Strategic Significance

1. Enhancing National Security: Reduces infiltration, arms smuggling, and cross-border terrorism.

2. Strengthening Defence Modernisation: Aligns with broader defence technology upgradation.

3. Improving Inter-Agency Coordination: Al and integrated platforms reduce duplication and response time.

4. Deterrence: Advanced surveillance systems act as force multipliers.

Challenges in Technological Adoption

High procurement and maintenance costs.
Cybersecurity risks.

Need for skilled personnel.
Terrain-induced technical limitations.

B

Technology must complement—not replace—human intelligence and local engagement.

Way Forward

Expand indigenous defence-tech innovation.
Strengthen cybersecurity resilience.

Enhance joint training for border forces.

Integrate Al and predictive analytics.

Promote community participation in border areas.

SANCE Ol

Conclusion

India’s vast and diverse borders face evolving technology-driven threats. Adoption of smart fencing, anti-drone systems, Al-enabled analytics, and secure
communications marks a paradigm shift in border security management.

A balanced approach combining advanced technology, institutional coordination, and community engagement will be essential to achieve the goal of
zero infiltration and ensure comprehensive national security.
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Mains Practice Question:

“Discuss the emerging technology-driven challenges in India’s border management. How can advanced technological solutions enhance
national security while addressing terrain and cyber vulnerabilities?”

ECONOMY

Budget 2026: Capital Goods Push

¢ Syllabus Mapping:
GS Paper III - Indian Economy (Industrial Policy, Infrastructure, Investment Growth)
GS Paper III - Science & Technology (Manufacturing, Technology Upgradation)

Introduction

The Union Budget 2026-27 positions the capital goods sector at the centre of India’s investment-driven industrial strategy. By enhancing public capital
expenditure, incentivising domestic manufacturing, and providing fiscal and tax support, the government aims to strengthen the productive capacity of
the economy and accelerate structural transformation.

What are Capital Goods?

Capital goods refer to:

Plant and machinery

Equipment and accessories

Tools required for manufacturing or service delivery

Assets used for modernization, technological upgradation, expansion, or replacement

BN

They are not directly consumed but are used to produce consumer goods and services.

Economically, capital goods form the backbone of Gross Fixed Capital Formation (GFCF) and determine long-term productivity.

Budgetary Push: Key Announcements

I. Infrastructure as the Growth Engine

1. Public capital expenditure increased by ~9% to X12.2 lakh crore in FY 2026-27.

2. Focus areas include:
1. Inland waterways and shipping
2. Expansion of high-speed rail corridors

Higher public capex has a multiplier effect, stimulating private investment and job creation.

I1. Establishment of High-Tech Tool Rooms

1. CPSE-led hi-tech tool rooms to design and manufacture precision components.
2. Objective: Reduce import dependence in advanced engineering parts.

These facilities will promote:

1. Indigenous design capabilities
2. Scale economies
3. Technology transfer

I11. Scheme for Enhancement of Construction and Infrastructure Equipment (CIE)
The new CIE scheme aims to:

1. Promote domestic production of tunnel-boring machines (TBMs).
2. Reduce import reliance in large-scale infrastructure projects.

This aligns with India’s expanding metro, highway, and urban tunnelling projects.
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IV. Logistics Strengthening

1. 10,000 crore allocated for a Container Manufacturing Scheme.
2. Goal: Reduce logistics costs and import dependence.

Lower logistics costs enhance export competitiveness and supply chain resilience.

V. Duty Exemptions

1. Extension of Basic Customs Duty (BCD) exemptions for capital goods used in:
1. Lithium-ion cell manufacturing
2. Critical mineral processing

This supports India’s energy transition and battery ecosystem development.
VI. Income Tax Exemption

1. Five-year tax exemption for non-resident entities supplying capital goods, equipment, or tooling to toll manufacturers operating in bonded zones.

This encourages global firms to integrate India into their supply chains.

Complementary Policy Support

1. Production Linked Incentive (PLI) Schemes

The Production Linked Incentive Scheme promotes:

1. Scale expansion
2. Technology adoption
3. Export orientation

Capital goods manufacturing benefits indirectly from PLI-supported sectors like electronics and EVs.
2. Scheme for Enhancement of Competitiveness in the Indian Capital Goods Sector
Focus areas include:

1. Establishment of advanced Centres of Excellence

2. Testing and certification infrastructure

3. Skill upgradation

These measures enhance global competitiveness.

Economic Rationale

1. Investment-Led Growth Model

According to Keynesian theory, public investment stimulates aggregate demand and crowds in private investment.

2. Productivity Gains

Modern machinery improves:

=

Total Factor Productivity (TFP)
2. Manufacturing efficiency

3. Export quality

3. Employment Impact

Infrastructure and manufacturing expansion generate:

1. Direct employment (engineering, construction)
2. Indirect employment (ancillary industries)

Strategic Significance

1. Reduces import dependency in critical technologies.
2. Enhances industrial self-reliance.
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3. Strengthens supply chain resilience.
4, Supports clean energy transition.

Capital goods development also contributes to India’s ambition of becoming a $5 trillion economy.

Challenges

Technology gap compared to global leaders.
High capital intensity.

Need for skilled manpower.

Global competition pressures.

BN

Sustained R&D investment is essential.

Way Forward

Strengthen R&D-industry-academia linkages.

Expand export markets through trade agreements.
Encourage MSME participation in supply chains.

Align capital goods development with green manufacturing.
Promote digitalisation (Industry 4.0 adoption).

SANC S

Conclusion

The Budget 2026-27's emphasis on capital goods reflects a strategic shift toward investment-driven industrialisation and productivity
enhancement.

By combining public capex expansion, fiscal incentives, technology support, and logistics reforms, the government seeks to build a robust domestic
manufacturing base.

Sustained policy consistency and innovation will determine whether capital goods become the true backbone of India’s long-term industrial
transformation.

Mains Practice Question:

“Examine how the Union Budget 2026-27’s focus on capital goods can drive investment-led industrial growth in India. What challenges must
be addressed to realise its full potential?”

Rare Earth Corridors

o Syllabus Mapping:

GS Paper III - Indian Economy (Infrastructure, Industrial Policy, Mining Sector)
GS Paper III - Science & Technology (Clean Energy, Strategic Materials)

GS Paper III - Environment (Climate Goals, Energy Transition)

Introduction
The Union Budget 2026-27 announced the development of Dedicated Rare Earth Corridors in Odisha, Kerala, Andhra Pradesh, and Tamil Nadu. These

corridors aim to build an integrated ecosystem covering mining, processing, research, and manufacturing of Rare Earth Permanent Magnets (REPMs),
thereby reducing import dependence and strengthening India’s position in strategic industries.

What are Rare Earth Permanent Magnets (REPMs)?

Rare Earth Permanent Magnets (REPMs) are among the most powerful permanent magnets known for their:
1. High magnetic strength

2. Thermal stability

3. Durability

They are typically made using rare earth elements such as neodymium, praseodymium, and dysprosium.

Key Applications
1. Electric Vehicle (EV) motors
2. Wind turbine generators
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3. Robotics and precision engineering
4. Defence systems
5. Aerospace components

Global demand for REPMs is projected to double by 2030, driven by electrification and renewable energy expansion.

Rationale Behind Dedicated Rare Earth Corridors

The corridors in mineral-rich coastal states aim to integrate the entire value chain:

Mining of rare earth ores
Processing into rare earth oxides
Manufacturing of finished magnets
Research and innovation hubs

BN e

Such clustering improves economies of scale, reduces logistics costs, and promotes regional industrialisation.

Strategic Importance for India

I. Strategic Self-Reliance

India’s import dependence has been substantial:

1. 60-80% (value-wise)
2. 85-90% (quantity-wise)

between 2022-25 were sourced from China.
This concentration exposes India to geopolitical and supply chain vulnerabilities. Developing domestic capacity aligns with:

1. Atmanirbhar Bharat
2. Supply chain diversification strategies

II. Climate and Energy Transition

REPMs are critical to:

1. Electric mobility
2. Wind power capacity expansion
3. Green hydrogen technologies

India’s Net Zero 2070 commitment requires rapid scaling of renewable energy and EV adoption, both of which depend on rare earth magnet technology.

Thus, rare earth security directly influences climate policy implementation.

I11. National Security

REPMs are used in:

1. Missile guidance systems

2. Radar and sonar technologies

3. Precision sensors

4. Advanced communication systems

Dependence on external suppliers in strategic materials creates vulnerabilities during geopolitical tensions. Domestic production enhances defence
preparedness.

Key Government Initiatives

1. REPM Manufacturing Scheme

1. Budget allocation: X7,280 crore
2. Target capacity: 6,000 MTPA
3. Objective: Establish an integrated ecosystem from rare earth oxides to finished magnets.

This ensures value addition within India rather than exporting raw materials.
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2. National Critical Minerals Mission (NCMM)

The National Critical Minerals Mission aims to build a secure, end-to-end supply chain for critical minerals including rare earths.
Focus areas include:

Exploration

Strategic partnerships abroad

Recycling technologies
Private sector participation

BN

3. MMDR Amendment Act, 2023

The Mines and Minerals (Development and Regulation) Amendment Act, 2023 introduced:

1. A dedicated list of critical and strategic minerals
2. Auction-based allocation of mineral concessions
3. Encouragement of private investment

This reform modernises India’s mining governance framework.

Economic and Industrial Implications

1. Industrial Deepening

1. Promotes high-value manufacturing
2. Encourages R&D in advanced materials
3. Integrates India into global clean-tech supply chains

2. Employment Generation

1. Skill-intensive mining and processing
2. Technology-based manufacturing
3. Ancillary industries

3. Regional Development

States like Odisha and Tamil Nadu could become global hubs for rare earth processing.

Environmental and Regulatory Concerns

Rare earth mining can cause:

1. Radioactive waste issues
2. Groundwater contamination
3. Ecological degradation

Thus, sustainable mining practices, strict environmental impact assessments (EIA), and community participation are essential.

The principle of intergenerational equity (as articulated in environmental jurisprudence) must guide mineral extraction.

Global Context

1. China dominates over 80% of rare earth processing globally.

2. The US, EU, Japan, and Australia are forming supply chain alliances.
3. Critical minerals are emerging as tools of geopolitical leverage.

India’s corridors represent a strategic response to global resource nationalism.

Way Forward

Promote public-private partnerships.

Encourage recycling of rare earth elements.

Develop international mining partnerships (Africa, Australia).
Invest in research for rare earth substitutes.

Strengthen environmental safeguards.

SRR
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Conclusion

The Dedicated Rare Earth Corridors mark a transformative step toward strategic autonomy, climate resilience, and technological advancement.

By integrating mining with manufacturing and research, India can reduce import dependence, enhance defence security, and accelerate its clean energy
transition.

The long-term success will depend on balancing economic ambition with environmental sustainability and technological innovation.

Mains Practice Question:

“The announcement of Dedicated Rare Earth Corridors reflects India’s push for strategic mineral security. Discuss its economic,
environmental, and geopolitical implications.”

ECMS Electronics Scheme

» Syllabus Mapping:
GS Paper III - Indian Economy (Industrial Policy, Manufacturing, Exports)
GS Paper III - Science & Technology (Electronics, Semiconductors, Technology Ecosystem)

Introduction

The Union Budget 2026-27 has increased the allocation for the Electronics Components Manufacturing Scheme (ECMS) by 75%, raising the outlay to
40,000 crore. This move signals the government’s intention to deepen India’s electronics manufacturing base and strengthen its integration into
global value chains.

Growth Trajectory of India’s Electronics Sector

Over the past decade, India’s electronics sector has witnessed rapid expansion:
Production Growth
1. 1.9 lakh crore (2014-15)

2. X11.3 lakh crore (2024-25)
— Nearly six-fold increase

Export Expansion
1. 38,000 crore
2. X3.27 lakh crore
— Nearly eight-fold increase
Employment

1. Approximately 25 lakh jobs created over the last decade.

This transformation reflects policy interventions such as PLI schemes, improved ease of doing business, and integration into global supply chains.

What is the Electronics Components Manufacturing Scheme (ECMS)?

The ECMS is designed to:

1. Strengthen domestic manufacturing of electronic components.
2. Reduce import dependence on critical parts.

3. Encourage value addition within India.

With a X40,000 crore allocation, the scheme aims to create scale and competitiveness in upstream manufacturing.

Significance of the ECMS

I. Building a $500 Billion Electronics Ecosystem
The scheme supports the ambition of creating a $500 billion domestic electronics manufacturing ecosystem by 2030-31.

This includes:
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Component manufacturing
Assembly

Design

Export-led production

BN

Reducing import dependence enhances trade balance stability.
II. Complementing Semiconductor Push

The ECMS complements the India Semiconductor Mission (ISM), which seeks to:

1. Establish semiconductor fabrication units.
2. Promote chip design and packaging.
3. Develop supply chain resilience.

Without a strong component base, semiconductor manufacturing cannot achieve full ecosystem integration.

Economic Rationale

1. Moving Up the Value Chain

India has traditionally been assembly-focused.
ECMS encourages:

1. Indigenous component manufacturing
2. Technological sophistication
3. Higher domestic value addition

2. Export Competitiveness

By lowering input costs and ensuring local availability of parts:

1. Export competitiveness improves.
2. Logistics costs reduce.
3. Foreign exchange outflow declines.

3. Employment Multiplier

Electronics manufacturing generates:

1. Direct manufacturing jobs
2. Indirect employment in logistics and services
3. Skill-intensive technology roles

Strategic Significance

Electronics are critical for:

Defence systems
Telecommunications
Renewable energy equipment
Digital infrastructure

B e

Reducing import dependence enhances strategic autonomy.

Global supply chain disruptions during the pandemic demonstrated the risks of overconcentration in a few countries.

Challenges

High capital intensity

Technology gap

Dependence on imported raw materials
Need for skilled manpower

Global competition from established hubs

SANC O

Sustained R&D investment and skill development are essential.
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Way Forward

Strengthen R&D and innovation ecosystems.

Develop specialised electronics manufacturing clusters.
Promote export-oriented policies through FTAs.

Enhance skilling through industry-academia partnerships.
Encourage domestic design capabilities.

SANCE O

Conclusion

The 75% budget enhancement of ECMS reflects a strategic commitment to transforming India into a global electronics manufacturing hub.

By integrating component manufacturing with semiconductor initiatives and export-led growth, India can achieve technological depth, economic
resilience, and employment expansion.

The success of ECMS will depend on sustained policy continuity, infrastructure readiness, and innovation-driven competitiveness.

Mains Practice Question:

“Discuss the role of the Electronics Components Manufacturing Scheme (ECMS) in strengthening India’s electronics ecosystem. How can it
help India move up the global value chain?”

Ease of Doing Business Reforms

b g Syllabus Mapping:
GS Paper III - Indian Economy (Investment Climate, Tax Reforms, Industrial Growth)
GS Paper II - Governance (Regulatory Reforms, Transparency, Litigation Reduction)

Introduction

The Union Budget 2026-27 positions Ease of Doing Business (EoDB) as a foundational pillar of India’s growth strategy. The reforms focus on
digitisation, tax certainty, reduction in litigation, and trust-based compliance systems to enhance investor confidence and improve India’s
competitiveness in global value chains.

I. Trade and Investment Facilitation

1. Single Digital Window for Cargo Clearance

1. Introduction of a single and interconnected digital window for cargo clearance approvals.
2. Objective: Minimise procedural delays and paperwork.

This enhances logistics efficiency and aligns with India’s National Logistics Policy goals.
2. Liberalisation of Portfolio Investment

1. Individual Persons Resident Outside India (PROIs) can invest in listed Indian companies under the Portfolio Investment Scheme (PIS).
2. Individual investment limit increased from 5% to 10%.

This step aims to attract greater foreign portfolio inflows while maintaining regulatory safeguards.

II. Tax Reforms for Certainty and Simplicity

1. Rationalisation of Minimum Alternative Tax (MAT)

1. MAT rate reduced from 15% to 14%.
2. MAT to be treated as final tax in certain cases.

MAT ensures companies pay a minimum tax on book profits when normal tax liability is negligible.
2. Exemption for Non-Residents
1. Non-residents opting for presumptive taxation exempted from MAT.

Presumptive taxation simplifies compliance by allowing income declaration at a fixed percentage of turnover.
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II1. Rationalisation of Penalty and Litigation

1. Reduced Pre-Deposit Requirement

1. Pre-deposit for filing tax appeals reduced from 20% to 10% of core tax demand.

This lowers entry barriers for genuine appeals.

2. Common Order for Assessment and Penalty

1. Integration of tax assessment and penalty proceedings into a single order.

Reduces duplication and procedural complexity.

3. Conversion of Imprisonment to Fine

1. Courts empowered to convert imprisonment for certain offences into monetary penalties.

Encourages compliance without excessive criminalisation.

IV. Trust-Based Systems

1. Trusted Importer Framework

1. Recognised importers placed under low-risk systems.
2. Reduced physical verification.
3. Factory-to-ship clearance mechanisms introduced.

2. Duty Deferral for Authorised Economic Operators (AEOs)

1. Duty deferral period extended to 30 days.
2. “Clear first - Pay later” system improves working capital efficiency.

3. Extended Validity of Advance Rulings
1. Validity under Customs law extended from 3 to 5 years.

An Advance Ruling provides written clarification on tax applicability, ensuring predictability.

Significance of EoODB Reforms

1. Investment Promotion

1. Greater tax clarity enhances investor confidence.
2. Reduces regulatory uncertainty.

2. Litigation Reduction

India has historically faced high tax litigation levels. Simplification reduces judicial burden.

3. Strengthening Manufacturing and Exports

Efficient cargo clearance and compliance support India’s ambition to become a manufacturing hub.
4. Improving Global Competitiveness

Though the World Bank’s EoDB rankings are discontinued, competitiveness indicators remain crucial for global investors.

Challenges

1. Implementation at state and district levels.

2. Digital infrastructure readiness.

3. Ensuring balance between compliance ease and revenue protection.
4. Monitoring misuse of liberalised provisions.
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Way Forward

Integrate EoDB reforms with state-level regulatory harmonisation.
Expand digitisation to land and labour compliance systems.
Strengthen grievance redressal mechanisms.

Enhance capacity building of tax and customs officials.

Promote policy stability to sustain investor trust.

SANCE O

Conclusion

The Union Budget 2026-27 advances a trust-based, digitised, and investor-friendly regulatory framework.

By reducing tax uncertainty, simplifying procedures, and enhancing trade facilitation, the reforms aim to create a predictable business environment
conducive to investment and industrial expansion.

Sustained implementation and cooperative federalism will be key to translating these measures into tangible economic growth.

Mains Practice Question:

“Critically examine the Ease of Doing Business reforms introduced in the Union Budget 2026-27. How do tax certainty and trust-based
systems contribute to investment-led growth?”

INDIAN SOCIETY AND SOCIAL JUSTICE

Migration Survey (NSO)

» Syllabus Mapping:

GS Paper I - Indian Society (Migration, Urbanisation, Women-related Issues)
GS Paper II - Governance (Welfare Schemes, Data-based Policy Making)

GS Paper III - Indian Economy (Labour Markets, Inclusive Growth)

Introduction
The National Statistics Office will conduct a nationwide Survey on Migration between July 2026 and June 2027 to capture detailed data on the scale,

nature, causes, and patterns of migration, including rural-urban and inter-state mobility. Reliable migration data is critical for evidence-based
policymaking, labour market planning, and welfare targeting.

About the National Statistics Office

The National Statistical Office (NSO) functions under the Ministry of Statistics and Programme Implementation(MoSPI).

Its mandate includes:

1. Conducting large-scale surveys (e.g., PLFS, Consumption Expenditure Survey)
2. National income estimation
3. Data dissemination for governance

The proposed survey will generate granular data on:

Extent of migration

Duration (short-term/long-term/seasonal)
Reasons for mobility

Rural-urban and inter-state flows

BN

Recent Trends in Migration

1. Overall Migration Rate

According to the Periodic Labour Force Survey 2020-21 (PLFS 2020-21):

1. Overall migration rate: 28%
2. Male migration rate: 10.7%
3. Female migration rate: 47.9%
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2. Gendered Patterns

1. Marriage accounted for 86.8% of female migration.
2. Employment-related reasons accounted for 22.8% of male migration.

This reflects the sociological dimension of migration, where women'’s mobility is often linked to marital relocation rather than economic independence.

Economic Survey Insights
As per the Economic Survey 2025-26:
1. Nearly 26.8% of rural Indians were migrants in 2020-21.

This indicates deep structural mobility within rural India, including seasonal and distress migration.

Key Drivers of Migration

Migration theory (Everett Lee’s Push-Pull Model) explains mobility as a result of pressures at the origin and attractions at the destination.
I. Push Factors

Individuals leave their native place due to:

Lack of employment opportunities
Low wages

Agrarian distress

Environmental degradation
Natural calamities

SRR

Example: Climate variability in drought-prone regions prompting temporary labour migration.
II. Pull Factors

Better employment prospects
Urban infrastructure

Higher wages

Access to education and healthcare

BN

Rural-to-Urban Migration remains a dominant pattern, reflecting structural transformation from agriculture to services and manufacturing.

Challenges Associated with Migration

1. Urban Stress

Pressure on housing

Growth of informal settlements
Infrastructure overload

Public health vulnerabilities

B

2. Labour Market Vulnerability

1. Informal employment
2. Lack of social security portability
3. Wage exploitation

3. Gendered Concerns

1. Female migrants often remain outside formal labour participation.
2. Social security coverage gaps.

4. Data Deficit
Census delays and limited real-time tracking of seasonal migrants hinder targeted interventions.
Policy Measures Addressing Migration Challenges

I. Rural Development Initiatives
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1. Deendayal Antyodaya Yojana - National Rural Livelihoods Mission (DAY-NRLM) - Promotes self-employment and livelihood
diversification.
2. Viksit Bharat - Guarantee for Rozgar and Ajeevika Mission (Gramin) Act, 2025 - Strengthens rural employment security.

These aim to reduce distress-driven migration.

II. Urban Resilience Measures

L

Ministry of Housing and Urkan Afairs o, | v
.. . . Government of India

1. Atal Mission for Rejuvenation and Urban

Transformation (AMRUT) - Improves water supply and sewerage s Cc El Mo @

systems mart Cities Mission
2. Smart Cities Mission- Enhances urban infrastructure and

governance. No. of
3. Transit-Oriented Development (ToD) - Integrates land use with mass o it Cl Smart City

transit systems. Beelbnog Proposal

(in X crores)

(in X crores)

II1. Workers’ Welfare and Social Protection

1. Pradhan Mantri Shram Yogi Maan-Dhan Yojana (PMSYM) -
Pension for unorganised workers.

2. Pradhan Mantri Garib Kalyan Anna Yojana (PMGKAY) - Food
security for vulnerable groups.

3. One Nation One Ration Card (ONORC) - Portability of food
entitlements across states.

Number
of projects

No. of rounds
of selection

5,151

ONORC has been particularly significant in enabling interstate migrants to
access subsidised food grains anywhere in India.

Importance of the Upcoming Survey Smart City

The 2026-27 Migration Survey can:

Provide real-time evidence for labour reforms.
Improve urban planning.

Enhance welfare targeting.

Support climate adaptation policies.

Enable portability of benefits across states.

SANC Ol

In the absence of updated Census data, such surveys become crucial instruments of governance.

Way Forward

Integrate migration data with digital platforms (e-Shram portal).
Ensure universal portability of social security benefits.

Promote skill mapping of migrant workers.

Adopt inclusive urban housing policies.

Recognise migration as a development strategy rather than a problem.

SANC O

As economist Michael Todaro argued, migration is often a rational economic decision based on expected income differentials.

Conclusion

Migration in India reflects structural transformation, gender norms, economic disparities, and urbanisation dynamics. The upcoming NSO survey
is a vital step toward data-driven governance, inclusive welfare delivery, and balanced regional development.

A nuanced policy approach must balance economic mobility, social protection, urban sustainability, and gender equity.

Mains Practice Question:

“Migration in India is both a driver of economic transformation and a source of socio-economic vulnerability. Discuss in light of recent
migration trends and policy responses.”

L
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Elderly Care Initiatives

b g Syllabus Mapping:

GS Paper II - Social Justice (Vulnerable Sections, Welfare of Senior Citizens)
GS Paper II - Governance (Health Policy, Social Security Frameworks)

GS Paper III - Economy (Silver Economy, Human Capital Development)

Introduction
The Union Budget 2026-27 has announced an ambitious plan to train 1.5 lakh caregivers within one year, aligned with the National Skills

Qualifications Framework (NSQF), to strengthen India’s geriatric and long-term care workforce. This move acknowledges the demographic transition
toward an ageing population and the need for structured elderly care systems.

Demographic Imperative

1. Rising Elderly Population

1. Senior citizens (60+) constitute over 10% of India’s population (~104 million).
2. Projected to reach 19.5% (319 million) by 2050.

This demographic shift signifies India’s transition toward an ageing society.
2. Health Implications

1. 75% of elderly persons suffer from one or more chronic diseases.
2. Medical expenditure for this group is more than double compared to younger cohorts.

This increases demand for long-term and palliative care services.

3. Rural Concentration

1. About 71% of elderly reside in rural areas.
2. Rural regions often lack:

1. Specialised geriatric facilities

2. Skilled healthcare workforce

3. Accessible insurance coverage

4. Erosion of Traditional Support Systems

1. Nuclear family structures replacing joint families.
2. Rising cases of neglect and domestic abuse.
3. Low awareness of legal rights.

5. Financial Insecurity

1. 78% of elderly lack pension coverage.
Only 18% have insurance coverage.
High vulnerability to financial fraud.

W

6. Digital Divide

1. Around 85.8% are digitally illiterate.
This limits access to telemedicine, online banking, and welfare schemes.

Budget Announcement: Caregiver Workforce Expansion

The plan to train 1.5 lakh caregivers under NSQF aims to:

1. Professionalise elderly care.
2. Create skilled employment opportunities.
3. Strengthen home-based and institutional care services.

This also contributes to skill development and service sector employment.
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Existing Government Initiatives

I. Policy and Legal Framework

1. Maintenance and Welfare of Parents and Senior Citizens Act, 2007 - Mandates children to support elderly parents.

2. National Policy on Older Persons (NPOP) - Framework for elderly welfare.

II. Health Initiatives

1. National Programme for Health Care of the Elderly - Dedicated geriatric care units.
2. Ayushman Bharat - Health insurance for vulnerable groups.
3. Vayo Mitra Clinics - Community-based geriatric services.

I11. Social and Economic Support

Atal Vayo Abhyudaya Yojana - Integrated elderly welfare scheme.

Rashtriya Vayoshri Yojana (RVY) - Assistive devices for BPL senior citizens.
Elder Line (14567) - National helpline.

SAGE (Seniorcare Ageing Growth Engine) - Promotes elderly-focused startups.
SACRED Portal - Facilitates re-employment of senior citizens.

SRR

Broader Economic and Social Significance

1. Silver Economy Potential
The elderly population represents a growing consumer base for:

Healthcare services
Assistive technologies
Insurance products
Age-friendly housing

BN

Developing this “silver economy” can stimulate economic growth.
2. Human Capital Perspective

Investing in elderly well-being ensures:

1. Productive ageing
2. Knowledge transfer
3. Social stability

Amartya Sen’s capability approach emphasises enabling dignity and well-being at all life stages.

Key Challenges

1. Fragmented implementation across States.

2. Limited geriatric specialisation in medical education.
3. Urban-rural disparities.

4. Lack of integrated long-term care insurance models.

Way Forward

I. Health Empowerment

Comprehensive geriatric care packages.
Expansion of home-based care.

Adult immunisation drives.

Strengthening caregiver certification programmes.

B

II. Social Inclusion

1. One-stop digital and physical service portals.
2. Community engagement programmes.
3. “Elder for Elder” volunteer models to reduce isolation.
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I11. Economic Security

1. Development of geriatric-specific insurance products.
2. Expansion of pension coverage.
3. Facilitating re-employment and skill redeployment.

IV. Digital Inclusion

1. Digital literacy campaigns for senior citizens.
2. Subsidised devices and broadband access.

3. User-friendly app interfaces for elderly users.
Conclusion

India’s demographic transition necessitates a paradigm shift from informal, family-based elderly care to structured, professional, and inclusive systems.
The Budget 2026-27 initiative to train caregivers marks a significant step toward building a resilient geriatric care ecosystem.

Sustained policy coordination across health, social security, digital inclusion, and economic empowerment will be essential to ensure dignified, secure,
and productive ageing in India.

Mains Practice Question:

“India is witnessing rapid demographic ageing. Examine the challenges in elderly care and evaluate the effectiveness of recent policy
initiatives in ensuring dignified ageing.”

ENVIRONMENT & ECOLOGY

Carbon Capture (CCUS)

o Syllabus Mapping:

GS Paper III - Environment (Climate Change, Mitigation Technologies)

GS Paper III - Science & Technology (Clean Energy, Industrial Decarbonisation)
GS Paper III - Indian Economy (Energy Transition, Green Growth)

Introduction

The Union Budget 2026-27 has proposed an outlay of 20,000 crore for Carbon Capture, Utilisation and Storage (CCUS) technologies. This allocation
aligns with the Department of Science and Technology’s CCUS Roadmap 2025 and reflects India’s commitment to decarbonising hard-to-abate industrial
sectors while progressing toward its Net Zero 2070 target.

What is CCUS?

Carbon Capture, Utilisation and Storage (CCUS) refers to a suite of technologies that:

1. Capture CO; emissions from large point sources such as:
1. Thermal power plants
2. Cement factories
3. Steel plants
4, Refineries
2. Transport CO,, usually after compression, through pipelines or ships.
3. Utilise or Store CO,:
1. Utilisation in industrial applications
2. Injection into deep geological formations (e.g., depleted oil and gas reservoirs, saline aquifers)

Key CCUS Technologies

1.
2.
3.
4,
5.

Chemical solvent-based absorption

Cryogenic separation

Direct Air Capture (DAC)

Enhanced Oil Recovery (EOR)

Bio-Energy with Carbon Capture and Storage (BECCS)

f%t info@igraias.com , support@igraias.com 9823256625 % 9579247470


mailto:info@iqraias.com
mailto:support@iqraias.com

IQRA IAS

fe]=¥:Y] AN INSTITUTE FOR CIVIL SERVICES

Wisdom leads to success

These technologies vary in maturity and cost-effectiveness.

Rationale for CCUS Investment

I. Tackling Hard-to-Abate Sectors
Industries such as:

Cement

Steel

Chemicals
Refineries
Thermal power

SANC O

are difficult to decarbonise through renewable energy alone. CCUS provides an alternative mitigation pathway.

I1. Supporting Low-Carbon Hydrogen

CCUS enables:
1. Production of low-carbon hydrogen (blue hydrogen).
2. Integration with India’s hydrogen economy.

This complements renewable-based green hydrogen initiatives.

I11. Global Net Zero Imperative

To meet the 2050 global net zero target, global CCUS capacity must reach at least 1 billion tonnes per year by 2030.
India’s early investment strengthens its climate leadership credentials.

IV. Trade Competitiveness

With emerging carbon border taxes such as the EU’s Carbon Border Adjustment Mechanism (CBAM), decarbonised industrial output enhances export
competitiveness.

Sectoral Focus

As per the Department of Science and Technology’s roadmap, CCUS will be deployed across five major sectors:

Power
Steel
Cement
Refineries
Chemicals

SRR

Scaling readiness levels across these sectors ensures comprehensive industrial mitigation.

Challenges in CCUS Deployment

1. High Costs

1. Carbon capture remains capital-intensive.
2. Transportation and storage add to value-chain expenses.

2. Technological Maturity

1. Many technologies are at pilot or demonstration stages.
2. Limited large-scale testing.

3. Regulatory and Institutional Gaps

1. Lack of comprehensive CCS regulations.
2. Monitoring and liability frameworks need development.

4. Funding Constraints
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Large-scale deployment requires sustained public-private financing models.

Department of Science and Technology’s CCUS Roadmap
The roadmap follows a phased approach:

Phase 1 (2025-2030)

1. Support breakthrough research.
2. Establish critical research facilities.
3. Fund pilot-scale demonstration projects.

Phase 2 (2030-2035)

Implement hub-and-cluster model.

Draft national CCS regulations.

Accelerate mineralisation projects in basalt formations (e.g., Deccan Traps).
Link CCS to carbon markets.

BN

Phase 3 (2035-2045)

1. Develop two commercial-scale CCS hubs.
2. Integrate CCS with hydrogen initiatives.
3. Complete regulatory frameworks for commercialisation.

Strategic Implications for India

1. Climate Leadership: Reinforces India’s commitment under the Paris Agreement.

2. Industrial Competitiveness: Protects export sectors from carbon-related tariffs.

3. Energy Security: Reduces reliance on imported fossil fuels by enabling cleaner domestic utilisation.

Environmental and Ethical Considerations

1. Risk of “carbon lock-in” if CCUS prolongs fossil fuel dependency.

2. Need for strict monitoring to prevent leakage.

3. Must complement—not substitute—renewable expansion.
Way Forward

1. Develop clear CCS regulatory frameworks.

2. Encourage public-private partnerships.

3. Integrate CCUS with carbon pricing mechanisms.

4. Invest in R&D and indigenous innovation.

5. Ensure environmental safeguards and public transparency.

Conclusion

The X20,000 crore allocation for CCUS represents a strategic investment in industrial decarbonisation and long-term climate resilience.

By combining technological innovation, regulatory reform, and industrial integration, India can address emissions in hard-to-abate sectors while
safeguarding export competitiveness and advancing its Net Zero pathway.

The effectiveness of CCUS will depend on balancing technological ambition with environmental prudence and economic viability.

Mains Practice Question:

“Carbon Capture, Utilisation and Storage (CCUS) is critical for decarbonising hard-to-abate sectors. Examine its relevance for India’s climate
strategy and discuss the challenges in its large-scale deployment.”
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Chemical Parks Policy

b g Syllabus Mapping:
GS Paper III - Indian Economy (Industrial Policy, Manufacturing, Infrastructure)
GS Paper III - Environment (Industrial Regulation, Sustainable Development)

Introduction

The Union Budget 2026-27 has proposed the establishment of three new Chemical Parks with an allocation of X600 crore. The initiative adopts a cluster-
based, infrastructure-led strategy to enhance manufacturing competitiveness and position India as a global chemical production hub.

What are Chemical Parks?

Chemical Parks are planned industrial clusters designed specifically for chemical and petrochemical manufacturing.

They provide:

1. Shared world-class infrastructure
2. Common effluent treatment plants
3. Logistics facilities

4. Research and testing infrastructure

The clustering model promotes economies of scale and reduces production costs.

Status of India’s Chemical Industry

1. Contributes around 7% to national GDP.
2. Accounts for 8.1% of manufacturing Gross Value Added (FY24).
3. India is the 6th largest chemical producer globally and 3rd largest in Asia.

The sector spans petrochemicals, agrochemicals, specialty chemicals, pharmaceuticals, and polymers.

Key Challenges Facing the Industry

1. Import Dependence

1. Trade deficit of approximately USD 31 billion (2023).
2. Heavy reliance on imported feedstock and specialty chemicals.

2. Infrastructure and Logistics Constraints

1. Outdated industrial clusters.
High logistics costs leading to price disadvantages.

N

3. Upstream Bias

1. Focus on bulk chemical production.
2. Limited diversification into high-value specialty and downstream products.

4. Low R&D Investment

1. R&D expenditure at 0.7%, compared to global average of 2.3%.
This constrains innovation and product differentiation.

5. Environmental Compliance Hurdles

1. Lengthy Environmental Clearance (EC) processes.
2. Overlapping regulatory frameworks at State and Central levels.

6. SKkill Deficit

1. Estimated 30% shortage in skilled professionals.
2. Acute gaps in green chemistry, nanotechnology, and advanced materials.
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Significance of the New Chemical Parks

I. Industrial Competitiveness

Cluster-based development reduces:

1. Infrastructure duplication
2. Transportation costs
3. Compliance burden

II. Import Substitution
Boosts domestic manufacturing, thereby reducing trade deficit.
III. Employment Generation
Chemical parks generate:
1. Direct industrial employment
2. Ancillary service jobs
3. R&D opportunities
IV. Value Chain Integration
Encourages movement from:
1. Bulk chemicals

to

2. Specialty and high-value chemicals

This enhances export potential.
Complementary Government Initiatives
1. Plastic Parks: Support plastic waste management and recycling while strengthening processing capacities.

2. Bulk Drug Parks: Promote self-reliance in Active Pharmaceutical Ingredients (APIs).

3. PCPIRs: The Petroleum, Chemicals and Petrochemicals Investment Region (PCPIR) initiative supports large-scale petrochemical investment
zones.

4. PLI Schemes: The Production Linked Incentive Scheme supports domestic production of:

1. Key Starting Materials (KSMs)
2. Drug intermediates
3. APIs

Environmental Considerations

Chemical manufacturing has:

1. High pollution potential
2. Hazardous waste generation

Thus, chemical parks must integrate:

1. Advanced effluent treatment systems
2. Zero liquid discharge norms
3. Green chemistry practices

Sustainable industrialisation is critical.

Way Forward

1. Enhance R&D investment to global standards.

2. Promote public-private partnerships in technology development.
3. Streamline environmental clearance processes.

4. Strengthen skill development programmes.
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5. Focus on specialty and green chemicals for export competitiveness.

Conclusion

The proposal to establish three new Chemical Parks reflects a strategic push toward cluster-based industrial development.

By addressing infrastructure bottlenecks, enhancing value addition, and promoting sustainable manufacturing, the initiative can significantly improve
India’s global standing in the chemical sector.

However, long-term success will depend on balancing industrial expansion with environmental safeguards and technological innovation.

Mains Practice Question:

“Evaluate the role of cluster-based Chemical Parks in enhancing India’s industrial competitiveness. What structural reforms are necessary to
overcome the challenges faced by the chemical industry?”

Environmental Governance Concerns

¢ Syllabus Mapping:

GS Paper III - Environment (Environmental Impact Assessment, Conservation, Sustainable Development)
GS Paper II - Polity & Governance (Judiciary, Constitutional Provisions, Public Trust Doctrine)
Introduction

Recent developments indicate a gradual dilution of environmental safeguards in India. This trend is reflected in changes to regulatory procedures,
reinterpretation of protected areas, and judicial decisions recalling earlier progressive judgments. The evolving approach raises concerns about
constitutional guarantees, ecological sustainability, and intergenerational equity.

I. Systematic Dilution of Environmental Regulation

1. Environmental Impact Assessment (EIA) Process

1. Since December 18, 2025, non-coal mining projects may proceed with land acquisition prior to completion of Environmental Impact
Assessment (EIA).
2. EIAs can reportedly be conducted without precise disclosure of project location and area details.

This weakens the precautionary principle and undermines informed public consultation.

2. Judicial Recall of Progressive Rulings

1. The recall of Vanashakti vs Union of India (2025) diluted restrictions on retrospective environmental clearances.
2. Retrospective clearances allow projects to regularize violations after commencement, weakening regulatory deterrence.

This signals a departure from earlier pro-environment jurisprudence.
3. Aravalli Hills Definition Controversy

The Court reportedly accepted a 100-metre height-based definition of the Aravalli hills.

Implications:

1. Large ecologically significant areas excluded from protection.

2. Weakens Article 48A (Directive Principle mandating protection of environment).
3. Raises concerns under Article 21 (Right to life).

4. Mangroves and Coastal Ecology

Judicial approvals permitting mangrove destruction (e.g., in Raigarh, Maharashtra for industrial purposes) rely heavily on compensatory afforestation.

However:
1. Mangroves are unique ecosystems.
2. Compensatory plantations cannot replicate biodiversity functions.

This approach may undermine ecological science-based conservation.
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5. Strategic Infrastructure vs Ecology

In Citizens for Green Doon vs Union of India (2021), wider road construction in ecologically fragile Uttarakhand was permitted citing strategic defense
needs.

Subsequent flash floods and ecological disturbances highlight the risks of prioritizing infrastructure over ecological stability.

II. Constitutional and Jurisprudential Dimensions

1. Article 21 - Right to Life

The Supreme Court has interpreted Article 21 to include:

1. Right to clean air
2. Right to safe drinking water
3. Right to healthy environment

Dilution of environmental safeguards challenges this interpretation.

2. Article 14 - Non-Arbitrariness

Environmental clearances without full scrutiny may violate equality and non-arbitrariness principles.
3. Article 48A and Article 51A(g)

1. Article 48A directs the State to protect the environment.
2. Article 51A(g) imposes a fundamental duty on citizens to safeguard nature.

Regulatory weakening contradicts these constitutional mandates.
4. Public Trust Doctrine
Established in M.C. Mehta v. Kamal Nath, the Public Trust Doctrine holds that:

1. Natural resources are held in trust by the State for public use.
2. They cannot be privatized for exclusive commercial exploitation.

Judicial approval of environmentally harmful activities appears inconsistent with this principle.

III. Broader Implications

1. Climate Vulnerability
India is highly climate-vulnerable. Ecological degradation exacerbates:

1. Flood risks
Landslides
3. Heat stress

N

2. Development vs Sustainability Debate
Short-term economic gains may undermine long-term ecological security.

Sustainable development requires balance, not trade-off.

3. Investor Certainty vs Ecological Security

While streamlined clearances may improve Ease of Doing Business, regulatory instability and ecological disasters increase long-term economic costs.

IV. Counter-Arguments

1. Strategic defense and infrastructure projects require flexibility.
2. Economic growth and employment generation remain national priorities.
3. Excessive environmental litigation can delay essential projects.

Thus, the debate is not binary but requires calibrated policy design.
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Way Forward

Reinforce the precautionary principle.

Strengthen independent environmental regulatory bodies.
Enhance scientific rigor in EIA processes.

Ensure transparent public participation.

Integrate climate risk assessments into project approvals.

SANCE O

Conclusion

India’s environmental governance framework is rooted in constitutional mandates and progressive judicial doctrines. However, recent trends suggest
a shift toward regulatory relaxation and judicial recalibration.

Balancing development with ecological sustainability remains essential. Diluting environmental protections may yield short-term economic benefits but
risks long-term ecological and constitutional consequences.

A robust, science-based, and constitutionally aligned approach is necessary to uphold environmental justice and intergenerational equity.

Mains Practice Question:

“Examine the recent trends indicating dilution of environmental safeguards in India. Discuss their constitutional and ecological implications.”

[llegal Rat-Hole Mining

b g Syllabus Mapping:
GS Paper III - Environment (Mining, Sustainable Development, Disaster Management)
GS Paper III - Indian Economy (Natural Resources, Regional Development)

Introduction
Arecent incident of illegal rat-hole mining in Meghalaya has reportedly claimed over 20 lives, once again highlighting the dangers of unscientific mining

practices. Despite regulatory bans and judicial interventions, the continuation of such mining reflects deep-rooted socio-economic and governance
challenges.

What is Rat-Hole Mining?

Rat-hole mining is a primitive and hazardous method of coal extraction characterized by narrow tunnels resembling burrows.

Process

1. Vegetation is cleared.

2. Small vertical pits are dug to access coal seams.

3. Horizontal tunnels are excavated along coal deposits.

4. Workers manually extract coal inside confined spaces.
Methods

1. Side-cutting: Horizontal tunnels along hill slopes.

2. Box-cutting: Rectangular pits dug vertically before tunneling.

Why is Rat-Hole Mining Dangerous?

Absence of engineered roofs and side-wall protections.
High risk of tunnel collapse.

Poor ventilation leading to suffocation.

Flooding risks during monsoons.

BN e

Such conditions make it one of the most unsafe forms of mining.

Reasons for Continued Illegal Mining

1. Geological Factors

Coal seams in Meghalaya are:
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1. Thin and discontinuous.
This makes large-scale mechanised mining less feasible and rat-hole mining comparatively economical.
2. Lack of Alternative Livelihoods

Limited opportunities in:

1. Horticulture
2. Manufacturing
3. Construction

Mining becomes a survival strategy in economically backward regions.
3. Complex Land Ownership
Meghalaya’s landholding system includes:

1. Private and community ownership.
2. Fragmented small holdings.

This complicates regulatory enforcement.
4. Enforcement Challenges

Despite bans, illegal mining continues due to:

1. Weak monitoring.
2. Local political economy interests.
3. Cross-border coal trade networks.

Legal and Regulatory Measures

1. Mines and Minerals (Development and Regulation) Act, 1957
Mines and Minerals (Development and Regulation) Act, 1957

Provides statutory framework to regulate mining activities.

2. National Green Tribunal (NGT) Ban

National Green Tribunal

1. Banned rat-hole mining in Meghalaya in 2014.
2. Declared it unscientific and unsafe.

The ban was subsequently upheld by the Supreme Court.

Environmental and Social Implications

1. Ecological Damage

Deforestation

Soil erosion

Water contamination
Acid mine drainage

BN

2. Human Rights Concerns

1. Child labour reports in past incidents.
2. Poor safety standards.
3. Lack of insurance and compensation mechanisms.

3. Governance Credibility

Recurring incidents weaken public trust in regulatory institutions.
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Broader Developmental Perspective

The issue reflects the development paradox:

1. Economic deprivation drives unsafe practices.
2. Environmental degradation perpetuates poverty.

Sustainable mining must balance economic necessity with ecological integrity.

Way Forward

Promote alternative livelihood schemes (skill development, eco-tourism).
Strengthen real-time monitoring through satellite surveillance.

Simplify land regulation frameworks for effective oversight.

Introduce safe, small-scale mechanised mining alternatives.

Enhance community participation in environmental governance.

SANE Ol

Conclusion

[llegal rat-hole mining in Meghalaya represents a complex intersection of poverty, geology, and weak regulatory enforcement.

While legal bans exist, lasting solutions require socio-economic transformation and institutional strengthening. Sustainable development demands
replacing hazardous practices with safer, regulated, and environmentally responsible alternatives.

Mains Practice Question:

“Despite judicial bans, illegal rat-hole mining continues in Meghalaya. Analyse the socio-economic and regulatory factors behind its
persistence and suggest sustainable solutions.”

SCIENCE & TECHNOLOGY

RDI Innovation Fund

o Syllabus Mapping:
GS Paper III - Science & Technology (Research & Development, Innovation Ecosystem)
GS Paper III - Indian Economy (Startup Ecosystem, Industrial Policy, Sunrise Sectors)

Introduction

The Ministry of Science and Technology has launched the first Open Call under the Research, Development and Innovation (RDI) Fund. This call, issued
by the Technology Development Board (TDB), targets projects at Technology Readiness Level (TRL) 4 and above, signalling a shift from ideation-driven
funding to market-oriented innovation support.

Understanding Technology Readiness Level (TRL)
The TRL framework was originally introduced by NASA to assess the maturity of technologies.

TRL Scale (1-9)

TRL-1: Basic principles observed

TRL-4: Technology validated in laboratory environment
TRL-7/8: Prototype demonstration in operational environment
TRL-9: Fully commercialised and market-ready product

BN e

By focusing on TRL-4 and above, the RDI Fund targets technologies transitioning from lab validation to commercial deployment.

About the RDI Fund

The RDI Fund operates as a Special Purpose Fund under the RDI Scheme, which is a flagship initiative of the Department of Science and Technology
(DST).

Corpus
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1. X1 lakh crore over six years.

This represents one of India’s largest structured investments in innovation financing.

Objectives of the RDI Fund

Accelerate investment in India’s R&D ecosystem.

Support private enterprises, startups, and industries.

Promote sunrise and strategic sectors.

Transform research outcomes into globally competitive products.

BN

The emphasis is on bridging the “valley of death” between research and commercialisation.

Funding Mechanisms

The fund adopts a blended financing model:

1. Loans: Long-term, collateral-free loans up to 50% of project cost.
2. Equity Participation: Up to 25% of assistance sought.
3. Debt-to-Equity Conversion: Option at later stages.

This structure reduces financial risk for innovators while ensuring accountability.

Role of Technology Development Board (TDB)

The Technology Development Board functions under the Department of Science and Technology and supports commercialisation of indigenous
technologies.

The current Open Call reflects TDB’s mandate to:

1. Scale up indigenous innovations.
2. Promote self-reliance in high-technology sectors.
Priority Sectors

The RDI Fund focuses on strategically critical domains:

Energy Security, Transition and Climate Change

Deep Technology (Quantum computing, Robotics, Space technologies)
Artificial Intelligence for Indian Applications

Biotechnology and Medical Technologies

Digital Economy and Digital Agriculture

SANE O

These sectors align with national missions on green growth, digital transformation, and strategic autonomy.

Strategic Significance

1. Strengthening Innovation Ecosystem: Encourages private sector participation in R&D, which traditionally has low investment levels in India
compared to global standards.

2. Bridging Lab-to-Market Gap: India’s challenge has often been weak commercialisation of research outputs. Targeting TRL-4+ technologies
enhances translational research.

3. Enhancing Global Competitiveness: Focus on deep tech and Al supports India’s ambition to become a global innovation hub.

4. Supporting Atmanirbhar Bharat: Indigenous development in quantum, biotechnology, and energy technologies reduces import dependence
in critical sectors.

Challenges

Risk of project failure at scale-up stage.

Need for strong intellectual property protection.
Ensuring equitable access to funding across regions.
Maintaining transparency in fund allocation.

BN
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Way Forward

Strengthen academia-industry collaboration.
Promote incubation and technology parks.
Improve IP commercialisation frameworks.

Create performance-based milestone funding.

Link RDI funding with export promotion strategies.

SANCE O

Conclusion

The launch of the first Open Call under the RDI Fund represents a decisive move toward building a robust innovation-to-commercialisation pipeline in
India.

By focusing on TRL-4 and above technologies and adopting blended financing models, the initiative aims to convert scientific potential into market-
ready, globally competitive products.

Sustained policy support and ecosystem coordination will determine its success in transforming India into a knowledge-driven economy.

Mains Practice Question:

“Examine the significance of the Research, Development and Innovation (RDI) Fund in strengthening India’s technology ecosystem. How can
focusing on higher Technology Readiness Levels accelerate industrial growth?”

Startup Recognition Framework

g Syllabus Mapping:
GS Paper III - Indian Economy (Startup Ecosystem, Entrepreneurship, Industrial Policy)
GS Paper III - Science & Technology (Deep Tech, Innovation Ecosystem)

Introduction
The Government has revised the Startup Recognition Framework to expand access to research, encourage innovation-led growth, and position India as

a manufacturing-driven economy and hub for emerging technologies. The reforms aim to accommodate high-growth and deep-tech enterprises within
a more flexible regulatory structure.

Key Changes in the Revised Framework

1. Enhanced Turnover Threshold

1. Previous turnover limit: X100 crore
2. Revised limit: 200 crore

This allows scaling startups to continue availing recognition benefits for a longer growth phase.
2. Dedicated Deep Tech Startup Category

A new category has been introduced for Deep Tech Startups, focusing on breakthrough and frontier technologies such as:

1. Quantum computing

2. Robotics

3. Space technologies

4. Biotechnology

5. Advanced materials

Expanded Eligibility

1. Age limit extended from 10 years to 20 years from date of incorporation.
2. Turnover threshold increased to 300 crore.

This recognises the longer gestation periods and capital intensity of deep-tech ventures.
3. Inclusion of Cooperative Societies
Eligibility has been extended to:

1. Multi-State Cooperative Societies under the Multi-State Co-operative Societies Act, 2002
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2. Cooperative Societies under State and Union Territory laws

This widens the startup ecosystem to include collective enterprise models, particularly in agriculture, rural innovation, and social entrepreneurship.

Recognised Startups: Institutional Framework

A Recognised Startup is one officially acknowledged by the Department for Promotion of Industry and Internal Trade (DPIIT) based on notified
eligibility criteria.

As of December 2025:

1. Over 2 lakh DPIIT-recognised startups
2. Nearly 50% originate from Tier-II and Tier-III cities

This indicates geographical diversification of innovation.

Benefits of Recognition

Recognised startups enjoy:

Exemption from including cash flow statements in financial filings.

100% tax exemption on profits for three years under the Income Tax Act, 1961 (subject to conditions).
Access to easier compliance norms.

Eligibility for government procurement relaxations.

B W e

These measures reduce compliance burdens and enhance capital efficiency.

Significance of the Revision
I. Strengthening Manufacturing-Led Growth: Encourages startups to participate in high-value manufacturing and advanced technology sectors.

I1. Supporting Long-Gestation Innovation: Deep-tech sectors require extended R&D cycles; the 20-year window ensures continuity of policy
support.

II1. Expanding Financial Inclusion: Including cooperatives broadens participation in innovation, particularly in rural and community-driven
sectors.

IV. Promoting Regional Equity: Growth of startups in Tier-1I and Tier-III cities reduces metropolitan concentration.

Complementary Initiatives

1. Startup India Initiative: Promotes entrepreneurship through tax benefits, simplified compliance, and funding support.
2. Atal Innovation Mission (AIM): Encourages grassroots innovation and incubation networks.

3. GENESIS: Supports Gen-Next startups in emerging sectors.

4. NIDHI: The National Initiative for Developing and Harnessing Innovations supports technology incubation.

Challenges

Access to patient capital for deep tech ventures.
Limited domestic venture funding in frontier sectors.
Regulatory uncertainties in emerging technologies.
Need for stronger academia-industry collaboration.

B e

Way Forward

Develop sovereign innovation funds for deep tech.
Enhance public procurement for startup products.
Strengthen IP protection frameworks.

Encourage industry-academia R&D partnerships.
Promote export-oriented innovation strategies.

SANE O
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Conclusion

The revised Startup Recognition Framework reflects a strategic recalibration to accommodate high-growth, deep-tech, and cooperative enterprises
within India’s innovation landscape.

By raising thresholds and extending eligibility, the reform supports scale, inclusivity, and technological advancement.

Sustained ecosystem support, capital access, and regulatory clarity will determine whether India transitions from a startup nation to a global innovation
leader.

Mains Practice Question:

“Examine the significance of the revised Startup Recognition Framework in strengthening India’s innovation and manufacturing ecosystem.
How can policy reforms enhance the growth of deep-tech startups?”

KAVACH Railway Safety System

¢ Syllabus Mapping:
GS Paper III - Science & Technology (Indigenous Technology, Al, Safety Systems)
GS Paper III - Infrastructure (Railways, Transport Safety, Modernisation)

Introduction

India’s indigenously developed Kavach system has emerged as a transformative intervention in railway safety. Implemented across more than 2,200
route kilometres, the system has contributed to a sharp decline in train accidents—from 135 (2014-15) to 31 (2024-25) and further to 11 (2025-
26). This reflects the growing impact of technology-driven safety reforms in Indian Railways.

What is Kavach?

Kavach is an indigenously developed Automated Train Protection (ATP) system designed to:
1. Prevent train collisions

2. Enforce speed control

3. Enhance real-time monitoring

Developed by

The system was developed by the Research Designs and Standards Organisation (RDSO).
Evolution

1. Adopted as India’s National ATP system in 2020.

2. Kavach Version 4.0 approved in 2024.
3. Future integration into Vande Bharat 4.0, envisaged with Kavach 5.0.

Key Safety Features

1. Signal Passing at Danger (SPAD) Prevention

1. Automatically stops trains before crossing a red signal.
2. Reduces human error-related accidents.

2. Cab Signalling

1. Displays movement authority.
2. Shows target distance, permissible speed, and signal aspects.

3. Collision Prevention

Prevents:

1. Head-on collisions
2. Rear-end collisions
3. Side-on collisions
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4. Real-Time Updates: Continuous communication with locomotive systems.
5. Level Crossing Safety: Automatic horn activation when approaching gates.

6. Emergency Stop-on-Sight (SoS): Immediate emergency response messaging in critical conditions.

7. Centralised Monitorin: Network Management System (NMS) enables live tracking of train movement.

Working Principle

Kavach operates through:

1. Continuous communication between trackside equipment and locomotives.
2. Secure Ultra High Frequency (UHF) radio antennas.

3. Track-mounted Radio Frequency Identification (RFID) tags.

This ensures real-time data exchange and automatic corrective action.

Impact on Railway Safety

1. Significant reduction in accidents over the past decade.
2. Minimises dependency on human intervention alone.
3. Enhances passenger confidence in rail transport.

Indian Railways is one of the largest rail networks globally; such technology improves systemic resilience.

Complementary Technology-Led Safety Initiatives

1. Al-enabled Intrusion Detection System (IDS)

1. Based on Distributed Acoustic Sensing (DAS).
2. Detects wild animals or human intrusion on tracks.

2. Al-driven Predictive Maintenance

1. Video Surveillance System (VSS).
2. Predicts equipment failure before accidents occur.

3. GPS-based Fog Safety Device (FSD)

1. Assists drivers in low-visibility conditions.

Strategic Significance

1. Indigenous Innovatio: Reduces reliance on foreign ATP systems.

2. Infrastructure Modernisation: Aligns with broader railway modernisation goals.

3. Economic Efficiency: Prevents costly derailments and infrastructure damage.

4. Digital India Integration: Integrates Al and digital monitoring into public infrastructure.

Challenges

1. High capital cost of nationwide deployment.
2. Requirement of skilled technical manpower.
3. Integration with legacy railway systems.
Way Forward

1. Accelerate pan-India implementation.

2. Upgrade to Kavach 5.0 with Al integration.
3. Enhance cybersecurity safeguards.

4. Expand real-time analytics capabilities.

5. Continuous training of railway personnel.
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Conclusion

Kavach represents a major milestone in India’s railway safety architecture. By combining indigenous innovation with Al-driven monitoring and real-
time communication, it significantly enhances operational safety and reduces accident risks.

[ts nationwide expansion will be critical for achieving a safe, efficient, and technologically advanced railway network.

Mains Practice Question:

“Discuss the role of Kavach as an indigenous Automated Train Protection system in strengthening railway safety in India. What challenges
must be addressed for its nationwide implementation?”
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