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The Waqt (Amendment) Bill, 2025

o Syllabus Mapping:

GS Paper 2 - Governance: Minority Welfare Schemes and Institutional Reforms
GS Paper 2 - Indian Constitution: Fundamental Rights, Article 25 & 26

GS Paper 2 - Polity and Law: Statutory Bodies, Tribunal Reforms

1. Context

The Waqf (Amendment) Bill, 2025 was tabled in the Lok Sabha amid protest and debate. The bill, based on Joint Parliamentary Committee
(JPC) recommendations, seeks to overhaul the Waqf Act, 1995, focusing on improving governance, transparency, dispute resolution, and
registration mechanisms related to Waqf properties in India.

2. Key Features of the Waqf (Amendment) Bill, 2025

2.1 Retention of ‘Waqf by User’

o Protects religious sites established through customary usage before the amendment unless legally contested.
e Example: Long-standing mosques without formal deeds remain protected.

2.2 Inclusion of Non-Muslims in Waqf Bodies

e Up to 2 non-Muslims allowed in Central Waqf Council.
e Aims to enhance administrative expertise and transparency.

2.3 Digital Registration Portal

e Mandatory centralised online registration of waqf properties within 6 months, extendable by tribunals.
e Benefit: Prevents duplication, mismanagement, and fraud.

2.4 Reformed Tribunal Composition
e New structure includes:
o District Judge
o Joint Secretary-level Officer
o Muslim Law Expert
e Ensures legal, administrative, and religious balance in waqf disputes.

2.5 Application of the Limitation Act, 1963

e Section 107 repealed to permit adverse possession claims.
o Allows claimants to legally possess waqf land after 12 years of encroachment.

3. Critical Issues and Concerns

Issue Explanation

Religious Targeting Critics say the law disproportionately affects Muslim-managed properties, unlike religious institutions of other
Allegations faiths.

Exclusion of New Converts Muslims must prove 5 years of practice to create waqf, possibly violating Article 25 (freedom of religion).
Encroachment Legalisation Applying Limitation Act may legitimise illegal occupation of waqf lands.

Risk

Reduced Judicial Oversight Shift towards state-appointed officers may compromise neutrality in sensitive disputes.

Removal of Section 40 Though intended to stop misuse, it restricts Waqf Boards from identifying undocumented waqf properties.

4. Why This Amendment Was Proposed

4.1 To Improve Transparency

e Encourages digital documentation and reduces manipulation.
e Example: 515 properties misclassified under Section 40 in the past.

4.2 To Streamline Property Management
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o Targets irregularities in surveys, registrations, and claims.
e Several states have pending surveys (e.g., Gujarat, Uttarakhand).

4.3 To Curb Misuse of Waqf Laws

e Prevents creation of false waqf claims that result in communal tensions.
e Example: Delhi’s 123 property transfer under UPA now scrutinised.

4.4 Welfare for the Poor
e Reduces Waqf Board contribution fees (from 7% to 5%) to enable greater investment in:
o Education
o Healthcare
o Housing schemes

4.5 Dispute Resolution and Legal Clarity

e Reforms tribunal mechanism and provides right to appeal in High Courts, ensuring checks and balances.

5. Stakeholders' Perspectives

Stakeholder Viewpoint

Government Argues the bill improves transparency and governance while checking misuse and encroachment.
Muslim Organisations  Fear erosion of autonomy, potential legal dispossession, and state interference.

Legal Experts Concerned over retrospective application of the Limitation Act and its constitutionality.

Minority Rights Groups Demand consultation with stakeholders, protection of religious freedom and community assets.
6. Constitutional and Legal Dimensions

e Article 25 & 26: Protect freedom of religion and management of religious institutions.
o Doctrine of Adverse Possession: Contested when applied to charitable or religious lands.
e Judicial Review: Likely challenge in courts on grounds of discrimination and violation of religious rights.

7. Way Forward
Area Recommendations
Stakeholder Dialogue Include community leaders, legal experts, and state governments in the legislative process.
Safeguard Against Encroachment Legalisation Amend provision to protect waqf lands from being claimed via adverse possession.
Ensure Tribunal Neutrality Retain judicial oversight while incorporating efficiency mechanisms.
Balanced Reforms Maintain the spirit of waqf while enhancing transparency and accountability.
Technology Integration Use Al and blockchain for real-time monitoring and record-keeping of waqf properties.

8. Conclusion

The Waqf (Amendment) Bill, 2025 is a double-edged reform: while it strengthens governance, introduces digitisation, and aims to eliminate systemic
misuse, it simultaneously raises concerns about minority rights, religious autonomy, and property protection.

A balanced, inclusive, and legally sound approach is essential to ensure the bill does not compromise constitutional freedoms while achieving
its transparency and efficiency objectives.

Understanding Judicial Transfers in India

£ Syllabus Mapping:
GS Paper II - Polity and Constitution (Structure, organization and functioning of the judiciary)
GS Paper II - Governance (Transparency, accountability and institutions of governance)

1. Context

The recent transfer of Justice Yashwant Varma from the Delhi High Court to the Allahabad High Court has reignited debates around the judicial
transfer system, its transparency, rationale, and impact on judicial independence. Protests by bar associations reflect growing concerns about lack of
clarity and accountability in the process.

2. What Are Judicial Transfers?

e Judicial transfers refer to the relocation of a judge from one High Court to another, often justified on administrative, public interest,
or efficiency grounds.
e Transfers can be consensual or non-consensual, and they typically do not involve any promotion or demotion.

4



IQRA IAS

An Institute for Civil Services

3. Constitutional Provision
e Article 222(1) of the Indian Constitution:
“The President may, after consultation with the Chief Justice of India, transfer a judge from one High Court to any other High Court.”

e The consultation with the Chief Justice of India (CJI) is mandatory but the article does not elaborate on criteria or procedure, leaving scope
for judicial interpretation.

4. Key Supreme Court Judgments

Case Year Significance
First Judges Case (S.P. Gupta v. 1981 Gave primacy to the Executive; held that CJI's opinion is not binding.
Union of India)

Second Judges Case 1993 Overruled the First; gave primacy to CJI and judiciary through the Collegium system.
Third Judges Case (Re 1998 Expanded Collegium to include CJI + 4 senior-most SC judges; added requirement of consultation with
Presidential Reference) judges familiar with the judge or the High Court involved.

5. Authorities Involved in the Transfer Process
Judiciary

e CJI: Initiates the transfer.
e Collegium: CJI + 4 senior-most Supreme Court judges.
e Consultations:
o Chief Justices of concerned High Courts.
o One or more Supreme Court judges acquainted with the judge’s work.

Executive

o Law Ministry: Reviews and forwards Collegium recommendation to the PM.
e Prime Minister: Advises the President.

e President of India: Gives final approval.

o Department of Justice: Issues the official notification.

6. Procedure of Judicial Transfers

Initiation: The C]I assesses the need for transfer on judicial efficiency, public interest, or policy grounds.
Consultation: Collegium consults relevant judges and CJ of both High Courts.

Recommendation: Collegium finalises decision.

Executive Review: Law Ministry forwards recommendation to PM.

Presidential Approval: The President signs the order.

Notification: Published by the Department of Justice.

o U Wi

7. Debates and Concerns Surrounding Transfers

Lack of Transparency

e No publicly disclosed reasoning or objective criteria for transfers.
e In non-consensual transfers, affected judges may feel penalised or demoralised.

Impact on Judicial Independence

e Perceived or actual executive influence may compromise the judiciary’s autonomy.
o Frequent transfers can affect judicial continuity and morale.

Regional & Linguistic Disruptions
o Transferring judges to High Courts with different working languages or legal cultures affects productivity and delivery.
Public Perception and Trust

e Unexplained transfers, especially of well-regarded or senior judges, erode public trust and raise questions about institutional integrity.

8. Justifications for Transfers

e Avoidance of Local Bias or Favouritism.
e Breaking regional or caste-based lobbies within the judiciary.
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o Ensuring impartiality in sensitive cases or when a judge has close ties in a particular region.
e Administrative balancing and addressing judicial shortages in other High Courts.

9. Way Forward
Reform Area Suggestions
Transparency & Accountability Publish reasons for transfer (except in sensitive cases), as recommended by the Madras Bar Association.
Collegium Reform Institutionalise the NJAC (National Judicial Appointments Commission) with safeguards for
independence.
Digital Performance Records Maintain objective performance reviews accessible within the judiciary.
Sensitivity to Local Conditions Respect linguistic/cultural issues while assigning judges to new High Courts.

Bar Council & Civil Society Greater communication between judiciary and legal community to prevent unrest and maintain faith in
Engagement institutions.

10. Conclusion

Judicial transfers, though constitutionally sanctioned, must be guided by fairness, transparency, and public interest. A robust, institutionalised
framework, backed by well-documented rationale and stakeholder communication, is essential to protect the independence and credibility of the
judiciary. As India’s democracy matures, the judiciary must lead by ensuring that internal processes remain as just as the verdicts they deliver.

Mains Practice Question

Q. Discuss the constitutional provisions, procedure, and controversies surrounding the transfer of High Court judges in India. Suggest reforms to
ensure transparency and judicial independence in the transfer process.

GOVERNANCE

Green Credit Programme

b 4 Syllabus Mapping:

GS Paper 2 - Governance: Government Policies & Interventions, Environmental Governance

GS Paper 3 - Environment: Conservation, Afforestation, Climate Action, Sustainable Development
GS Paper 3 - Economy: ESG Compliance, Green Markets

1. Context

The Green Credit Programme (GCP), launched in October 2023 and showcased at COP28, aims to monetise voluntary environmental services.
However, it is now under scrutiny for its implementation model, which critics claim may incentivise forest diversion and promote monoculture
plantations on ecologically sensitive lands, raising questions about the programme’s sustainability and ecological efficacy.

2. What is the Green Credit Programme (GCP)?

a. Overview

e Launched: October 2023 (under Green Credit Rules)
e Unveiled at: COP28 (Dubai) by the Prime Minister of India and UAE President
e Implemented by: Indian Council of Forestry Research and Education (ICFRE), Dehradun

b. Objective
e To incentivise voluntary environmental actions by creating tradable green credits

e To support India’s Mission LiFE (Lifestyle for Environment) campaign
e To assist industries in meeting compensatory afforestation and ESG compliance obligations

3. Key Features of GCP
Feature Details
Voluntary Participation Open to individuals, corporates, and PSUs — encourages proactive green investment.
Seven Eco-Actions 1. Tree plantation
Covered 2. Water conservation

3. Sustainable agriculture
4. Waste management
5. Air quality improvement
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6. Mangrove protection
7. Ecosystem restoration
Tradable Green Credits Green credits are marketable assets, representing verified ecological contributions.

Compensatory Credits can be used to fulfil obligations under the Forest Conservation Act, 2023.

Afforestation Link

ESG Compliance Supports corporates in meeting SEBI-mandated Environmental, Social, and Governance (ESG)
norms.

4. How Does the Programme Work?

a. Registration & Verification

o Entities register with ICFRE, which serves as the nodal authority
e Activities must be approved, funded, and executed within 2 years

b. Land Allotment
o State forest departments allocate degraded forest land (min. 5 hectares) for eco-actions
c. Implementation

o Forest departments carry out tree plantation and site maintenance
e A minimum density of 1,100 trees/hectare is required

d. Credit Generation & Trade
e 1 mature tree = 1 green credit

o Credits verified on parameters such as survival rate, biodiversity relevance, and climatic suitability
o Tradable in a domestic credit market, accessible to industries for afforestation or ESG purposes

5. Benefits of the Green Credit Programme

Benefit Impact
Public-Private Participation Mobilises non-state actors for environmental restoration
Environmental Monetisation Turns green actions into economic assets, improving participation
Compensatory Afforestation Support Reduces pressure on forest departments and speeds up statutory compliance
Boost to ESG Compliance Aligns corporate behaviour with sustainability mandates
Carbon Sink Creation Enhances India's capacity to absorb carbon emissions, aiding net-zero goals
6. Criticism and Challenges
Concern Explanation
Forest Diversion Risk Could lead to more frequent legal forest diversion if green credits are used as a compensatory mechanism
Ecological Homogenisation Risk of promoting monoculture plantations over native biodiversity-rich ecosystems
Commercialisation of Commons Converts community and public lands into tradable commodities, undermining local rights
Verification Challenges I[ssues with tracking survival, ensuring climatic suitability, and fraud prevention
Transparency Deficit Need for open-access databases, audit trails, and public involvement in land allocation
7. Comparative Perspective
Country Similar Model Key Learning
China Ecological Compensation Mechanism  Focused on ecosystem services with community ownership
Australia BushBroker Scheme Emphasised native species planting and monitoring ecosystems
Costa Rica Payment for Ecosystem Services (PES) Linked biodiversity conservation to livelihoods of local communities
8. Way Forward
Area Recommendation
Ecological Zoning Avoid plantations in biodiversity hotspots, wetlands, and community forests
Diversified Plantation Norms Promote native, multi-species, and ecologically resilient vegetation
Community Participation Include local forest dwellers, panchayats, and tribal groups in planning and execution
Public Audit & Review Ensure independent monitoring, open registry, and scientific validation

Integration with Carbon Markets Create synergy with carbon credit trading, boosting climate finance flows
9. Conclusion

The Green Credit Programme holds the potential to mobilise green capital and democratise environmental responsibility in India. However, its
success depends on ensuring ecological integrity, avoiding greenwashing, and protecting vulnerable ecosystems and communities.
With scientific guidelines, stakeholder inclusion, and robust oversight, the GCP can become amodel of climate-smart environmental
governance aligned with India’s Panchamrit goals and Mission LiFE vision.
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Education and Nutrition: The Twin Pillars of Human Capital Development

o Syllabus Mapping:
GS Paper 2 - Governance, Health & Education
GS Paper 3 - Inclusive Growth, Human Resource Development

1. Context

UNESCO'’s global report “Education and Nutrition: Learn to Eat Well” was launched in March at the ‘Nutrition for Growth’ summit in France. It
presents a compelling argument for integrating school-based nutrition interventions with formal education systems to address both learning
inequalities and health disparities.

2. Key Global Findings of the Report

e 418 million children benefit from school meals across 161 countries.

e Over 50% of school meal programs lack adequate fruits and vegetables.

e 1in 3 programs offer sugary drinks, exacerbating poor dietary outcomes.

e Childhood obesity and overweight have doubled in over 100 countries in the last two decades.
e Only 17 countries integrate nutrition education meaningfully within school curricula.

3. India’s Position: PM-POSHAN Scheme

Aspect Details
Coverage 118 million children served daily — among the largest in the world
Challenges -« Micronutrient deficiencies remain rampant

 Poor dietary diversity despite wide coverage
Potential A strategic platform to enhance nutrition, education, and economic empowerment

4. Why Education and Nutrition Must Be Interlinked

a. Improved Learning Outcomes

e Nutrition boosts cognitive function, memory, and classroom concentration.
e Well-nourished children show better academic performance and attendance.

b. Equity & Access

School meals incentivize enrolment, especially for girls and marginalized communities.
Reduces dropouts by easing economic pressure on low-income families.

c. Health and Economic Development

Childhood nutrition influences lifelong productivity, earning potential, and disease risk.
Direct link to achieving SDGs on health, education, and poverty reduction.

d. Support to Local Economy

Locally sourced school meals can foster community agriculture, creating a farm-to-school model.

e. Instrument of Social Justice

Acts as a safety net for vulnerable children, especially in conflict-prone, tribal, and disaster-affected regions.

5. Key Challenges Identified by UNESCO

Challenge Details

Poor Food Quality Prevalence of ultra-processed, sugary, and low-nutrient meals
Curriculum Disconnect Lack of nutrition education in most schooling systems

Staple Dependency Overreliance on rice, wheat, maize — leads to hidden hunger
Urban-Rural Divide Cold storage, food supply chains, and infrastructure lag in rural schools
Lack of Monitoring Only 8% of countries assess meal quality against WHO standards

Policy Incoherence

6. Way Forward: A Multidimensional Strategy

a. Integrated Curriculum

Embed nutrition education from primary to secondary levels.

8
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e Link with environmental education, biology, and civics.
b. Science-Based Food Standards

e Align school meals with WHO dietary guidelines.
e Replace sugary, ultra-processed foods with local, seasonal produce.

c. Localised Procurement

e Build community supply chains by integrating smallholder farmers and women SHGs.
e Ensure diversity and sustainability in sourcing.

d. Capacity Building

e Train teachers and midday meal staff in basic nutrition science.
e Promote food literacy campaigns in schools and villages.

e. Monitoring and Evaluation

e Develop National Nutrition Dashboards.
e Use indicators like:

Child BMI

o Cognitive outcomes

o Attendance and retention rates

o Meal diversity scores

@)

f. National Strategy on School Nutrition

e UNESCO calls for every country to establish a comprehensive school nutrition policy with:
o Accountability measures
o Cross-sector coordination
o Budgetary backing

7. Global Examples of Best Practices

Country Model

Brazil Integrated school meals and farm cooperatives, resulting in better health and economic impact
Finland Provides free, nutritious meals to all schoolchildren, contributing to high literacy and equality
Japan Nutrition education is embedded into the curriculum and daily meals

8. Conclusion

UNESCO’s “Learn to Eat Well” report emphasizes that nutrition is not an auxiliary to education but its foundation. In a world grappling with
both childhood obesity and undernutrition, school-based interventions offer a transformative opportunity. India, with its scale and intent
through PM-POSHAN, is uniquely positioned to lead globally — if quality, curriculum, and community are placed at the centre.

@ hungry child cannot learn, and an ignorant child cannot thrive. Feed the mind and the body — and the nation will flourish.”

UPSC Mains Practice Question

Q. "School meal programs must go beyond hunger alleviation and aim for integrated nutrition and education outcomes.” Critically examine in
the Indian and global context. (15 Marks)

INTERNATIONAL RELATIONS

India—China at 75: Calibrating Bilateral Ties for Stability and Global Influence

b g Syllabus Mapping:

GS Paper 2 - International Relations: Bilateral Relations, Neighbourhood Diplomacy, Global South
GS Paper 2 - Governance: Role of Diaspora, Strategic Groupings (BRICS, SCO, G20)

Essay & Ethics: Global Peace, Strategic Autonomy, Diplomacy and Trust Building

1. Context
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On April 1, 2025, India and China marked the 75th anniversary of their diplomatic relationship, a notable milestone for two of Asia’s most
powerful and ancient civilizations. Messages exchanged between President Droupadi Murmuand President Xi Jinping reflected calls for strategic
trust, regional peace, and mutual growth, offering a critical juncture to recalibrate ties after recent confrontations.

2. Significance of the 75th Anniversary

Dimension Highlights

Diplomatic Legacy Marks 75 years since India became the first non-socialist nation to recognise the People’s Republic of China in 1950
Opportunity for Reset A chance to normalise relations post Galwan Valley clash (2020) and diplomatic freeze

People-Centric Diplomacy Surge in visas issued to Indians (70,000 in Q1 2025) signals resumption of people-to-people contact

Strategic Messaging PM Modi highlighted multipolar stability, while Xi proposed a “dragon-elephant tango” of cooperation

Global South Solidarity Both nations reaffirmed their role in championing the Global South through BRICS, SCO, and climate platforms
3. Historical Evolution of India—China Relations

a. Early Engagement (1950s)

e India’s recognition of PRC (1950) was a pioneering diplomatic gesture.
e 1954 Panchsheel Agreement laid the foundation for peaceful coexistence.

b. Conflict Era (1962)

e Sino-Indian War (1962) triggered by unresolved border disputes, particularly over Aksai Chin and Arunachal Pradesh.
e Legacy of distrust continues through LAC-related tensions.

c. Normalisation Phase (1988-2000s)

e Rajiv Gandhi’s 1988 visit restarted engagement.
e Creation of WMCC (2012) and Special Representatives Mechanism (2003) helped manage border issues.

d. Trade & Cooperation (2000s-2016)

e Economic interdependence increased; bilateral trade crossed $138 billion by 2024.
e Shared interests in climate change, multilateral reforms, and infrastructure.

e. Recent Tensions (2017-2023)

o Doklam standoff (2017) and Galwan clash (2020) strained ties, leading to:
o Diplomatic freeze
o Military build-up
o Trade restrictions

e Talks only resumed in late 2023.

4. Areas of Ongoing Cooperation

Sector Initiatives and Progress
Multilateral Forums Active in BRICS, SCO, G20, UN, and Global South summits
Cultural Exchange Surge in student exchange, tourism, and joint art exhibitions

Trade & Economy Despite tensions, trade reached $138.5 billion (2024)
Climate Cooperation Shared commitment to climate finance, energy transition, and green tech

Public Diplomacy Talks on Kailash Mansarovar Yatra, air service resumption, and media dialogues
5. Persistent Points of Difference
Issue Details
Border Dispute Unresolved LAC disputes, especially in Ladakh and Arunachal Pradesh; Galwan (2020)remains unresolved
Strategic Rivalry China's support to Pakistan, and presence in Indian Ocean Region via String of Pearlsstrategy
Belt and Road Initiative (BRI) India opposes BR], citing sovereignty violations in PoK
Trade Imbalance India’s exports to China remain low, creating a persistent trade deficit
Perception Gap India’s emphasis on strategic autonomy vs China’s assertive posture in the Indo-Pacific
Security Deficit Militarisation of borders, lack of transparency, and increasing troop deployment post-2020
6. Way Forward
Area Recommendations
Strengthen Dialogue Revive regular meetings under the Special Representatives (SR) Mechanism and WMCC
Promote Trust-Building Initiate joint border patrolling, military-to-military talks, and early-warning communication protocols
Trade Rebalancing Promote Indian pharmaceuticals, services, and agri-products in Chinese markets
Climate & Global Governance Collaborate on debt sustainability, health security, and Al governance in multilateral forums

Enhance People-to-People Connect Increase student scholarships, cultural festivals, tourism, and academic exchanges
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7. Conclusion

India-China ties remain acomplex blend of competition, cooperation, and strategic caution. While border tensionsand strategic
differences persist, the 75th anniversary is a moment of reflection and opportunity. With mutual respect, strategic autonomy, and multilateral
cooperation, the two Asian giants can shape a more equitable global order and foster regional peace and prosperity.

Previous Year UPSC Questions (PYQs) for Practice

Q (UPSC Mains 2020 - GS 2):
“‘China is using its economic relations and positive trade surplus as tools to develop potential military power status in Asia’, in the light of
this statement, discuss its impact on India as her neighbour.”

Q (UPSC Mains 2017 - GS 2):
“The long-standing border issue between India and China has clouded the overall relationship. What are the future prospects and challenges
in resolving this issue?”

Cape Town Convention & Aircraft Leasing Reform in India

b 4 Syllabus Mapping:

GS Paper 2 - International Agreements & Treaties: Implementation into Domestic Law

GS Paper 3 - Economy: Infrastructure, Investment Models, Aviation Sector Reforms

GS Paper 3 - Industry & Manufacturing: Regulatory Frameworks for Business Environment

1. Context

The Rajya Sabha has passed the Protection of Interests in Aircraft Objects Bill, 2025, giving statutory effect to the Cape Town Convention
(CTC) and its Aircraft Protocol, positioning India to emerge as a global hub for aircraft leasing and financing.

2. What is the Cape Town Convention (CTC)?

Aspect Details
Adopted 2001 under the International Civil Aviation Organization (ICAO) and UNIDROIT
Scope Governs asset-based financing of high-value mobile equipment like aircraft, helicopters, engines

Components Includes a core convention and various protocols (Aircraft, Rail, Space)
India’s Status Signed in 2008; now being implemented via domestic legislation

3. Objectives of the Convention

o Standardize international rules for financing and leasing of aircraft equipment

o Protect the rights of creditors and lessors, ensuring swift remedies in case of defaults
o Facilitate cross-border leasing and reduce legal uncertainties

e Lower financing costs by reducing risk premiums for Indian carriers

4. Key Features of the Cape Town Convention

Feature Explanation

Uniform Legal Framework Covers leasing, security interests, conditional sales across jurisdictions
Creditor Protection Allows repossession and de-registration of aircraft within 60 days of default
Global Registry System Maintains centralized international registry of interests, ensuring transparency

Cross-Border Enforceability Ensures rulings and contractual obligations are legally recognised worldwide

5. The Protection of Interests in Aircraft Objects Bill, 2025

a. Objective
e Align Indian aviation leasing law with international norms under CTC
e Improve ease of doing business in aviation finance

e Attract foreign investment by providing legal clarity and security

b. Salient Provisions

Provision Purpose

Legal Force to CTC Integrates Cape Town Convention into Indian law, making it legally enforceable

Creditor Remedies Mandates return of aircraft within 2 months of lessee default or as per contractual terms
DGCA as Domestic Registry Empowers DGCA to maintain records of ownership, interests, and dues

Mandatory Reporting Airlines must periodically update financial obligations and aircraft leasing records

Transparency Mechanism Reduces disputes and fraud by ensuring public records and audit trails
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6. Benefits of the Reform

a. Boost to Aviation Leasing Sector

e May reduce leasing costs by 8-10%, making aircraft ownership more affordable
e Attracts global lessors and financiers to set up operations in India

b. Affordable Air Travel

e Lower leasing costs lead to reduced capital expenditure for airlines, eventually lowering ticket prices
c. Improved Financial Credibility

e Positions India as a reliable aviation finance jurisdiction, encouraging FDI and global partnerships
d. Growth of GIFT City (IFSC)

e Complements efforts to make GIFT City a hub for aircraft financing, similar to Dublin (Ireland)

7. Challenges and Considerations

Challenge Mitigation
Judicial Delays in Enforcement Specialised fast-track aviation benches may be needed
Bankruptcy Law Conflicts Harmonisation with IBC provisions to ensure creditor protection
Capacity of DGCA Needs digital infrastructure and training for registry management
Airline Opposition Airlines may resist rigid repossession clauses without grace periods

8. Global Examples
Country Success Outcome
Ireland Became global leader in aircraft leasing via strong legal framework and CTC implementation
Singapore Used CTC-aligned laws to attract aviation leasing companies in Asia-Pacific
China Adopted CTC to reduce leasing premiums and support domestic aviation growth

9. Conclusion

The Cape Town Convention and its domestic enforcement through the Protection of Interests in Aircraft Objects Bill, 2025 mark a major
milestone in India’s aviation and legal reform journey.

By offering legal predictability, cost savings, and creditor confidence, this reform is set to catalyse India’s rise as a global aviation leasing hub, in
line with the broader goals of Atmanirbhar Bharat and Ease of Doing Business.

India’s Strategic Push at 6th BIMSTEC Summit

o Syllabus Mapping:

GS Paper 2 - International Relations: Bilateral, Regional and Global Groupings
GS Paper 2 - India and its Neighbourhood Relations

GS Paper 2 - Regional and Global Groupings Affecting India’s Interests

1. Context

e At the 6th BIMSTEC Summit held in Bangkok, India announced a comprehensive suite of new initiativesaimed at regional institution
building, human capital development, and economic integration across BIMSTEC member nations.

e These initiatives reinforce India’s commitment to a stronger and more integrated Bay of Bengal region through a people-centric and
capacity-focused approach.

2. India’s New Initiatives at BIMSTEC Summit 2024

A. BODHI Initiative (Human Resource Development)

e Full Form: BIMSTEC for Organised Development of Human Resource Infrastructure

o Key Features:
o Training of 300 youth annually from BIMSTEC countries in India.
o Scholarships offered for higher studies at Nalanda University and the Forest Research Institute.
o Annual training for young diplomats from member nations.

o Importance: Central to India’s focus on human capital diplomacy and soft power leadership.

B. BIMSTEC Centres of Excellence (Sectoral Specialisation)
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e India to host dedicated centres in key sectors:
o Disaster Management
o Sustainable Maritime Transport
o Traditional Medicine
o Agricultural Research & Farmer Training
e Objective: Promote knowledge-sharing, capacity building, and research-driven regional collaboration.

C. Digital Public Infrastructure & Fintech Integration
e Launch of a pilot study to assess digital infrastructure needs of BIMSTEC countries.
e Proposal for linking India’s UPI (Unified Payments Interface) with regional digital payment systems.
e Goal: Enhance financial inclusion, cross-border payments, and support regional digital economies.
D. Economic Integration & Trade Facilitation
e Creation of BIMSTEC Chamber of Commerce to foster regional business engagement.
e India to host the Annual BIMSTEC Business Summit.
e Feasibility study on trading in local currencies among member nations to reduce dependency on global currencies and cut transaction costs.
E. Regional Security & Space Cooperation
e India to host the First-ever BIMSTEC Home Ministers’ Meeting to address security and counterterrorism cooperation.
e Launch of:
o Nano-satellite programme for regional applications.
o Development of ground stations and sharing of remote sensing data for climate, agriculture, and disaster resilience.
F. Energy & Connectivity Cooperation
e Operationalisation of the BIMSTEC Energy Centre in Bengaluru.
o Push for regional electric grid interconnections to ensure energy security, improve supply reliability, and transition towards clean energy.
e India’s support for transnational infrastructure corridors, including power, road, and digital networks.
G. Youth Engagement, Cultural and Sports Diplomacy
o BIMSTEC Young Leaders’ Summit, Hackathon, and Visitors Programme to engage future changemakers.

e Hosting of BIMSTEC Athletics Meet (2025) and BIMSTEC Games (2027) to build regional camaraderie.
e BIMSTEC Traditional Music Festival to promote shared cultural heritage.

3. Significance of India’s Leadership in BIMSTEC

Dimension Impact
Strategic Geography BIMSTEC links South Asia and Southeast Asia, offering India a platform to bypass SAARC deadlock
Security Enhances regional maritime and cyber security cooperation in the Bay of Bengal
Development Promotes regional public goods and capacity enhancement through India’s technical expertise
Diplomacy
Soft Power India reinforces leadership via education, culture, and youth engagement
Economic Vision Push for regional value chains, fintech, and local currency trade aligns with Atmanirbhar Bharat and Act East
Policy
4. Challenges Ahead

e Asymmetry in capabilities among member states may delay project execution.
e Political instability in some BIMSTEC countries may hinder consistent regional cooperation.
e Need for a strong BIMSTEC Secretariat to ensure continuity, funding, and monitoring of India-led initiatives.

5. Conclusion

India’s proactive initiatives at the 6th BIMSTEC Summit mark a paradigm shift from dialogue to delivery in regional cooperation. From diplomatic
training and youth skilling to space technology and digital payments, India has positioned itself as a bridge-builder in the Indo-Pacific.

Going forward, successful implementation, regional ownership, and outcome-driven collaboration will be crucial to transform BIMSTEC into a vibrant
pillar of regional integration.
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Ottawa Convention in Crisis

o Syllabus Mapping:

GS Paper 2 - International Agreements and Their Impact on India’s Interests
GS Paper 2 - Effect of Developed Countries' Policies on India and the World
GS Paper 3 - Security: Internal and External Security Challenges

1. Context

e In 2025, Poland, Finland, and the Baltic States (Estonia, Latvia, Lithuania) announced their intent to withdrawfrom the Ottawa Convention,
citing growing threats from Russia.
e This move has reignited debates around the balance between national security and global humanitarian norms.

2. What is the Ottawa Convention?

a. Official Title: The Mine Ban Treaty (1997) - also known as the Ottawa Convention
b. Nature of the Treaty: A legally binding international agreement aiming to eliminate anti-personnel landmines worldwide.
c. Key Provisions:

e Prohibits:
o Use
o Stockpiling
o Production
o Transfer of anti-personnel mines
e Mandates:
o Victim assistance
o Mine clearance
o International cooperation and funding

d. Timeline:

e Adopted: December 1997
e Came into Force: March 1999

3. Global Participation Status

Status Details
Signatories 164 countries (as of 2024)
Non-signatories India, US, Russia, China, Israel, among others

Recent Withdrawals Poland, Finland, Estonia, Latvia, Lithuania (2025)
Remaining Committed Norway and other European countries continue to uphold the treaty

4. Objectives of the Treaty

e Prevent Civilian Harm: Protect non-combatants from landmines post-conflict, especially women and children.
e Restore Land for Civilian Use: Enable post-war agriculture, housing, and mobility in affected areas.

e Support Victims: Ensure rehabilitation, prosthetics, and compensation for landmine survivors.

e Promote Global Disarmament: Create momentum for universal prohibition of inhumane weapons.

5. Why Some Nations Are Exiting the Treaty

a. Regional Security Concerns

o Russia’s increasing military assertiveness, especially post-Ukraine invasion, has heightened fears among border nations.
e These countries argue landmines serve as effective deterrents in the event of land-based invasion.

b. Military Preparedness
e Withdrawal is viewed as an attempt to strengthen border defenses, especially in forested and hard-to-monitor terrains.
c. Perceived Strategic Vulnerability

e NATO'’s defensive limits and slow mobilization may leave frontline states exposed to early incursions.
e Anti-personnel mines offer low-cost, terrain-denial mechanisms in initial defence phases.
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6. India’s Position on the Ottawa Convention

o India is not a signatory to the treaty.
e Reason: Ongoing security concerns due to:
o Porous borders
o Cross-border terrorism
o Insurgencies in the Northeast and J&K

India’s Justification:

e Landmines are used selectively and responsibly along sensitive zones like the LoC (Line of Control).
e India advocates for a balanced approach that considers humanitarian goals without compromising national security.

7. Humanitarian Consequences of Landmines

e Globally, anti-personnel landmines have caused:
o Over 100,000 civilian casualties since the 1990s
o Long-term suffering due to injuries, amputations, and psychological trauma
o UNICEF and ICRC regularly advocate for a total global ban, highlighting post-conflict risks to children and farmers.

8. Implications of Treaty Withdrawals

Aspect Implication
International Law Weakens global consensus on disarmament and humanitarian norms
Security May trigger a regional arms race in landmine deployment

Humanitarian Risk  Reintroduces long-term civilian hazards in potential conflict zones
Diplomatic Tensions Strains relations within NATO and between pro-ban and anti-ban blocs
Precedent Setting Encourages other nations to reconsider disarmament commitments based on perceived threats

9. Way Forward

a. Reaffirming Commitment to Humanitarian Norms: Countries should strengthen mine clearance technologies, while exploring non-lethal
alternatives for border security.

b. Strategic Dialogue: Multilateral platforms like OSCE, UNGA, and NATO must mediate between security needs and disarmament obligations.

c. Conditional Flexibility: Develop conditional waiver clauses in international treaties for states facing immediate, verified threats.

d. Promote Technology-Based Deterrence: Encourage use of Al-driven surveillance, drones, and electronic fencing instead of lethal anti-
personnel mines.

10. Conclusion

The withdrawal of key European nations from the Ottawa Convention underscores the tension between humanitarian commitments and
national security imperatives in a geopolitically unstable world.

While the treaty symbolised progress toward a mine-free world, evolving threats necessitate arecalibrated global dialogue that addresses
both security vulnerabilities and humanitarian safeguards.

India’s cautious stance serves as a reminder thatsecurity dynamics in the Global South must also be considered while framing universal
disarmament norms.

Ukraine Peace and the Global South

o Syllabus Mapping:

GS Paper 2 - International Relations: Bilateral, Regional and Global Groupings

GS Paper 2 - Effect of Policies and Politics of Developed and Developing Countries on India’s Interests
GS Paper 2 - Role of International Organizations

1. Context

e Asthe Ukraine conflict inches toward a tentative ceasefire, the debate on who should oversee peacekeeping has intensified.

o Western-led peace proposals, especially from NATO and the EU, have faced legitimacy and trust deficits, particularly from Russia.

e In contrast, the Global South has emerged as a neutral, credible force, equipped with both diplomatic legitimacy and operational experience
in UN peacekeeping missions.
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2. Understanding the Global South

a. Defining the Global South
e A collective term for developing countries in Asia, Africa, and Latin America.
e Advocates for a multipolar world order, democratic global governance, and economic equity.
e Represented through groupings like:
o BRICS: Brazil, Russia, India, China, South Africa
o G77: A coalition of 134 developing countries within the UN
b. Core Characteristics
e Neutrality in major global conflicts, unlike NATO or Russia-led alliances.

o UN Peacekeeping Expertise: Over 60% of peacekeeping troops come from Global South countries.
o India has contributed more than 290,000 troops to 50+ UN missions.

3. Why Western Peace Efforts Faltered
a. Perceived NATO Bias

e Russia views NATO as a strategic threat, equating any peacekeeping involvement with military expansionism.
e NATO forces have been described by Russia as “Trojan horses” undermining neutrality.

b. Trust Deficit

e Massive Western military aid (>$175 billion) to Ukraine has deepened Moscow’s mistrust of Western intentions.
o Escalation risks increase with NATO troops stationed close to Russian borders.

c. Domestic Political Constraints in Europe

o Public opposition: 70% of French citizens opposed troop deployment in 2024, curbing strategic decision-making.
e The EU’s dependence on US leadership, especially amid Trump’s inconsistent stance, limits strategic autonomy.

4. Why Ukraine Peace is a Global Imperative

Dimension Impacts

Food Security Ukraine feeds over 400 million globally; war disrupts wheat and grain exports

Energy Stability Conflict has destabilised EU gas supplies, escalating energy costs

Nuclear Safety  Shelling near Zaporizhzhia plant risks a Chernobyl-like disaster

Migration Over 8 million Ukrainian refugees strain host economies and services

Global Economy War-driven supply chain disruptions triggered post-2022 inflation and global economic slowdowns

5. Why the Global South is Well-Positioned to Lead Peace

a. Neutral Mediators

e Countries like India, Indonesia, and South Africa have maintained non-aligned stances, fostering trust with both Ukraine and Russia.
o India continues energy trade with Russia while providing humanitarian aid to Ukraine.

b. UN Peacekeeping Legacy

e Proven commitment through large-scale contributions to UN missions.
o African Union’s roles in Somalia and Sudan are examples of regional peace enforcement by Global South institutions.

c. Post-War Reconstruction
e Countries such as Chile and India bring experience in demining, infrastructure rebuilding, and institutional reform in post-conflict settings.
d. Inclusive Diplomacy

e India’s 2007 all-women UN peacekeeping unit in Liberia demonstrates the Global South’s capacity for gender-sensitive diplomacy and
community trust-building.

e. Financial and Logistical Support

o Institutions like the New Development Bank (BRICS Bank) can finance reconstruction and facilitate logistics.
o The Global South’s 75% population share and 40% of global GDP (PPP) give it substantial soft power.
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6. Strategic and Diplomatic Implications for India

e Leadership Opportunity: India can leverage its non-alignment, UN credentials, and G20 presidency legacy to shape post-conflict diplomacy.

o Balancing Act: India must carefully navigate between energy ties with Russia and strategic partnerships with the West.

e Normative Influence: Leading peace efforts could elevate India’s global standing as a civilisational democracyand champion of South-South
cooperation.

7. The Case for an UN-Backed, Non-NATO Peace Force

e A peacekeeping force led by the UN but drawn primarily from the Global South can ensure:
o Neutrality in enforcement
o Localised sensitivity in operations
o Reduced escalation risks
e Precedents include:
o UNIFIL in Lebanon
o MONUC in Congo
o UNMISS in South Sudan

8. Conclusion

The Global South, with its neutral posture, demographic weight, and UN peacekeeping record, offers alegitimate alternative to traditional
Western-led peace mechanisms. In a fragmented global order, a Global South-led, UN-mandated peace framework provides the best hope
for sustainable peace in Ukraine.

India, with its strategic credibility and institutional memory, is uniquely placed to lead this effort, ensuring the process is inclusive, impartial, and
grounded in international legitimacy.

Baku to Belem Roadmap: A Blueprint for Climate Finance Justice

o Syllabus Mapping:

GS Paper 3 - Environment: Conservation, Climate Change and International Agreements
GS Paper 2 - International Groupings and Their Impact on India’s Interests

GS Paper 2 - Governance: Development Assistance and Multilateral Institutions

1. Context
o At the 11th BRICS Environment Ministers’ Meeting held in Brazil, India called on all 11 BRICS members to support the ‘Baku to Belem
Roadmap’.
e This roadmap is a strategic climate finance framework aimed at bridging the finance gap for developing countries, leading up to COP30 in
2025.

2. What is the Baku to Belem Roadmap?

a. Definition
e A climate finance mobilisation framework developed between:
o COP29 (Baku, Azerbaijan) and
o COP30 (Belem, Brazil)
e Itaims to mobilise $1.3 trillion annually by 2035 to enable effective and equitable climate action, especially in developing nations.

b. Leadership & Coordination

e Led by the UNFCCC COP Presidencies of Azerbaijan (COP29) and Brazil (COP30).
e Backed by global coalitions including BRICS, G77, MDBs, and the private sector.

3. Objectives of the Roadmap

Objective Details

Scale Climate Finance Mobilise $300 billion in public finance and a total of $1.3 trillion/year by 2035

Equity and Just Transition Ensure fair climate pathways for developing and vulnerable nations

Tackle Structural Barriers Address challenges like high cost of capital, lack of creditworthiness, and regulatory gaps
Leverage Multilateral Development Banks (MDBs) Expand their role in concessional and blended finance models

Strengthen Partnerships Foster public-private co-financing, regional cooperation, and South-South collaboration
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4. Key Features of the Roadmap
a. Holistic Climate Finance Architecture

e Uses ablend of:
o Grants
o Concessional Loans
o Equity and Guarantee Instruments
o Carbon market and resilience bonds
e Focus on non-debt creating instruments to avoid overburdening developing economies.

b. Evidence-Based Approach

e Unlike political declarations, the roadmap emphasises a technical, data-driven approach based on:
o Financial gap assessments
o Climate vulnerability indexing
o Sectoral cost evaluations

c. Transparency and Accountability

e Builds a reporting and consultation framework involving:
o Civil society
o Indigenous communities
o Development banks
o National governments

d. Inclusivity

e Includes private sector players, MDBs, and coalitions like BRICS and G77, aiming to democratise climate finance governance.

5. India's Stand and Relevance

a. India’s Advocacy at BRICS

e India urged BRICS countries to unite behind the roadmap to:
o Secure predictable and adequate finance
o Ensure fair representation of Global South priorities
o Press for climate equity and climate justice

b. Alignment with India’s Goals

e Supports India’s climate pledges:
o Net-zero by 2070
o Updated Nationally Determined Contributions (NDCs)
o Focus on renewable energy, resilient agriculture, and green infrastructure

c. Opportunities for South-South Cooperation
e India can play a leadership role in:
o MDB reform advocacy

o Championing non-debt finance instruments
o Piloting regional platforms for climate risk assessment and funding

6. Significance of the Baku to Belem Roadmap

Significance Explanation

Bridges Finance Gap Responds to chronic shortfalls in climate finance (current flow is <$100 billion/year)
Empowers Developing Nations Prioritises climate adaptation, resilience, and equity over mitigation-only models
Decentralises Climate Finance Shifts focus from donor-centric models to inclusive partnerships

Global Collaboration Encourages joint responsibility across public, private, and multilateral institutions

Aligns with SDGs and Paris Agreement Supports targets related to SDG 13 (Climate Action) and global carbon neutrality

7. Way Forward

a. Institutional Reforms

e Push for reforms in MDBs to:
o Reduce lending costs
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o Enhance risk-sharing models
o Prioritise green infrastructure pipelines

b. Technology and Data Infrastructure

o Use of digital tools, satellite imagery, and Al-driven climate finance tracking.
c. Localisation of Finance

e Establish sub-national climate finance cells to channel funds at district and community levels.
d. South-South Climate Fund

e Propose creation of a Global South Climate Resilience Fund under the roadmap to pool resources regionally.

8. Conclusion

The Baku to Belem Roadmap represents a critical turning point in climate finance architecture. As developing nations grapple with climate
vulnerability and financial constraints, this initiative offers a structured, inclusive, and technically robust pathway toward a just climate
transition.

India, by mobilising support through BRICS and beyond, has an opportunity to emerge as a climate finance leader for the Global South, ensuring that
development is sustainable, equitable, and future-ready.

India—US Nuclear Deal 2025

o Syllabus Mapping:
GS Paper 2 - International Relations (India-US Strategic Relations)
GS Paper 3 - Energy, Infrastructure, and Nuclear Technology

1. Context

In alandmark step to operationalize the Indo-US Civil Nuclear Deal (123 Agreement, 2007), the US Department of Energy has approved the transfer
of Small Modular Reactor (SMR) technology by Holtec International to India under its 10CFR810 regulations, marking a major milestone in
bilateral clean energy cooperation.

2. Key Highlights of the 2025 India—US Nuclear Collaboration
a. Technology Transfer under 10CFR810
o Holtec International permitted to share unclassified SMR technology with Indian entities.
e Valid for 10 years, with 5-year re-evaluation provisions.
e No retransfer without US government consent.
b. Indian Partners
e Larsen & Toubro (L&T)
o Tata Consulting Engineers
o Holtec Asia Pvt. Ltd.
c. First-Time Manufacturing in India
o Allows US-designed reactors to be locally built, supporting Make in India and Atmanirbhar Bharat in nuclear tech.
d. Strategic Alignment
e Outcome of Modi-Trump discussions in Feb 2025 focused on:
o Energy decarbonisation
o Clean tech partnerships
o Civil nuclear cooperation

e. Legal Amendments Under Review

e Government exploring Atomic Energy Act, 1962 amendments to facilitate greater private sector participation.
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f. Upcoming Project

o Kovvada Nuclear Project (Andhra Pradesh): Six reactors of 1208 MWe capacity under Indo-US collaboration.

3. Why Nuclear Energy Matters for India

Strategic Dimension Importance

Clean Baseload Power Reliable, weather-independent source to support renewables

Energy Sovereignty Reduces fossil fuel dependency (~70%)

Net-Zero Commitment Key to achieve 500 GW non-fossil target by 2030 and Net-Zero by 2070

Industrial Decarbonisation SMRs can provide captive clean power to energy-intensive sectors

Geopolitical Leverage Establishes India as a responsible nuclear state with strategic autonomy
4. India’s Progress in Nuclear Energy

Parameter Update (2025)

Installed Capacity 8,180 MW, up from 4,780 MW (2014)

Operational Reactors 24 reactors across 8 sites
Indigenous Milestones

e Kakrapar-3 & 4 (PHWRs) operational

e RAPP-7 achieved criticality in Rajasthan

e Prototype Fast Breeder Reactor (PFBR) nearing commissioning | | Joint Ventures |
e ASHVINI JV by NPCIL & NTPC to scale reactor construction | | Uranium Security |
e New reserves in Jaduguda, ensuring 50+ years of supply |

5. Challenges in India’s Nuclear Journey

Challenge Explanation

Legislative Constraints The Atomic Energy Act, 1962 restricts private entry and foreign tech partnerships
Capital Intensity High upfront cost and long gestation periods

Public Perception Safety concerns persist post Fukushima; social resistance in project areas

Fuel Dependence Continued uranium imports despite vast thorium reserves

Regulatory Bottlenecks Delays from multiple agencies - AERB, MoEF, and local bodies

Case Example Delay in the Kovvada project due to environmental and land acquisition clearances

6. Strategic Roadmap for the Future

Reform Legal Framework: Amend Atomic Energy Act to allow regulated private sector entry and PPP models.

Accelerate SMRs and BSRs: Fast-track deployment of five SMRs by 2033 with X20,000 crore budget.

Indigenise the Supply Chain: Boost domestic manufacturing of nuclear components and fuel processing under Make in India.
Thorium-Based R&D: Advance Stage-3 of Homi Bhabha Plan using India’s largest global thorium reserves.

Community Engagement: Invest in nuclear literacy, safety transparency, and rehabilitation packages for affected communities.
Innovative Deployment: Deploy SMRs on retired coal plant sites using existing land and grid infrastructure.

"o a0 T

o BARC's portable SMRs planned for this transition.

7. Conclusion
The 2025 India-US nuclear breakthrough signals a new era in civil nuclear cooperation — combining foreign innovation with indigenous
capacity. As India aspires to achieve 100 GW nuclear power by 2047, integrating global technology, streamlining laws, and building public trust will

be pivotal. Nuclear energy offers India a resilient, scalable, and strategic route to meet its clean energy and development goals.

UPSC Mains Practice Question

Q. Discuss the significance of India-US civil nuclear cooperation in enhancing India’s energy security and clean energy transition. What legal and
operational reforms are needed to realise the full potential of nuclear energy in India? (15 marks)
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CYBERSECURITY, DEFENCE &
INTERNAL SECURITY

Digital Child Abuse via AI: The Emerging Ethical and Legal Crisis

o Syllabus Mapping:

GS Paper 2 - Governance: Cyber Laws, Online Child Safety, POCSO, International Cooperation
GS Paper 3 - Cybersecurity: Al Misuse, ICT Threats, Data Privacy

GS Paper 4 - Ethics: Technology and Vulnerable Sections, Ethical Responsibility in Governance

1. Context

e The International Al Safety Report 2025 and the UK’s proposed legislation to criminalise Al-generated Child Sexual Abuse Material
(CSAM) have ignited urgent global discussions on the abuse of Al tools to exploit children digitally.
o This issue marks a complex intersection of technology, law, ethics, and child protection, requiring immediate policy attention.

2. What is Digital Child Abuse via AI?

a. Definition

o Refers to the creation, possession, or dissemination of Al-generated child sexual abuse material, including:
o Deepfake images and videos
o Al-synthesised avatars or voices
o Digitally manipulated photographs of minors

b. Key Characteristics
e May not involve real children, but still simulate abuse.

o Utilises generative Al, image-to-image models, and deepfake platforms.
e Spreads through anonymous digital channels like VPNs, P2P platforms, and the dark web.

3. Mechanisms of Exploitation

Technology How It Is Misused

Generative Al (e.g., GANSs, diffusion models) Creates hyper-realistic yet fake child abuse content

Deepfakes Alters benign images or videos to simulate explicit content

Al Art Platforms Used to prompt illegal and unethical imagery involving children

Virtual Avatars Simulated children used for abusive role-playing or grooming in metaverse environments

4. Impacts of Al-enabled Digital Child Abuse

a. Psychological Trauma and Identity Harm

e Victims suffer mental distress, reputational damage, and violation of digital dignity.
e In some cases, victims are unaware their images have been misused until viral dissemination occurs.

b. Legal Grey Zones

e Many national laws, including India’s, lack provisions to criminalise Al-generated CSAM where no real child is involved.
o Enforcement becomes difficult due to lack of victim testimony and jurisdictional ambiguity.

c. Anonymity of Offenders

e Offenders exploit Al as a shield, with low traceability and high technological barriers to investigation.
d. Global Proliferation

e Content spreads across borders via:

o Cloud storage
o Dark web forums
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o Decentralised peer-to-peer networks
e. Undermines Digital Trust

o Creates unsafe online environments for children.
o Threatens school platforms, child-focused apps, and social media safety frameworks.

5. India's Legal Framework: Gaps and Opportunities

Law/Policy Current Scope Limitations

POCSO Act (2012) Covers sexual offences against real children Lacks clarity on Al-generated CSAM

IT Act (Section 67B) Penalises publication and transmission of sexually Ambiguous regarding synthetic/virtual CSAM
explicit child content

National Cybercrime Portal Allows reporting of child pornography Lacks Al-specific tools for detection and takedown

Digital Personal Data Protection Introduces consent-based data regulation Doesn’t address deepfake risks or AI content

Act (2023) manipulation

6. International Best Practices

e United Kingdom: Draft law proposes criminalising the generation of Al-based CSAM, even in absence of real victims.
o EU's Digital Services Act: Mandates proactive content moderation using Al for online platforms.

e INTERPOL: Developing Al-based forensics to detect and trace synthetic CSAM.

e Australia’s Online Safety Act: Holds platforms accountable for harmful synthetic media.

7. Ethical and Governance Dimensions (GS Paper 4)
a. Ethical Concerns

e Violation of child dignity and autonomy.
o Raises questions on consent, representation, and misuse of innovation.

b. Platform Responsibility
o Developers of Al tools must incorporate safety protocols, red-flag prompts, and ethical guidelines.
c. Duty of the State

e Mustuphold the right to privacy, dignity, and safe internet use, especially for vulnerable groups like children.

8. Way Forward

a. Legal Reform

e Amend the POCSO Act and IT Act to include Al-generated content, regardless of real-world involvement.
e Define synthetic CSAM as a punishable offence.

b. Al Safety Regulations

e Implement mandatory guardrails in generative tools (e.g., keyword filters, watermarking).
e Require licensing and oversight for high-risk Al models.

c. Strengthen Cyber Surveillance

e Develop Al-for-Al solutions to detect and trace synthetic abuse material.
e Collaborate with global watchdogs and cyber police networks.

d. Child-Centric Digital Education

e Introduce safe digital habits in school curricula.
e Train teachers and parents on recognising and reporting online abuse.

e. Public-Private Collaboration

e Involve tech firms, NGOs, psychologists, and child welfare bodies in policymaking.
e Promote ethical Al innovation through sandbox regulation.
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9. Conclusion

Al’s transformative power must not come at the cost of child safety and digital dignity. As synthetic child abuse material becomes harder to detect
and easier to produce, nations must act urgently to modernise legal frameworks, build technical countermeasures, and prioritise ethical
innovation.

India, while promoting Al for growth, must also become a global leader in child protection and ethical Al governance, ensuring that the digital
future is safe, inclusive, and rights-respecting.

Vibrant Villages Programme-I1

b g Syllabus Mapping:

GS Paper 2 - Government Policies & Interventions for Development
GS Paper 3 - Internal Security: Border Management

GS Paper 1 - Issues Related to Regional Development & Integration

1. Context

e The Union Cabinet has approved Vibrant Villages Programme-II (VVP-II) with a financial outlay of 6,839 crore for 2024-25 to 2028-29.
e This scheme aims to transform strategic border villages (excluding Northern border areas already covered under VVP-I) into hubs
of development, governance, and national integration.

2. Background: Evolution of the Vibrant Villages Initiative

a. VVP-I (Launched: February 2023)

e Ministry: Ministry of Home Affairs (MHA)
o Coverage: Border villages along Northern borders, primarily in Ladakh, Himachal Pradesh, Uttarakhand, Sikkim, and Arunachal Pradesh
o Part of the Viksit Bharat@2047 vision and the goal of creating Safe, Secure & Vibrant Borders

b. VVP-II (Expanded Version)

e Focuses on border villages across 17 States/UTs, beyond Northern frontiers
e Fully funded as a Central Sector Scheme (100% Central Government funding)

3. Objectives of Vibrant Villages Programme-II

o Improve Quality of Life in remote and underdeveloped border villages

e Create Local Livelihoods to reduce outmigration and ensure economic resilience

o Strengthen National Security by integrating locals into the security ecosystem

e Prevent Trans-Border Crimes by enhancing surveillance through community cooperation
e Promote Cultural Integration and national unity through socio-cultural initiatives

4. Geographic and Strategic Coverage

e VVP-II covers 17 States/UTs, including:
o Arunachal Pradesh, Assam, Punjab, Himachal Pradesh, Sikkim, Tripura
o Gujarat, Rajasthan, Jammu & Kashmir, Ladakh, among others
e Targets villages located near International Land Borders (ILBs) not already covered by VVP-I

5. Key Features and Components
a. Village Action Plans (VAPs)

e Developed with community participation
o Customized based on local needs, terrain, and cultural features

b. Basic Services Saturation (4 Focus Areas)

e All-weather roads under PMGSY-IV

e Telecommunication and mobile coverage
e TV access and DTH connectivity

e 100% village electrification
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c. Livelihood Generation

e Promotion of:
o Cooperatives and Self-Help Groups (SHGs)
o Eco-tourism and cultural tourism
o Handicrafts, agro-processing, and traditional industries

d. Infrastructure Development

e Construction of:
o SMART classrooms
o Village centres and health facilities
o Cluster-based project infrastructure to promote regional development

e. Governance and Implementation

o High-level committee led by the Cabinet Secretary for coordination
o Simplified procedures and decentralized implementation mechanisms
e Focus on last-mile service delivery

f. Cultural and National Integration

e Organising:
o Fairs, festivals, and community events
o Official visits and youth exchange programs
o Activities to foster national consciousness and cultural pride

6. Importance in India’s Border Strategy

Strategic Significance Explanation

Security Buffer Local population acts as the first line of defence and surveillance

Check on Migration Development curbs outmigration, stabilising demographic balance near borders
Economic Inclusivity Ensures remote regions are not left out of India’s growth story

Soft Border Assertion Demonstrates developmental presence in contested or sensitive zones

7. Challenges Ahead

o Geographic Barriers: Terrain and weather may delay construction and service delivery

o Connectivity Gaps: Telecom and internet infrastructure remain weak in many frontier areas

o Retention of Youth: Without quality jobs, educated youth may still migrate to urban areas

o Inter-agency Coordination: Requires seamless cooperation between ministries and local governments

8. Way Forward

Integrate with other Schemes: Convergence with PMGSY, Jal Jeevan Mission, Digital India, and Aspirational Districts Programme
Leverage Technology: Use GIS mapping, satellite monitoring, and digital dashboards for progress tracking

Engage Local Stakeholders: Empower Panchayats, SHGs, and youth organisations in planning and feedback

Institutionalise Cultural Programmes: Sustain integration efforts through regular cross-border cultural festivals

9. Conclusion
The Vibrant Villages Programme-II is not just about infrastructure; it is a strategic and cultural assertion of India's sovereign presence in border
areas. By ensuring inclusive development, enhancing local livelihoods, and promoting national unity, VVP-II is poised to become a template for

strategic rural transformation.

With proactive implementation, it can serve as a model for integrated border development and national security through local empowerment.
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INSV Tarini and Navika Sagar Parikrama I1

o Syllabus Mapping:

GS Paper 3 - Security: Role of Indian Navy, Maritime Security, Indigenous Technology

GS Paper 2 - Governance & Women Empowerment: Gender Inclusivity in Armed Forces
GS Paper 1 - Geography: Oceanic Routes and Navigation

1. Context

India's iconic sailing vessel INSV Tarini has successfully reached Cape Town, South Africa, marking the final port halt of the Navika Sagar
Parikrama II—a historic women-led global circumnavigation mission. This milestone reflects the Indian Navy’s push for gender inclusivity, self-
reliance, and international maritime engagement.

2. About INSV Tarini
Feature Details
Type 56-foot sailing vessel
Commissioned 2017 into the Indian Navy
Built by Aquarius Shipyard, Goa (indigenous build)
Power Source Wind and solar-powered systems for navigation
Crew Commanded by Lt Cdr Dilna K and Lt Cdr Roopa A

Mission Role Designed for deep-sea, long-range voyages to support naval adventure, research, and diplomacy
Highlights:
o Reflects Aatmanirbhar Bharat in defense innovation

e Symbol of India’s growing blue-water naval ambitions
e Promotes eco-sustainable, climate-resilient navigation

3. Navika Sagar Parikrama I1: A Women-led Global Expedition

Aspect Details

Launched October 2, 2024 (from Goa)

Flagged Off By Admiral Dinesh K. Tripathi, Chief of Naval Staff

Duration ~8 months

Distance 23,400 nautical miles (~43,300 km)

Route Goa — Fremantle (Australia) — Lyttelton (New Zealand) — Port Stanley (Falklands) — Cape Town (South Africa) = Goa

4. Objectives of the Expedition

e Women Empowerment: Showcase women's competence in high-sea naval operations.

o National Pride: Reaffirm India’s naval tradition and commitment to gender-inclusive leadership.

o (Climate Resilience: Demonstrate renewable-powered navigation aligned with sustainable development goals (SDGs).
e Naval Diplomacy: Strengthen India’s strategic maritime ties via port engagements and outreach.

5. Key Achievements & Strategic Significance
a. Operational Endurance & Skill Testing

o Demonstrates capability in ocean navigation, meteorological observation, and long-haul sailing.
o Validates training standards of Indian Navy’s Seamanship School.

b. Gender-Inclusive Forces

o Aligns with India’s broader policy of increasing women'’s participation in defense services.
e Promotes role models in uniform, inspiring more women to join the armed forces.

c. Soft Power & Maritime Diplomacy

e Portcalls in friendly nations serve as nodes of diplomatic engagement.
e Builds goodwill with strategic partners in Indo-Pacific and Atlantic regions.

d. Ecological Leadership

e Wind and solar energy-based voyage supports India’s climate commitments.
e Encourages low-emission marine practices globally.
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6. India’s Legacy of Naval Circumnavigation

Mission Highlights

Navika Sagar Parikrama I (2017-18) First all-women crew circumnavigation using INSV Tarini

Sagar Parikrama (2009-10) First solo non-stop Indian circumnavigation by Commander Dilip Donde

Sagar Parikrama II (2012-13) Commander Abhilash Tomy became the first Indian to do a solo, non-stop global sail

7. Conclusion

INSV Tarini’s global voyage, helmed by two women naval officers, stands as a beacon of modern India’s naval, gender, and technological
progress. It blends adventure, diplomacy, and sustainability, while bolstering India's image as a progressive maritime nation. As the vessel
prepares to return to Goa, it carries with it a message of empowerment, innovation, and global friendship—sailing not just across oceans, but
across milestones in Indian naval history.

UPSC Mains Practice Question

Q. Highlight the significance of India’s maritime expeditions like Navika Sagar Parikrama in promoting gender inclusion, naval diplomacy, and
climate resilience. (10 Marks)

HANSA-3 (NG): India’s Indigenous Push in Pilot Training Aircraft

» Syllabus Mapping:

GS Paper 3 - Achievements of Indians in Science & Technology

GS Paper 3 - Indigenisation of Technology and Development of New Technology
GS Paper 2 - Government Policies Supporting Innovation and R&D

1. Context

o The Council of Scientific & Industrial Research - National Aerospace Laboratories (CSIR-NAL) has signed its first-ever technology
transfer agreement with Pioneer Clean Amps Pvt. Ltd.

e The agreement allows commercial manufacturing of the HANSA-3 (NG), an indigenous trainer aircraft aimed at transforming India’s pilot
training ecosystem.

2. What is HANSA-3 (NG)?

a. Overview

e A next-generation, two-seater trainer aircraft developed indigenously for ab-initio pilot training.
o Designed by CSIR-NAL, headquartered in Bengaluru.
e Built for training candidates for:

o Private Pilot Licence (PPL)

o Commercial Pilot Licence (CPL)

b. Purpose
e Provide a cost-effective alternative to imported training aircraft.

e Support India’s growing aviation sector and increasing demand for trained pilots.
e Contribute to Aatmanirbhar Bharat in aerospace.

3. Key Features of HANSA-3 (NG)

Feature Details

Advanced Glass Cockpit Digital instrumentation enhances situational awareness and pilot efficiency
Rotax 912 iSc3 Sport Engine Fuel-efficient, digitally controlled, offering modern performance standards
Bubble Canopy Provides panoramic visibility and improved pilot comfort

Composite Airframe Lightweight materials reduce fuel usage and increase durability

Electrically Operated Flaps  Simplifies flight control and improves aerodynamic performance

Affordability Costs X2 crore, nearly 50% cheaper than imported equivalents

Sustainable Variant An electric version (E-HANSA) is under development for green aviation goals

4. Significance for India’s Aviation Sector

a. Boost to Pilot Training

o With air passenger traffic expected to double by 2030, the demand for commercial pilots is surging.
o HANSA-3 (NG) offers an accessible training platform for flying schools and academies.
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b. Reduced Dependence on Imports
e Replaces reliance on foreign trainer aircraft, saving foreign exchange and ensuring maintenance ease.
c. Support for Skill India & UDAN Scheme

e Enables affordable pilot training under Skill India.
e Can support regional aviation schemes like UDAN through training capacity enhancement.

d. Private Sector Participation

o Technology transfer to a private company marks a milestone in public-private collaboration in aerospace manufacturing.

S. About CSIR-NAL

a. Introduction

e India’s only civilian aerospace R&D laboratory.
e Operates under CSIR, Ministry of Science & Technology.

b. Established
e Founded: 1 June 1959
e Renamed: 1993 from National Aeronautical Research Laboratory to NAL
e Headquarters: Bengaluru, Karnataka
c. Key Mandates
o Indigenous design and development of aircraft, aerospace systems, and components.

e Conduct wind tunnel testing, simulations, aerostructure development, and aviation R&D.
e Collaborate with industry and academia for technology commercialization.

6. Comparative Advantage of HANSA-3 (NG)

Aspect HANSA-3 (NG) Imported Trainer Aircraft
Cost X2 crore 4 crore+

Fuel Efficiency High Moderate

Indigenous Content >80% <30% (assembly only)
Training Support Local spares, service Expensive and delayed imports

Sustainability Path Electric version (E-HANSA) Largely fossil fuel-based
7. Challenges & Way Forward

Challenges:

e Certification delays from aviation regulatory bodies

e Need for large-scale orders to achieve economies of scale

e Competing with established global manufacturers like Piper and Diamond
Recommendations:

e Incentivise flying schools to adopt HANSA-3 (NG)

o Fast-track DGCA certifications for new variants

e Promote R&D on electric propulsion systems
e Use HANSA-3 as a diplomatic export tool under India’s South-South cooperation

8. Conclusion

The HANSA-3 (NG) marks a major milestone in India’s aerospace self-reliance journey. As a low-cost, high-performance trainer aircraft, it
addresses the twin needs of expanding pilot training capacity and reducing import dependency.

With the upcoming electric variant (E-HANSA) and the first-ever private sector manufacturing partnership, the aircraft is poised to become
a symbol of India's aviation innovation.
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Left-Wing Extremism in India: Decline, Strategy, and Road to Eradication

o Syllabus Mapping:
GS Paper 3 - Internal Security:

e Linkages between development and spread of extremism
e Role of security agencies in combating extremism
e Challenges to internal security through communication networks

1. Context

Union Home Minister Amit Shah recently announced a significant reduction in Left-Wing Extremism (LWE)-affected areas, with ‘most-affected’
districts falling from 12 to 6. India now targets complete eradication of LWE by March 31, 2026, marking a major shift in internal security dynamics.

2. What is Left-Wing Extremism (LWE)?

e LWE, popularly known as Naxalism, is a violent Maoist insurgency aimed at overthrowing the Indian state through armed revolution, rooted
in communist ideologies.

e Originated from the Naxalbari uprising (1967) in West Bengal.
e Operates primarily in the tribal and forested belt of Central and Eastern India, often referred to as the “Red Corridor”.
e Key demands include:

o Land redistribution

Tribal rights
o Opposition to corporate exploitation and state neglect

3. Current Status of LWE (as of 2025)

Indicator Before Current (2025)

Districts affected by LWE 38 18

Most-affected districts 12 6 (mainly in Chhattisgarh, Jharkhand, Maharashtra)
India’s Goal — Total eradication by March 31, 2026

4. Why LWE Flourished? — Root Causes

e Economic Deprivation: Neglect of tribal areas in terms of roads, jobs, education.

o Land Alienation: Displacement due to mining, dams, and forest policies.

e Administrative Vacuum: Weak governance and security presence in interior areas.

o Trust Deficit: Past human rights violations by state forces led to local alienation.

e Poor Communication Infrastructure: Digital divide hindered development outreach.

5. Government Initiatives to Combat LWE

a. Security-Centric Measures

o Deployment of elite forces:
o CRPF’s CoBRA units
o Greyhounds (Andhra Pradesh, Telangana)
o Forward Operating Bases (FOBs) in deep Maoist zones
e Multi-agency Coordination: Joint operations by state and central police forces
o Intelligence-Based Policing: Real-time surveillance using drones, GPS, and GIS tools

b. Developmental Interventions

Special Central Assistance (SCA) Scheme:
o 30 crore for most-affected districts
o 10 crore for moderately affected districts
Road Connectivity Projects: Under RCPLWE Scheme
Telecom Penetration: Installation of mobile towers in LWE zones
Educational & Health Infrastructure:
o Eklavya Model Residential Schools (EMRS)
o Health camps and mobile medical units

c¢. Community Engagement

e (Civic Action Programmes:
o Free distribution of essentials
o Cultural events and sports
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o Trust-building with locals
o Skill Development: Vocational training for youth to deter recruitment into armed groups

d. Surrender & Rehabilitation Policy

o Financial Incentives: X2.5 lakh - X5 lakh
e Livelihood Training, housing support, education for children

6. Role of Technology in Policing

e Geospatial Mapping of insurgent movements

o Drone Surveillance in inaccessible terrains

o C-DAC software for real-time alerts

o Satellite imaging to track forest activity and encampments
e Communication interception to disrupt command chains

7. Outcomes Achieved So Far

e 70% reduction in violent incidents since 2010

e Decrease in civilian and security personnel casualties

e Revival of economic activity in tribal belts (e.g., bauxite and coal mining in Chhattisgarh)
e Greater political participation in previously boycotted areas

8. Remaining Challenges

Issue Concern
Tactical Shifts LWE groups adopting guerrilla warfare, shifting base to tri-junction areas (Chhattisgarh-Odisha-Andhra)
Funding Networks LWE raising funds via levies from contractors, illegal mining, and timber trade
Local Support Deep-rooted socio-economic grievances still attract sympathisers
Digital Propaganda Use of encrypted apps and dark web for recruitment and coordination
Inter-state Coordination Gaps Delays in action due to jurisdictional boundaries and lack of uniform SOPs

9. Way Forward
Pillar Suggested Measures
Security & Intelligence Continue area domination, joint operations, and modernise weaponry
Development Push Prioritise tribal welfare, land rights, and inclusive economic policies
Governance Reform Strengthen grassroots governance through Panchayati Raj institutions

Technology Integration  Expand Al-based threat mapping, real-time crime monitoring
Community Participation Involve tribal leaders, ex-rebels, and CSOs in peace-building efforts
Legal Safeguards Uphold human rights, ensure transparent counterinsurgency practices

10. Conclusion

India’s fight against Left-Wing Extremism is transitioning from a militarised containment strategy to a holistic, people-centric development
approach. As the threat recedes, it is vital to consolidate gains through trust, justice, and inclusion. The March 2026 deadline offers a policy
window for final push—ensuring not just the end of extremism, but the beginning of sustainable peace.
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ECONOMY

India’s Remittance Pivot: Rise of the West, Decline of the Gulf

o Syllabus Mapping:

GS Paper 3 - Indian Economy: External Sector

GS Paper 2 - Welfare of Overseas Indians and Bilateral Relations
GS Paper 3 - Inclusive Growth and Issues Arising from It

1. Context

The RBI's Remittances Survey 2023-24 reveals a historic realignment in the sources of India’s remittance inflows:

e For the first time, Advanced Economies (AEs) have overtaken the Gulf Cooperation Council (GCC) nations, accounting for over 50% of all
remittances.
o This shift highlights evolving migration trends, employment patterns, and global economic linkages.

2. Key Findings of RBI’s 202324 Survey

a. Rise of Advanced Economies

o Top Remittance Sources:
USA: 27.7%

UK: 10.8%
Singapore: 6.6%
Canada: 3.8%
Australia: 3.1%

o O O O O

The US alone sends more remittances than Saudi Arabia (6.7%) and Kuwait (3.9%) combined.
b. Decline of the Gulf

e GCC share dropped from 46.7% (2016-17) to 37.9% (2023-24).
o UAE’s share fell significantly: from 26.9% to 19.2%.

e Primary reasons:
o Job nationalization policies like Saudisation and Emiratisation.
o Economic slowdowns in oil-based economies.

c. Skilled vs. Unskilled Worker Remittances

e 78% of Indian migrants in the US are employed in high-skilled sectors like IT, healthcare, and finance.
e One US-based engineer remits 10x more than a Gulf-based unskilled worker.

d. Education-Led Remittance Surge
e 13.4 lakh Indian students abroad, primarily in:
o Canada (32%)
o USA (25.3%)
e They remit funds through:
o Education loan repayments
o Post-study employment earnings

e. Crisis Resilience

e During COVID-19, remittances from Advanced Economies remained stable, while flows from the Gulf dropped.

3. Causes Behind the Gulf-to-West Shift

Factor Explanation

Economic Volatility in Gulf Oil price swings, job nationalization, and reduced demand for unskilled labour
Higher Salaries in AEs Dollar/Euro/GBP’s strength boosts remittance volume

Surge in Skilled Migration STEM professionals in AEs earn 3-5x compared to Gulf salaries

Education as Migration Pathway Policies like UK’s Graduate Visa and Canada’s PGWP attract Indian students
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Policy Support India-UK Mobility Pact (2021) tripled Indian migration to the UK
4. Implications for India

a. Macroeconomic Stability

e Remittances reached $118.7 billion (2023-24).
o Funded 42% of India’s trade deficit, reducing pressure on forex reserves.

b. Reduced Gulf Dependency

e Protects India from Gulf-centric recessions and migrant job losses (e.g., Kuwait 2020 crisis).
c. Brain Drain Challenge

o Skilled emigration may lead to talent shortages in sectors like IT, engineering, and healthcare.
d. Regional Disparities

o Kerala, heavily dependent on Gulf, may face economic stagnation.
o Telangana, Karnataka, and Punjab benefit from high-skilled US/Canada-focused remittances.

e. Digital Remittance Expansion

o Platforms like UPI-PayNow (India-Singapore) have reduced transfer costs to 1%.
e Supports financial inclusion and promotes formal remittance channels.

S. Strategic Policy Roadmap
a. Skill Harmonization

o Align Indian frameworks (e.g., NSQF) with global qualification standards.
e Prevent "deskilling" of migrants due to non-recognition abroad.

b. Expand Bilateral Labour Agreements
e Replicate and expand pacts like India-Japan’s SSW Agreement for safer, regulated low-skilled migration.
c. Lower Transaction Costs
e Scale up Project Nexus to connect India's FPS with ASEAN, targeting <3% remittance cost (UN SDG Goal 10.c).
d. Diversify Migration Corridors
e Reduce overdependence on the Gulf and AEs by promoting East Asian opportunities (Japan, South Korea).
e. Mobilise Diaspora Capital

e Launch Resurgent India Bonds 2.0 to channel remittances into infrastructure and innovation projects.

6. Comparative Perspective

Country Annual Remittances (2023) Key Sources

India $118.7 billion US, UAE, UK, Canada
Mexico @ $66 billion uUsS
China $50 billion East and Southeast Asia

e India remains the top global remittance recipient, as per World Bank (2024).

7. Conclusion

India’s evolving remittance landscape—from oil economies to tech hubs—reflects its rising global footprint in human capital export. However, this
transformation demands:

o Balanced migration strategies

e Policy support to reduce brain drain
e Inclusive development to mitigate regional shocks
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A future-ready remittance ecosystem, built on sKills, digital infrastructure, and diaspora bonds, can power India’s transition from a remittance-
dependent to a remittance-powered economy.

Tariffs and Trade Wars

o Syllabus Mapping:

GS Paper 3 - Indian Economy: International Trade, Effects of Liberalization

GS Paper 2 - International Relations: Bilateral Relations, Impact of Foreign Policies on India
GS Paper 3 - Inclusive Growth and Issues Arising from It

1. Context

e Former U.S. President Donald Trump has proposed a sweeping tariff regime titled the “Liberation Day” policy, introducing:
o A 10% baseline tariff on all U.S. imports
o Country-specific higher tariffs, including a 27% reciprocal tariff on Indian exports
o This policy signals a shift toward protectionism, with possible ripple effects on India’s trade balance and global supply chains.

2. What is a Tariff?

a. Definition

o Atariffis a tax imposed on imported goods and services by the government, collected at customs points.
o Tariffs aim to regulate trade, protect domestic industries, and generate revenue.

3. Types of Tariffs
Type Explanation Example
Ad Valorem Tariff Tax as a percentage of value 10% on imported electronics
Specific Tariff Tax as a fixed amount per unit $5 per kg of sugar
Compound Tariff Combination of both ad valorem and specific 5% of value + $50 per unit
Anti-Dumping Duty Imposed on goods sold below market value Tariff on Chinese steel
Countervailing Duty (CVD) Neutralises foreign subsidies to exporters  CVD on solar panels from subsidised sources
Reciprocal Tariff Imposed in retaliation to foreign tariffs 27% duty on Indian exports after India raised tariffs on U.S. almonds

4. Why Countries Impose Tariffs

o Protect Domestic Industry: Makes imports costlier to boost local production.

e Correct Trade Imbalances: Discourages excessive imports, supports domestic employment.

e Revenue Generation: Useful for developing nations with limited internal taxation mechanisms.
o Foreign Policy Tool: Used in retaliation or leverage in trade negotiations.

5. Who Actually Pays the Tariff?

Actor Effect

Importers Directly pay duties at customs, affecting margins
Consumers Bear the cost via higher retail prices
Businesses Face pricing dilemmas - pass on cost or absorb it

Exporters (foreign) May cut prices to stay competitive, affecting revenue

6. What Are Reciprocal Tariffs?

o Reciprocal tariffs are imposed in response to another country’s tariffs to balance trade terms.
e Example:

o IfIndialevies a 54% import duty on U.S. goods,

o The U.S. may respond with a 27% reciprocal duty on Indian exports.
e Such tariffs are often used in:

o Trade retaliation

o Bilateral power balancing

o Negotiation pressure tactics

7. Impact of Trump’s Tariff Policy on India
a. Sectoral Setbacks
e Key export sectors at risk:

o Pharmaceuticals
o Textiles and Apparel
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o Steel and Engineering Goods
o Electronics and Auto Components
e Reduced U.S. market access could lead to export contraction, affecting employment and MSMEs.
b. Trade Diplomacy Pressure
e May trigger bilateral trade negotiations to:
o Reduce reciprocal tariffs
o Enhance market access via free trade agreements (FTAs) or sector-specific relaxations
c. Diversification Push
e India may need to:
o Shift focus to non-U.S. markets (e.g., EU, ASEAN, Africa)
o Strengthen intra-BRICS trade
o Leverage BIMSTEC, IPEF, and GCC frameworks
d. Boost to Domestic Manufacturing
o Tariff tension could:

o Encourage India to enhance self-reliance under Atmanirbhar Bharat
o Build resilient value chains through PLI schemes and infrastructure upgrades

8. Way Forward for India

a. Trade Realignment

o Explore bilateral deals with tariff-sensitive markets.
e Promote FTA with EU, UK, Canada, and expansion in Global South partnerships.

b. Support to Exporting Sectors
e Provide:
o Tariff neutralisation schemes (like RoODTEP)
o Market intelligence and export insurance
o Digital marketing and branding support for SMEs
c. Strategic Use of WTO Forums

o Raise concerns on unilateral tariff hikes under WTO’s Dispute Settlement Body, if needed.
o Collaborate with affected developing countries for coalition building.

d. Domestic Policy Alignment

e Improve port logistics, GST refund timelines, and trade facilitation to enhance exporter competitiveness.

9. Conclusion

The proposed “Liberation Day” tariff by the U.S. could pose serious challenges to India’s export-led growth strategy. However, it also presents an
opportunity to diversify markets, strengthen domestic industries, and recalibrate trade diplomacy.

A balanced strategy combining external negotiation, internal reforms, and sectoral support will be critical for India to navigate the evolving
landscape of global protectionism.

Labour Reforms for Viksit Bharat

b4 Syllabus Mapping:

GS Paper 3 - Indian Economy: Employment, Growth, and Infrastructure

GS Paper 2 - Government Policies and Interventions: Labour Reforms, Welfare of Vulnerable Sections
GS Paper 2 - Governance: Role of Institutions in Human Resource Development

1. Context

India is facing a jobs deficit, with only 6 crore formal jobs created for 9 crore new working-age individuals since 2017-18. As the country aspires
to achieve the Viksit Bharat vision by 2047, it needs alabour reform roadmap that addresses rising automation, capital-intensive growth,
and structural employment gaps.
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2. Importance of Labour Force for Viksit Bharat
a. Demographic Dividend

o With 65% of the population under 35, productive employment is vital for sustainable growth.
o Example: China’s labour-intensive industrialisation (1990-2010) fuelled economic boom.

b. Structural Transformation

o Shift from agriculture to high-value sectors like IT, pharma, and renewable energy needs a skilled workforce.
e These sectors contribute 8% to GDP but employ only 5% of the workforce.

c. Inclusive Growth

o Formal jobs reduce poverty and income inequality by boosting consumption and savings.
o Example: MGNREGA raised rural wages, but lacks long-term skilling.

d. Global Competitiveness

o Low-costlabour can attract FDI in labour-intensive sectors like textiles and electronics.
o Example: Vietnam’s textile boom through competitive wage policy.

e. Social Stability

e Rising unemployment fuels distress migration and social unrest.
o Example: 2020 migrant crisis exposed vulnerabilities of India’s informal workforce.

3. Challenges Faced by India’s Labour Force

Challenge Details & Examples

Skill Deficit Only 10% of workforce has formal vocational training.

Example: PLI in electronics faces hiring shortfalls due to lack of

skilled labour.

Capital-Intensive Growth Automation and Al displace low-skilled jobs.

Example: 30% job loss in textiles due to robotics (ICRA, 2024).

High Informality Over 90% of workers lack legal protection and social security.

Example: Gig workers remain outside EPFO or health schemes.

Regulatory Rigidities Stringent labour codes disincentivize hiring.

Example: Rajasthan’s reforms boosted MSME registration by

25%.

Wage Stagnation Real wages grew at just 2% per year (ILO, 2012-22), lowering demand and
consumption.

4. Balancing Labour and Capital: Key Reform Proposals

a. PLI-ELI Synergy

e Link Production-Linked Incentives (PLI) with Employment-Linked Incentives (ELI).
o Example: Drone firms rewarded for hiring ELI-certified youth.

b. Graded Skill Subsidies

o Offer higher EPFO and payroll subsidies for hiring trained youth in high-growth sectors.
e Global Model: Germany’s dual system integrates formal education with on-the-job training.

c. Labour Law Flexibility

e Enable fixed-term contracts and easy hiring-exit norms with worker safeguards.
o Example: Gujarat’s fixed-term hiring policy encouraged formal job growth.

d. ITI Modernisation

e Align Industrial Training Institutes (ITIs) with emerging sector demands.
o Example: Toyota's JIM (Japan-India Institute for Manufacturing) blends training with auto-sector standards.

e. R&D in Labour-Intensive Industries

e Promote Al-complementary jobs in traditional sectors like handlooms, crafts, solar energy, agro-processing.
o Example: India’s solar sector added 3 lakh jobs over 5 years (MNRE data).
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5. Way Forward: Institutional and Policy Innovations

Area Action Points

Policy Synchronisation Align labour, industrial, and education policies under a unified employment vision.
Public-Private Partnerships Encourage industry-academic linkages, especially for skilling and apprenticeships.

Gig Worker Inclusion Bring platform workers under formal social security frameworks.

Data-Driven Planning Use NSDC-NSO collaborations to track demand-supply gaps in skills and employment.
Labour Market Reforms Fast-track implementation of revised Labour Codes with adequate state-level readiness.

6. Conclusion

To achieve the vision of Viksit Bharat by 2047, India must adopt holistic labour reforms that balance capital investment with human capital
development. This includes:

e Revamping skilling infrastructure,

o Easing regulatory burdens,

e Promoting formalisation, and

e Incentivising employment-rich growth sectors.

With strategic interventions, India can unlock its demographic dividend, boost domestic demand, and position itself as a global manufacturing and
services powerhouse.

Monetary Policy in India: Evolution, Instruments, and Modern Significance

o Syllabus Mapping:
GS Paper 3 - Indian Economy:

e Monetary Policy

e Growth and Inflation Management

e Role of RBI and Financial Institutions

e Indian Economic Development since Independence

1. Context

The Reserve Bank of India (RBI) recently celebrated 90 years since it announced its first monetary policy in 1935, marking a significant milestone
in India’s financial governance. With Sanjay Malhotra taking charge as the new RBI Governor, this moment calls for a reflection on the evolution, tools,
and relevance of monetary policy in shaping India’s economic trajectory.

2. What is Monetary Policy?

o Definition: Monetary policy refers to the central bank’s strategy to regulate the money supply, interest rates, and liquidity in the economy.
e Objective:

o Price stability (inflation control)

o Economic growth (by adjusting credit availability)

o Currency and financial market stability

Authority in India:

e Managed by the RBI under the provisions of the RBI Act, 1934
e Operates under the oversight of the Monetary Policy Committee (MPC), set up in 2016

3. Evolution of Monetary Policy in India

Year Milestone

1935 First Monetary Policy: Introduced Bank Rate at 3.5% and CRR

1950s-70s Emphasis on credit rationing, directed lending to agriculture & industry

1991 (Liberalisation) Shift to market-determined interest rates, adoption of OMOs

2000s Gradual move to inflation targeting and repo-based signaling

2016 Formation of Monetary Policy Committee (MPC); formal adoption of Flexible Inflation Targeting (FIT)

4. Types of Monetary Policy Tools in India

A. Quantitative Tools (General Liquidity Management)

Instrument Purpose & Impact
Bank Rate Long-term interest rate for lending to banks; influences broader lending rates
CRR (Cash Reserve Ratio) Mandatory reserves with RBI; reduces/increases funds available for lending
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SLR (Statutory Liquidity Ratio) Mandates banks to hold government securities and gold

Repo Rate Primary policy rate; short-term lending rate from RBI to banks; key tool for inflation targeting
Reverse Repo Rate Rate at which RBI borrows from banks; controls excess liquidity

OMO (Open Market Operations) RBI buys/sells securities to adjust liquidity in the system

MSF (Marginal Standing Facility) Emergency borrowing for banks above repo rate

LTRO (Long-Term Repo Operations) Provides long-term liquidity to banks at repo rate
MSS (Market Stabilisation Scheme)  Withdraws excess liquidity due to capital inflows

B. Qualitative Tools (Sector-Specific Regulation)

Tool Function

Credit Rationing Limits credit to certain sectors (e.g., real estate, NBFCs)

Margin Requirements Changes collateral ratios to control speculative lending

Consumer Credit Regulation Regulates installment-based loans

Moral Suasion Informal persuasion by RBI to influence bank behavior

Direct Action Penal actions like Prompt Corrective Action (PCA) against non-compliant banks

5. Current Policy Framework

a. Inflation Targeting Regime (Post-2016)

e Monetary Policy Committee (MPC): 6-member committee (3 RBI + 3 Govt nominees)
e Target: Consumer Price Index (CPI) at 4% * 2%
e Policy decisions are based on:

o Inflation trends

o Growth outlook

o Global economic factors

o Liquidity conditions

b. Monetary-Fiscal Coordination
o RBIworks alongside the government to balance:
o Inflation control

o Fiscal expansion
o Interest rate dynamics

6. Significance of Monetary Policy in India’s Economy

Area Impact

Inflation Control Repo rate adjustments used to anchor inflation expectations

Growth Promotion Easing rates during crises (e.g., COVID-19) supported credit flow and investments
Financial Stability CRR/SLR adjustments ensure banking sector liquidity and solvency

Exchange Rate Management OMOs and forex operations used to manage rupee volatility

Crisis Response Special liquidity windows (e.g., TLTRO) during financial shocks

7. Challenges in Monetary Policy Implementation

o Transmission lag: Policy rate changes take time to reflect in consumer lending.

e Global volatility: Imported inflation and capital flows affect policy effectiveness.

e Supply-side inflation: Monetary policy less effective against fuel or food price hikes.
o Data limitations: Real-time inflation data may not fully capture regional variations.

8. Conclusion

India’s monetary policy journey over the last 90 years reflects a shift from administrative controls to market-oriented inflation targeting. As
the RBI continues to evolve under new leadership, balancing growth, inflation, and financial stability remains its central challenge. With innovations
like LTROs, digital rupee integration, and climate-related financial policy, monetary policy will continue to shape India’s economic destiny.
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India’s Energy Trajectory 2025: Balancing Growth and Sustainability

o Syllabus Mapping:

GS Paper 3 - Energy, Infrastructure, Environment, and Sustainable Development

GS Paper 1 - Economic Development (Per Capita Consumption, Industrialisation)

GS Paper 2 - Government Policies and Programmes (Energy Security and Climate Commitments)

1. Context

The National Statistics Office (NSO) released the Energy Statistics India 2025, offering insights into energy production, consumption, efficiency, and
import patterns for FY 2023-24. The report aligns with India’s Viksit Bharat 2047 vision, highlighting both progress and persistent challenges in the
energy landscape.

2. Key Highlights of the Report

a. Primary Energy Supply
e Increased by 7.8%, reaching 9,03,158 KToE, signalling post-COVID recovery and industrial revival.
o Coal dominance persists, contributing 79% of total domestic energy supply.
o Total Primary Energy Supply (TPES): Coal accounts for 60.21%, followed by crude oil and natural gas.

b. Renewable Energy Potential

e Estimated at 21,09,655 MW, led by solar and wind.
e Renewable Electricity Generation: Rose from 2,05,608 GWh (2014-15) to 3,70,320 GWh (2023-24) — a 6.76% CAGR.

c. Per Capita Metrics

e Energy Consumption: Increased to 18,410 M]/person, a 25% rise in a decade.
o Electricity Consumption: Still modest at 1,106 kWh/person (global average ~ 3,000 kWh).

d. Sectoral Usage

o Industrial energy use: Rose by 13.2%, reflecting manufacturing growth.
e Transmission & Distribution (T&D) losses: Reduced from 23% to 17%, enhancing system efficiency.

3. Positive Developments

Area Achievement

Renewable Capacity Grew from 81,593 MW (2015) to 1,98,213 MW (2024) ata 10.36% CAGR
Energy Efficiency Energy intensity reduced to 0.2180 MJ/INR, showing decoupling from GDP
Geographic Leaders Rajasthan, Gujarat, Maharashtra lead in wind and solar capacity
Non-hydro RE Growth Expanded over 210% in 10 years

Electric Grid Performance Steady reduction in technical losses and improved coverage
4. Concerns and Limitations

a. Coal Dependency

o Coal accounts for 60% of TPES, with non-coking coal forming 93.3% of coal output.
e Environmental and health costs from air pollution and carbon emissions.

b. High Import Dependency

e Crude 0Oil: 89% imported

o Natural Gas: 46.6%

e Coal: 25.86%
c. Low Electricity Penetration

o Per capita consumption far below global benchmarks, indicating low access or affordability in certain regions.
d. Renewable Utilisation Lag

o Despite rapid growth in installed capacity, actual contribution to electricity mix remains modest.

e. Urban-Rural Divide
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e Energy access, quality, and affordability remain skewed in favour of urban and industrial zones.

5. Way Forward
a. Diversify Energy Basket

e Accelerate green hydrogen, offshore wind, waste-to-energy, and battery storage development.
o Target 50% non-fossil capacity by 2030 as per updated NDC commitments.

b. Decentralised & Localised Energy Models

o Expand rooftop solar, solar pumps, and microgrids in rural and tribal belts.
e Promote bioenergy and ethanol blending in agricultural zones.

c. Infrastructure & Grid Modernisation

e Investin smart grids, Al-driven forecasting, and regional interconnections to balance peak demand.
e Link RE hubs to national grid for optimal energy distribution.

d. Boost Domestic Production

o Expand oil and gas exploration in underutilised basins: Assam-Arakan, Rajasthan, and offshore KG basin.
e Incentivise domestic manufacturing of solar modules, batteries, and smart meters under PLI schemes.

e. Policy and Governance Reforms

o Strengthen SEEA (System of Environmental-Economic Accounting) for tracking climate-compatible growth.
o Integrate SDG 7 targets (clean energy access) with energy subsidies, carbon markets, and regulatory frameworks.

6. Conclusion

The Energy Statistics India 2025 reflects both the resilience of India’s energy sector and the transformation challenges it faces. While renewables
and efficiency gains are promising, the coal-heavy base and import relianceremain structural hurdles.

To realise the Viksit Bharat 2047 vision, India must build a diverse, equitable, and low-carbon energy ecosystem, supported by technology,
finance, and inclusive policies. Strategic energy planning today will determine the nation'sclimate leadership and energy
independence tomorrow.

Mains Practice Question

Q. Critically examine the trends highlighted in the Energy Statistics India 2025. What measures are necessary to align India’s energy security
with its climate and development goals?
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AGRICULTURE

India’s Agricultural Crossroads: Balancing Global Trade and Food Sovereignty

o Syllabus Mapping:

GS Paper 3 - Agriculture: MSP, Food Security, Agricultural Trade, WTO, Subsidies
GS Paper 2 - International Relations: Trade Agreements, WTO Negotiations

GS Paper 2 - Governance & Welfare Schemes: Food and Nutritional Security

1. Context

India is facing increased international pressure to liberalise its agricultural trade regime, particularly under WTO and ongoing Free Trade
Agreements (FTAs). However, this comes at a time when domestic priorities—food security, farmer livelihoods, and rural stability—remain central
to national policy. The challenge lies in striking a delicate balance between global integration and agricultural self-reliance.

2. Importance of Global Trade Integration

a. Boosts Export Revenues

e Enhanced global market access supports India’s high-value crops.
« Example: India exported $8.4 billion worth of agricultural goods to the US, including spices, rice, and mangoes.

b. Encourages Technology Transfer

o FTAs can promote agri-tech investment, cold storage, logistics, and mechanisation.
o Example: Trade deals with EU, UK, and Australia could bring in precision farming technologies.

c. Improves Market Efficiency

e Better price discovery via competition enhances earnings for quality-conscious producers.
d. Strengthens Diplomacy

e Agriculture is a strategic asset in negotiations under BRICS, WTO, G20, and Global South platforms.
e. Diversifies Supply Chains

e Secures imports of essential agri-inputs (fertilisers, palm oil).
o Example: Indonesia’s palm oil export ban (2022) exposed India’s vulnerability.

3. Importance of Domestic Food Security

a. Supports Rural Livelihoods

e 42% of the workforce depends on agriculture.
o Example: Over 100 million dairy farmers rely on import tariffs for protection from cheap foreign milk.

b. Ensures Nutrition Stability
o Stable domestic production protects vulnerable populations from global food price volatility.
c. Reduces Import Dependence

o Helps avoid over-reliance on global markets for staples and inputs.
o Example: The Ukraine war disrupted fertiliser imports, affecting production costs.

d. Preserves Political Stability
e Food insecurity can trigger rural unrest, especially in agrarian states.
e. Empowers Strategic Sovereignty

o Self-reliance in food enables India to resist external pressure on domestic policies like MSP or PDS.
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4. Key Challenges

Challenge Impact & Example

Subsidy Wars Developed nations like the USA provide up to $10 billion in farm subsidies, making
their exports artificially cheaper.

FTA Pressures Countries like New Zealand demand dairy market access, threatening Indian
producers.

Illegal Imports Despite bans, items like Chinese garlic enter illegally, collapsing domestic prices.

WTO Scrutiny on MSP WTO challenges India's public stockholding and MSP-based procurement, citing
trade distortion.

Tariff Dilemmas High tariffs protect farmers but invite retaliatory tariffs, harming exports.

Example: The US threatened reciprocal tariffs under
Trump’s trade policy.

5. Balancing Global Trade and Food Security: A Multi-Pronged Strategy

Strategy Recommendations

Calibrated Liberalisation Liberalise non-sensitive sectors (e.g., horticulture) while protecting core staples like rice, wheat, dairy.
Investment-Oriented FTAs Focus on technology transfer, agri-infrastructure, and R&D, not just tariff cuts.

Strengthen Domestic Enhance warehousing, seed innovation, and supply chains to raise competitiveness.

Ecosystem

Import Surveillance Improve customs enforcement, and ban illegal or low-quality imports.

Mechanisms

Push for WTO Reforms Advocate for transparent global subsidy ceilings, protection of public stockholding, and policy space for

developing countries.
6. Conclusion

India’s agricultural future must not be sacrificed at the altar of aggressive liberalisation. Instead, it requires a balanced, strategic approach that
combines measured openness, technological upgradation, and farmer welfare. By leveraging its market size, diplomatic capital, and global
South alliances, India can pursue a trade path that safeguards its nutritional security, empowers rural livelihoods, and strengthens its economic
sovereignty.

INDIAN SOCIETY , SOCIAL ISSUES &
SOCIAL JUSTICE

Understanding the Gorkha Identity

o Syllabus Mapping:

GS Paper 1 - Indian Society: Regionalism, Ethnic Groups, and Social Diversity

GS Paper 2 - Governance: Citizenship, Rights of Vulnerable Sections

GS Paper 2 - International Relations: India-Nepal Relations, Treaty Implications

1. Context

e The Ministry of Home Affairs (MHA) recently conducted a tripartite meeting involving the West Bengal Government and Gorkha
representatives.

e The agenda: to address the long-standing identity, citizenship, and legal challenges faced by Indian Gorkhas—an issue rooted in history,
ethnicity, and international treaties.

2. Who Are the Gorkhas?

Aspect Details

Ethnic Identity = Nepali-speaking Indians, distinct from Nepalese citizens

Martial Legacy  Globally renowned for their role as soldiers in the British and Indian Armies

Cultural Diversity Comprise multiple ethnic sub-groups: Tamang, Gurung, Rai, Limbu, Magar, Chhetri, Bahun, etc.
Language Speak Nepali, which is recognised in the Eighth Schedule of the Indian Constitution

3. Historical Background

a. Origins
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e Descendants of Rajputs and Brahmins who migrated from India to Nepal.
e The name "Gorkha" traces to Guru Gorakhnath, a revered saint, and the town of Gorkha in Nepal.

b. Anglo-Gorkha War & Treaty of Sugauli (1814-1816)

e War between British East India Company and Kingdom of Nepal.
e Treaty of Sugauli (1816) led to Nepal’s territorial loss and recruitment of Gorkhas into the British Army.

c. British Era Migration
e Many Gorkhas migrated to India during colonial rule as:
o Soldiers in the British Indian Army

o Plantation workers in Darjeeling
o Miners and porters in Assam and Northeast India

4. Settlement Regions in India

State/Region Key Areas

West Bengal Darjeeling, Kalimpong

Sikkim Significant rural and urban Gorkha presence
Assam & Northeast Dispersed Gorkha settlements since colonial times
Uttarakhand Notably in Dehradun, Mussoorie, and hill areas

S. Citizenship and Legal Status

a. Legal Citizenship

o Gorkhas settled in India before 1950 and their descendants are legal citizens under Indian law.
e Protected under:

o Constitutional Provisions

o The Citizenship Act

o Supreme Court judgments

b. Treaty of Peace and Friendship (1950)

e Between India and Nepal, allows free movement of people and goods.

e Led to ambiguity over:
o Legal distinction between Nepali citizens in India and Indian Gorkhas.
o Rights to employment, property ownership, and voting.

c. Contemporary Challenges

e Gorkhas are often wrongly labelled as foreigners, especially during electoral roll verifications or state agitations.
o Issues persist despite their legal and historical presence in Indian territory.

6. Socio-Cultural Characteristics

e Gorkhas are known for:
o Discipline and bravery (prominent in military and paramilitary services)
o Resilience and cultural pride
o Rich traditions in folk music, dance (Tamang Selo, Dohori), and festivals (Dasain, Tihar)
o Despite being socially diverse, they maintain a strong collective identity under the broader "Gorkha" banner.

7. Recent Developments and Policy Implications

a. Tripartite Dialogue (2024)

e Aimed at:
o Addressing citizenship anxieties
o Exploring frameworks for identity assurance
o Promoting inclusive governance in Gorkha-dominated areas

b. Gorkhaland Demand

e Long-standing demand for a separate Gorkhaland state comprising parts of northern West Bengal.
e Driven by perceived cultural, linguistic, and developmental marginalisation.

c. Role of Gorkhaland Territorial Administration (GTA)
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e Semi-autonomous body created under a tripartite agreement in 2011.
e Has faced criticism over administrative autonomy and resource limitations.

8. Way Forward
Measure Explanation
Clear Citizenship Identification Special ID/document for Indian Gorkhas to distinguish from Nepalese migrants
Treaty Clarification Revisit or update the 1950 India-Nepal treaty to clarify nationality distinctions

Administrative Empowerment Strengthen institutions like GTA or explore constitutional status under Schedule VI
Representation and Dialogue  Ensure inclusive representation in political and policymaking processes
Public Awareness Campaigns  Educate government agencies and the public on the legal status and contributions of Gorkhas

9. Conclusion

The Gorkha community is an integral part of India's socio-cultural and strategic fabric, with a history of loyalty and contribution. However,
their citizenship concerns and identity issues require urgent resolution through policy clarity, community engagement, and inter-governmental
cooperation.

Marginalised and Left Behind: Faultlines in India’s Education System

o Syllabus Mapping:

GS Paper 2 - Issues Relating to Development and Management of Social Sector/Services Relating to Education and Human Resources
GS Paper 1 - Social Justice, Vulnerable Sections

GS Paper 2 - Welfare Schemes for Vulnerable Sections by Centre and States

1. Context and Background
o India’s education system continues to reflect deep-rooted inequalities, especially for SCs, STs, OBCs, and EBCs.

o Recentjudicial and activist voices have brought attention to institutional bias, lack of access, and socio-economic disadvantages.
o Despite constitutional provisions under Articles 15, 21-A, and 46, systemic failures persist in ensuring equity and inclusion.

2. Barriers Faced by Marginalised Communities

a. Structural Deficiencies
e Government schools in rural and urban marginalised areas face deficient infrastructure, underqualified teachers, and digital exclusion.
e Only 12% of rural schools have functional libraries (ASER 2023).
e Many schools lack basic necessities like electricity, internet access, and safe drinking water.
b. Biased Notion of Merit
o Exams like JEE/NEET favour urban, English-medium, and coached students, sidelining underprivileged aspirants.
e Nearly 90% of IIT toppers are from elite coaching hubs such as Kota.
e The concept of merit remains uncontextualised to social and economic background.

¢. Campus Discrimination

e Marginalised students face microaggressions, exclusionary practices, and even hostel segregation.
e The Rohith Vemula case exposed deep institutional casteism and exclusion in higher education spaces.

d. Under-Representation in Higher Education

e SC/ST students constitute less than 10% of PhD enrolments in premier institutes like I[ITs and IISc.
e Asper 2018 data, seven IITs had zero ST faculty, reflecting structural exclusion in academia.

e. Economic Challenges
e Poor families often prioritise livelihood over education, leading to high dropout rates post-secondary level.

e 32% of Dalit girls drop out before completing secondary education (NSSO data).
e Cost of private coaching, lack of transport, and gender norms further constrain access.

3. Government Schemes: Steps Towards Equity

Scheme Target Group Objective

SHREYAS OBC, EBC, DNT Scholarships and coaching for higher education
National Fellowships SC/ST/OBC students Financial support for MPhil and PhD

Mid-Day Meal Scheme All children, especially SC/ST Improve nutrition, enrollment, and retention
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Ambedkar Interest Subsidy OBC/EBC Subsidy on education loans for overseas studies
Beti Bachao Beti Padhao Girls from backward areas Promote girl child education and empowerment

4. Consequences of Exclusion

a. Cycles of Poverty

e Poor educational access ensures continued poverty and occupational immobility.
e Over 80% of manual scavengers in India are from Dalit communities.

b. Skewed Representation

« Upper castes dominate elite institutions—90% of IIT faculty belong to privileged backgrounds.
e Marginalised voices remain underrepresented in academia, leadership, and research institutions.

c. Growing Student Discontent
e Protests like JNU fee hike agitations reflect the disconnect between policy frameworks and student realities.
d. Economic Costs

e Asper World Bank estimates, $56 billion in annual GDP is lost due to education inequality.
e This limits India’s demographic dividend and innovation potential.

e. Mental Health Burden

o Institutional discrimination and isolation contribute to higher dropout rates and psychological distress.
e Lack of support mechanisms worsens the mental health crisis among marginalised students.

5. Pathways for Reform

a. Redefining Merit

o Examinations should consider socio-economic contexts to ensure a level playing field.
e Need for equity-based scoring frameworks.

b. Expanding Affirmative Action

o Reservation policies should be extended to faculty recruitment, especially where ST/SC representation is absent.
e Private educational institutions must also adopt diversity-enhancing mechanisms.

c. Infrastructure Modernisation

o Focus on digitally equipped classrooms, internet connectivity, and trained teachers in rural schools.
o Improve facilities for girls to address gender-specific dropout.

d. Grievance Redressal and Anti-Discrimination

o All institutions must establish effective anti-discrimination cells with punitive powers.
e Regular social audits and institutional reporting on caste/gender-based complaints.

e. Vocational and Skill-Based Education

e Aligning with NEP 2020, introduce job-linked courses and industry-based training.
e Promote career guidance, apprenticeships, and integration of local skills into curricula.

6. Learning from Global Models

e Brazil: Introduced quotas for Afro-Brazilians in universities to combat racial inequality.
e South Africa: Implemented educational transformation charters post-apartheid.
e UNESCO (2022): Advocates for inclusive curriculum design, teacher sensitivity training, and community-based schooling approaches.

7. Conclusion

India’s education system must transform into an instrument of inclusion, not exclusion. Bridging caste and class divides in education requires:

e Deep-rooted policy reforms
o Enforced institutional accountability
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e Investment in inclusive pedagogy
As Dr. B.R. Ambedkar aptly stated: “Education is the milk of a tigress. Drink it, or perish.”

Education must become a tool of empowerment and justice, ensuring no community is left behind in India's developmental journey.

Compassion in Healthcare: A Strategic Imperative for Equitable Public Health

o Syllabus Mapping:

GS Paper 2 - Issues Relating to Development and Management of Health Sector
GS Paper 2 - Welfare Schemes and Role of NGOs, SHGs, and Health Workers

GS Paper 4 - Ethics in Governance: Compassion, Empathy, and Human Values

1. Context
e The World Health Organization (WHO) has highlighted the need to integrate compassion into primary healthcare (PHC) through its recent
report.
e The report underscores how human-centric, responsive careleads toimproved health outcomes, especially among vulnerable
populations.

2. What is Compassion in Healthcare?

a. Definition

e WHO defines compassion as“awareness, empathy, and action”—a comprehensive response involving listening, understanding,
and adapting care to patient needs.

b. Core Principles

o Human-Centric Approach: Respecting patient dignity, inclusion, and emotional well-being.
o Example: Amrit Clinics in Rajasthan prioritise tribal dignity in their healthcare delivery.
e Continuous Engagement: Trust-building through sustained interaction with communities.
o Personalised Support: Adapting care to patients’ socio-economic and cultural contexts.
o Example: An ASHA worker in Gujarat discreetly supports survivors of domestic violence.
o Whole-System Responsibility: Compassion should be present at all levels—ASHAS, doctors, and administrators.

3. Why Compassion Matters in Public Health

Benefit Explanation Examples

Boosts Patient Trust Patients are more likely to seek care early and follow TB patient Tukaram returned due to dignified care at Amrit
treatment Clinic

Strengthens Crisis Response Compassion ensures responsiveness in emergencies Tamil Nadu’s coordinated tsunami relief through PHCs

Empowers Vulnerable Supports marginalised populations like abuse SWATI-trained ASHAs assist women facing violence

Groups survivors, elderly, poor

Improves Health Outcomes  Reduces mortality, stress, and relapse; supports mental Rise in footfall at Amrit Clinics from 40,000 to 51,930 in 3
well-being years

Builds Sustainable Compassionate  systems  enhance  community Higher PHC engagement and satisfaction reported in

Infrastructure engagement and loyalty people-centred models

4. Challenges in Compassionate Care Delivery in India
a. Overburdened Workforce

e PHC doctors manage over 40 national programs, compromising patient interaction time.
o Example: Doctors in Rajasthan struggle to balance reporting with care delivery.

b. Fragmented Governance

e Decentralisation without accountability results in weak institutional coordination.
o Example: PHCs in Eastern India lacked structured epidemic training, unlike Tamil Nadu.

c. Lack of Training
o Empathy and trauma-informed care are absent in standard medical education and in-service training modules.

d. Infrastructure Deficiencies
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o Shortage of diagnostics, logistics, and drug supplies undermines compassionate delivery.
e. Social Stigma and Distrust

o Patients with sensitive issues (e.g., abuse, mental illness) fear exposure in small communities.
o Example: SWATI bypasses PHCs to ensure privacy and safety for domestic violence survivors.

5. The Way Forward

a. Reforming Medical Curriculum

e Incorporate empathy, communication, and trauma-informed approaches into medical and paramedical education.
e Include experiential learning and patient interaction training.

b. Strengthening Support for Health Workers

e Recruit more staff to reduce overload and offer psychosocial support to existing workers.
o Example: Tamil Nadu annually trains public health teams for disaster and epidemic response.

c. Decentralised and Sensitive Care Models

e Empower ASHAs and community health workers with tools and training for culturally sensitive referrals and local solutions.
d. Integrating Technology with Trust

o Use digital tools to complement, not replace human engagement (e.g., Al-driven diagnostics with human counselling).
e. Systemic Institutionalisation

e Embed compassion into health audits, monitoring frameworks, and policy indicators.
e Make compassion measurable through patient feedback and service quality benchmarks.

6. Conclusion

Compassion is not a soft skill but a systemic necessity in building inclusive, equitable, and effective healthcare systems. India's ground-level
successes—from Amrit Clinics in Rajasthan to Tamil Nadu’s disaster-responsive PHCs—illustrate how dignity and empathy transform public
health outcomes.

Going forward, embedding compassion into the core of healthcare governance will be key to ensuring trust, resilience, and inclusivity in India’s
health system.

India’s Rise in International Schooling: A New Chapter in Education Reform

o Syllabus Mapping:
GS Paper 2 - Education, Governance & Social Justice
GS Paper 3 - Growth & Development, Investment Trends

1. Context

As per the ISC Research 2025 Report, India now ranks 2nd globally in the number of international schools, reaching 972 institutions, up from 884
in 2019 — a 10% growth against the global average of 8%, reflecting changing aspirations, pedagogy, and socio-economic mobility in Indian society.

2. Key Findings of ISC Research

Indicator Data

Total International Schools (2025) 972

Growth since 2019 +10%

Top States Maharashtra (210), Karnataka, Tamil Nadu, Telangana

Rural Expansion Schools in Davangere (Karnataka) and Betul (MP)

Curricular Trends Inquiry-based, interdisciplinary, and personalised learning replacing rote systems

3. Drivers Behind the Rise in International Schooling
a. Rising Disposable Income

o Affluent middle class and urban elites are investing more in globally aligned education.
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b. Global Aspirations

Parents seek pathways to top international universities and global careers.

c. Pedagogical Shifts

Declining appeal of rote-based learning in favour of student-centric and skill-based curricula (IB, IGCSE, Cambridge, etc.)

d. NEP 2020 Alignment

Encouragement of experiential learning, multidisciplinary education, and holistic assessments promotes international school models.

e. COVID-19’s Aftermath

Pandemic-induced exposure to online global platforms increased parental awareness of education quality differentials.

4. Significance of This Trend

a. Educational Transformation

Marks a shift from exam-focused to inquiry-driven learning aligned with global benchmarks.
Encourages collaborative thinking, critical analysis, and communication sKkills.

b. Social Mobility and Aspirational Shift

Symbol of socio-economic status and a ladder to elite global mobility.
Reflects a transition in Indian middle-class aspirations.

c. Workforce Globalisation

Builds competencies aligned with OECD skill benchmarks, fostering future-ready learners.
Enhances adaptability to foreign work environments and cross-cultural communication.

d. Investment and FDI in Education

Attracts private capital, foreign school chains, and EduTech firms targeting India’s K-12 market.
Boosts India's image as an educational investment destination.

5. Challenges and Considerations

Challenge Implication
Affordability Fees range from I4-X25 lakh/year, excluding lower-income families
Regulatory Oversight  Limited policy clarity under state vs central education frameworks
Equity Gap Creates educational segregation between international and public school students
Cultural Disconnect May dilute local language, civic values, and social rootedness
Teacher Training Gaps Shortage of globally-trained, multilingual educators in Tier-2 and rural centres
6. Way Forward
a. Public-Private Convergence: Create models where best practices of international pedagogy are adopted in public schools, especially in urban

municipal zones.

Curriculum Integration: Align CBSE and State Boards with experiential and interdisciplinary elements inspired by IB/IGCSE.

Scholarship Inclusion: Ensure merit-based scholarships in international schools for students from economically weaker sections.

National Education Regulator: Under NEP 2020, empower School Standards Authority to regulate international schools for quality,
transparency, and inclusiveness.

Teacher Upskilling: Invest in capacity-building programs to expose Indian teachers to international best practices in instruction and
classroom management.

7. Conclusion

India's expanding international schooling landscape represents more than just educational preference — it signals a deep transformation in
the nation’s learning ethos, class aspirations, and global competitiveness. The challenge ahead is to balance innovation with equity, ensuring
that this shift contributes not only to elite mobility but to system-wide quality improvement in Indian education.

“Global aspirations must not come at the cost of national inclusivity — education must be both a passport to the world and a bridge within
society.”
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UPSC Mains Practice Question

Q. The rise of international schools in India indicates a shifting educational and socio-economic paradigm. Critically assess its implications for
inclusive development and human capital formation. (15 marks)

GEOGRAPHY AND DISASTER

Jhelum River and Pollution Concerns in Jammu & Kashmir
b4 Syllabus Mapping:

GS Paper I - Geography (Rivers and Drainage Systems)
GS Paper III - Environment (Pollution, Water Conservation)
GS Paper II - Governance (Water and Urban Waste Management)

1. Context

The Jammu & Kashmir government has acknowledged in the Assembly that untreated urban wastewater from towns like Anantnag, Bijbehara,
and Mattanis being discharged into local streams, eventually contaminating the Jhelum River, raising serious concerns aboutwater
pollution, public health, and ecological degradation.

2. About the Jhelum River

Origin and Course

e Source: Verinag Spring, at the base of the Pir Panjal Range in Anantnag district, Jammu & Kashmir.
e Length: ~725 km (450 miles).

o States/UTs: Flows entirely through Jammu & Kashmir before entering Pakistan.

o Termination: Empties into the Chenab River, a tributary of the Indus River System.

Tributaries

o Right Bank: Sandran River, Bringi River, Arapath River

e Major Tributaries:
o Kishanganga (Neelum) River - joins near Muzaffarabad
o Kunhar River - joins in Pakistan-administered Kashmir

Key Features

e Waular Lake: Natural flood basin near Srinagar, helps regulate Jhelum’s flow.
o Pir Panjal Gorges: River carves through deep gorges as it crosses mountains.
e Mangla Dam: Located in Pakistan; used for hydropower and irrigation.
e Major Canals:

o Upper Jhelum Canal (Mangla to Chenab at Khanki)

o Lower Jhelum Canal (from Rasul for irrigation)

3. Environmental Concerns: Wastewater Discharge

Problem

o Untreated Sewage: Municipal waste from Anantnag, Bijbehara, Mattan, and other towns is entering local tributaries of the Jhelum.
o Contaminants: Organic waste, plastic, pharmaceuticals, heavy metals.

Impacts
o Water Pollution: Decline in water quality affecting aquatic life and potability.
o Health Hazards: Increased risk of waterborne diseases like cholera, dysentery.

o Ecological Stress: Threat to Wular Lake biodiversity and downstream ecosystems.
e Livelihood Loss: Fisherfolk and farmers dependent on river ecosystems face losses.
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4. Strategic Significance of Jhelum

e Agricultural Use: Supports irrigation through various canals in both India and Pakistan.

e Hydroelectric Projects: Major source of energy for the region.

o Part of Indus Water Treaty (1960): India has limited usage rights, but pollution violates transboundary environmental norms.
e Security Concerns: Cross-border river; potential geopolitical friction due to environmental mismanagement.

5. Way Forward
Policy Recommendations Action Areas
Upgrade Sewer Systems Set up sewage treatment plants (STPs) in key towns.
Enforce NGT Guidelines Penalize illegal discharges and enforce water quality standards.
Strengthen Monitoring Use remote sensing and real-time water monitoring systems.
Public Awareness Campaigns Educate locals on solid waste and greywater disposal.
Ecological Restoration Rejuvenate riparian buffers and wetlands near Jhelum.

Transboundary Water Cooperation Collaborate with Pakistan on shared water quality goals under IWT.
6. Conclusion

The Jhelum River, an ecological and geopolitical lifeline for Jammu & Kashmir, is under threat from unregulated urbanisation and untreated
wastewater discharge. Urgent infrastructure investment, inter-departmental coordination, and community participation are vital to safeguard
this critical Himalayan river and ensure sustainable water governance.

UPSC Mains Practice Question

Q. Discuss the geographical and strategic significance of the Jhelum River. Examine the environmental threats it faces and suggest measures to
mitigate them.

Karaganda's Rare Earth Discovery: Strategic Boost to Global Clean Tech

o Syllabus Mapping:

GS Paper 1 - Geography: Minerals and Resources Distribution

GS Paper 3 - Economy: Industrial Policy, Infrastructure & Resource Management

GS Paper 3 - Environment: Clean Energy, Net-Zero Targets, and Sustainable Technologies
GS Paper 2 - International Relations: Strategic Resources and Global Supply Chains

1. Context

o Kazakhstan has reported the discovery of a major Rare Earth Element (REE) deposit at the Kuirektykol site in the Karaganda Region,
estimated at 1 million tonnes of REEs.
o This discovery is significant as REEs are critical for clean energy transitions, high-tech electronics, and strategic global supply chains.

2. About the Karaganda Region

Aspect Details
Location Situated in central Kazakhstan, one of the largest administrative regions
Topography Features arid plains, hills, seasonal streams, and parts of the Kazakh Uplands

Natural Landscapes Includes Karkaraly National Park, Mount Aksoran (1,565 m)
Rivers &  Water Flows through Ishim (Esil) and Nura rivers; benefits from the Irtysh-Karaganda Canal; close to Lake Balkhash in the
Bodies southeast

Historical Known for coal mining and Soviet-era Gulag camps
Importance
Modern Economy An industrial and mineral-rich hub, now gaining global attention for its REE reserves

3. Rare Earth Elements (REEs): An Overview
a. What Are REEs?
e Agroup of 17 chemically similar elements, including:
o Lanthanides (15 elements)
o Scandium and Yttrium
« Found in minerals like bastnaesite, monazite, and xenotime

b. Unique Properties

e Magnetic, luminescent, and catalytic features
e Crucial for miniaturised, high-efficiency devices
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c. Applications

e (Clean Energy:
o Neodymium, Dysprosium - wind turbines, EV motors
e Consumer Electronics:
o Smartphones, LEDs, speakers, batteries
o Defence:
o Missile guidance, stealth technologies, radar systems
e Al and Quantum Computing:
o High-performance magnets and photonic chips

4. Global REE Landscape (2024)

Country Production Share

China ~60% (Global leader in mining and refining)
USA ~15% (Mountain Pass mine)

Australia ~10% (Lynas Corp.)

Others (Vietnam, Myanmar, India) Remaining share with potential
Challenges:
e Not truly rare, but:

o Mining and refining are technically complex
o Involves radioactive waste, water contamination, and ecosystem disruption

5. Significance of Kazakhstan’s REE Discovery
a. Geostrategic Shift

e Reduces global overdependence on China, which dominates REE processing.
o Positions Central Asia as a new REE supplier amid global clean energy race.

b. Economic Diversification

e Offers Kazakhstan an alternative to fossil-fuel dependency.
e Boosts investment potential in critical mineral infrastructure.

c. Boost to Global Green Transition

e Adds a new source for wind, solar, and EV component materials.
e Aligns with UN SDG 7 (Affordable and Clean Energy) and Net-Zero 2050 targets.

d. Implications for India

e Strategic Partnership Opportunity:

o India can collaborate with Kazakhstan via Eurasian energy corridors, critical mineral pacts, or Bilateral Resource Agreements.
e Supports India’s National Electric Mobility Mission (NEMM) and PLI schemes in electronics and battery storage.
e May enhance India’s global supply chain resilience for REE-dependent sectors.

6. Way Forward
Area Suggested Action
Global Trade Encourage REE trade partnerships between Kazakhstan and BRICS, IPEF, EU
Sustainable Mining Adopt best practices for low-impact extraction and radioactive waste management
Technology Transfer Facilitate R&D collaboration on REE processing, recycling, and substitution
India’s Strategy Integrate Kazakhstan’s REEs into India’s Critical Minerals Strategy (2023) and promote Indian investment in Kazakh
mines
International Engage Kazakhstan through platforms like IEA’s Critical Minerals Security Partnership and IMEC (India-Middle East-
Cooperation Europe Corridor)

7. Conclusion

The Karaganda REE discovery marks a strategic opportunity for the world to diversify its clean tech supply chainbeyond dominant players like
China. For India, this presents a chance to strengthen bilateral cooperation with Kazakhstan, support its own green manufacturing ambitions, and
secure supply chains crucial for renewable energy, Al, and defence sectors.

India must respond with timely diplomacy, investment, and strategic resource mapping to integrate this emerging Central Asian resource into
its Atmanirbhar and Net-Zero goals.
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Nigeria: Geography, Crisis of Counterfeit Medicines, and Strategic Relevance

o Syllabus Mapping:

GS Paper 1 - World Geography

GS Paper 2 - International Issues (Health, Governance, and Regional Cooperation)
GS Paper 3 - Internal Security (Fake Drugs and Public Health Crisis)

1. Context

Nigeria is currently battling a counterfeit medicine crisis, having seized and destroyed fake drugs worth $645 million. This reflects a dangerous
intersection of public health failure, economic stress, and regulatory gaps, placing millions at risk in Africa’s most populous country.

2. Nigeria: Geographical and Geopolitical Snapshot
Location & Borders

o Continent: Africa (Western Region)
o Capital: Abuja (shifted from Lagos in 1991 for central accessibility)
e Neighbours:
o Niger (north)
Chad (northeast)
Cameroon (east)
Benin (west)
Gulf of Guinea/Atlantic Ocean (south)

O O O O

Physical Features

Feature Details

Mountains Chappal Waddi (2,419 m) - Highest Peak; Mount Dimlang (2,042 m)

Plateaus Jos Plateau - Volcanic in origin, rich in minerals

Plains Sokoto Plains and Borno Plains — Agricultural zones

Rivers Niger River - Major river system giving Nigeria its name; Benue River - Largest tributary
Niger Delta One of the largest inland deltas globally with mangrove forests and swamps

Natural Resources Petroleum, natural gas, tin, limestone - core of economic potential and conflict
3. Fake Drug Crisis: Causes and Consequences

Causes

e Economic Strain: Rising living costs and high inflation drive demand for cheaper, unregulated medicines.

o Regulatory Gaps: Weak enforcement by Nigerian drug authorities, porous borders, and lack of lab facilities.

o Pharma Industry Exodus: Exit of major multinational pharma firms reduces access to affordable branded drugs.
o Smuggling Routes: West African trade corridors facilitate the flow of unregulated and substandard medicines.
e Corruption & Informality: Unregulated markets like Onitsha and Lagos serve as hubs for fake drug sales.

Impact
o Public Health Threat: Drug resistance, treatment failures, and preventable deaths (especially in children).
e Loss of Trust: Citizens lose faith in healthcare providers and government institutions.

e Economic Burden: Treating complications from fake drugs strains healthcare infrastructure and families.
o Regional Spillover: Infiltration into neighbouring countries poses cross-border health challenges.

4. Strategic and Global Importance of Nigeria

Aspect Significance

Population Over 220 million, Africa’s largest - key demographic hub

Oil Reserves Member of OPEC, among the top 10 oil exporters

Peace and Security Faces threats from Boko Haram and militant groups in Niger Delta

India-Nigeria Relations India is Nigeria’s largest trading partner in Africa; ties in energy, pharma, and education

Regional Role Influential member of ECOWAS (Economic Community of West African States)

Soft Power Nollywood (Nigeria’s film industry) is the second largest film producer globally by output
5. Way Forward to Address Nigeria’s Fake Drug Crisis

Policy Action Details

Regulatory Strengthening Invest in NAFDAC (National Agency for Food and Drug Administration and Control) for better monitoring and

enforcement
Digital Tracking Use blockchain or QR-based verification to authenticate drug supply chains
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Cross-Border Collaborate with ECOWAS & African Union to strengthen pharmaceutical imports and border inspections
Surveillance

Incentivise Pharma Encourage local production through public-private partnerships

Public Awareness Educate rural and urban consumers about drug safety and risks of unverified medicines

6. Conclusion

Nigeria’s counterfeit drug crisis highlights the dangers of unregulated markets in vulnerable economies. With its vast population and strategic
location, Nigeria’s health and governance challenges have regional and global repercussions. International cooperation, technological intervention,
and institutional reform are vital to ensure safe healthcare accessand restore trust in public systems.

UPSC Mains Practice Question

Q. Discuss the geopolitical and public health significance of Nigeria in Africa. How does the recent counterfeit drug crisis in Nigeria reflect
broader challenges of governance and healthcare in developing nations? (15 marks)

Northwest Passage Dispute: Arctic Tensions Amid Melting Ice and Global Stakes

o Syllabus Mapping:

GS Paper 1 - Geography (World Geography: Arctic region)

GS Paper 2 - International Relations (Global Disputes & Multilateral Forums)
GS Paper 3 - Environment (Climate Change, Resource Geopolitics)

1. Context

The Northwest Passage (NWP) — a key Arctic sea route — is once again under international spotlight due to the Canada-USA dispute over its legal
classification. As the Arctic becomes increasingly navigable due to climate change, global powers are intensifying competition over shipping lanes,
resource access, and governance.

2. The Arctic Region: Overview
Definition & Geography

o Lies above 66°30’ N latitude (Arctic Circle), surrounding the North Pole.
e Encompasses parts of eight nations: Canada, Russia, USA (Alaska), Norway, Greenland (Denmark), Iceland, Sweden, and Finland.

Environmental and Geopolitical Features

e Characterised by permafrost, tundra, and polar climate.

e Warming nearly four times faster than the global average (Arctic amplification).

e Rich in natural resources: 13% of undiscovered oil, 30% of untapped gas, rare earth minerals, and marine biodiversity.
e Crucial shipping routes: Northwest Passage (NWP), Northeast Passage, and future Transpolar Route.

3. The Northwest Passage (NWP): Strategic Significance

e A searoute running through the Canadian Arctic Archipelago, linking the Atlantic and Pacific Oceans.
e Long considered unnavigable, but climate-induced ice melt is opening the route seasonally.
e Offers an alternative to the Suez and Panama Canals, potentially reducing shipping time between Europe and Asia by up to 7,000 km.

4. Legal Dispute: Internal Waters vs International Strait

Country Claim
Canada Claims NWP as internal waters, invoking UNCLOS Article 8.
United States & Allies Consider it an international strait, invoking UNCLOS Article 38 for transit rights.

Geopolitical Implications
o Navigation Rights: International status allows unrestricted passage; internal classification grants Canada regulatory control.

o Environmental Oversight: Canada can enforce strict environmental standards if NWP is internal.
e Sovereignty Concerns: Canada’s indigenous and ecological claims vs. global interests in maritime freedom.

S. Impacts of Climate Change

e Seaice in the Arctic is retreating by 13% per decade.
e Ice-free summers may become routine by 2040.
e Opens scope for:
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o Commercial shipping
o Offshore drilling and mining
o Military deployment and presence

6. Arctic Council: Governance and Limitations

Aspect Details
Established 1996 via the Ottawa Declaration
Members 8 Arctic states including Russia and the US

Observers India, China, Japan, UK, Germany, South Korea, etc.
Focus Areas Sustainable development, environmental protection, indigenous rights

Challenges
e No binding legal authority like the Antarctic Treaty System.

e Post-Ukraine war, cooperation with Russia has diminished, weakening consensus.
e Lacks enforcement mechanisms for navigation or resource extraction.

7. India’s Role and Policy in the Arctic

Arctic Policy (2022)
e Focus areas include scientific research, climate response, connectivity, and economic opportunities.

e Operates Himadri Research Station in Svalbard, Norway.
o Committed to peaceful, rules-based Arctic engagement through Arctic Council participation.

8. Way Forward

Multilateral Dialogue and Legal Clarity

o Initiate UN-mediated talks or IC]J arbitration to clarify NWP's legal status.
o Develop an Arctic Navigation Code aligned with UNCLOS and regional sensitivities.

Enhanced Environmental Safeguards
o Strengthen measures to mitigate shipping-related pollution, oil spills, and ecological disruption.
Prevent Militarisation
e Maintain Arctic as a zone of peace by prohibiting deployment of offensive military infrastructure.
Inclusive Governance
e Ensure representation of indigenous communities in decision-making on shipping, resource extraction, and land rights.
Push for Arctic Treaty

o Explore global support for a binding Arctic Treaty, similar to the Antarctic Treaty, focusing on demilitarization and conservation.

9. Conclusion

The Northwest Passage dispute underscores a broader global contest over resources, governance, and sovereignty in the Arctic. As climate change
alters geostrategic dynamics, the international community must act swiftly to craft equitable, peaceful, and environmentally responsible frameworks.
India’s principled approach to multilateralism and sustainability positions it as a credible stakeholder in this evolving polar geopolitics.

Mains Practice Question

Q. The Northwest Passage is not merely a shipping route, but a symbol of rising Arctic geopolitics. Discuss the legal and strategic implications of
the Canada-USA dispute, and examine India’s role in Arctic governance.
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Naini Lake: Shrinking Waters, Rising Concerns in the Himalayas

o Syllabus Mapping:

GS Paper 1 - Geography (Geophysical Phenomena, Lakes and Hydrology)
GS Paper 3 - Environment (Water Resources, Climate Change)

GS Paper 2 - Governance (Urban Planning, Water Scarcity)

1. Context

Naini Lake, a central feature of Nainital town in Uttarakhand, has recorded a five-year low water level of 4.7 feet, triggering alarm over potential
water scarcity and ecosystem degradation. Experts link the decline to climate change, urban pressure, and declining snowfall.

2. About Naini Lake

Origin and Type

o Natural freshwater lake, tectonic in origin.
e Crescent-shaped, formed due to repeated landslides and subsidence.
e Third largest lake in Uttarakhand (after Bhimtal and Naukuchiatal).

Location

e Located in Nainital town, Kumaon region, Uttarakhand.
e Bounded by seven prominent hills: Naina Peak, Tiffin Top, Snow View, etc.
e Divided into two zones:
o Mallital (North)
o Tallital (South) — connected by a bridge hosting world’s only post office on a lake bridge.

3. Historical and Cultural Significance

First mentioned by British trader P. Barron in 1839.

Became the foundation for colonial-era Nainital town.

Associated with mythology — believed to be where Goddess Sati's eye (Nain) fell.
Integral to Kumaoni identity, featuring in local folklore, literature, and music.

4. Hydrology and Ecology

Feature Details

Catchment Drains 26 major drains, notably Balia Nala

Subsurface Flows = Account for ~50% of lake’s water balance

Water Supply Role Meets ~76% of Nainital’s drinking water needs

Other Uses Supports boating, tourism, biodiversity, and micro-climate regulation

5. Current Crisis: Causes of Water Level Decline

a. Climate Change

e Reduced winter snowfall and erratic rainfall due to warming.
o Shift in hydrological cycles, causing shorter recharge periods.

b. Urbanisation and Construction

e Encroachment of catchment areas and unregulated tourism infrastructure.
o Paving of natural drainage lines, impacting groundwater recharge.

c. Pollution and Waste

e Inflow of untreated sewage and solid waste from surrounding settlements.
e Algal blooms and eutrophication due to nutrient-rich runoff.

d. Deforestation in Surrounding Hills

e Reduces soil infiltration and increases surface runoff, disturbing the lake’s natural recharge mechanism.
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6. Broader Implications

Water Security: Naini Lake is the lifeline for thousands; water stress could escalate during peak summer.

Tourism Economy: Declining water levels affect aesthetic appeal and recreational activities, threatening livelihoods.

Ecological Stress: Threatens aquatic species and destabilizes the lake’s fragile micro-ecosystem.

Urban Climate: Water bodies help regulate temperature and humidity in urban areas. Drying up affects urban comfort and disaster
resilience.

oo

7. Measures and Recommendations
a. Integrated Lake Basin Management

e Implement scientific water budgeting and protect natural inflow channels.
e Promote afforestation in surrounding hills.

b. Catchment Area Protection

e Ban construction and regulate land use in high vulnerability zones.
» Restore wetlands and buffer zones.

c. Hydrological Restoration
e Recharge subsurface aquifers through rainwater harvesting and check dams.
d. Monitoring and Governance

o Strengthen real-time water monitoring and link to early warning systems.
o Enforce lake conservation laws, including buffer zones and wastewater treatment.

e. Public Participation and Awareness

o Community-led initiatives for clean-up drives, eco-tourism, and education programs.

8. Conclusion

Naini Lake is not just a natural waterbody but a cultural, ecological, and economic lifeline for the region. The recent drop in its water level serves as
a warning signal of broader Himalayan hydrological instability. A mix of scientific conservation, community stewardship, and policy
enforcement is essential to preserve this iconic lake for future generations.

Mains Practice Question

Q. What are the major challenges faced by Himalayan urban lakes such as Naini Lake? Suggest a comprehensive management strategy to
conserve such ecosystems.
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HISTORY, ART & CULTURE

Tribhuvandas Patel and the Foundation of India’s Cooperative Dairy Movement
o Syllabus Mapping:

GS Paper I - Modern Indian History (Freedom Struggle, Post-Independence Contributions)

GS Paper II - Governance (Cooperatives and Rural Development)

GS Paper III - Economy (Agri-marketing, Inclusive Growth)

Essay - Nation-building, Community Movements

1. Context

The Lok Sabha has passed a Bill to establish Tribhuvan Sahkari University in Anand, Gujarat, honouring Tribhuvandas Patel, a Gandhian freedom
fighter and pioneer of the cooperative dairy revolution that led to the rise of Amul and the White Revolution in India.

2. Early Life and Background

Born: 22 October 1903, Anand (Kheda district), Gujarat.

Education: DN High School, Anand; graduate from Gujarat Vidyapith, founded by Mahatma Gandhi.

Freedom Fighter: Active in Civil Disobedience Movement, Salt Satyagraha, and anti-untouchability campaigns.
Imprisonment: Jailed in Nasik (1930) and Visapur for Satyagraha activities.

3. Key Contributions to the Cooperative Movement
A. Founder of Kaira Milk Union (Amul) - 1946

o Established to eliminate dairy exploitation by middlemen like Polson Dairy.
e Created a farmer-owned cooperative model based on:

o One member, one vote

o Village-level self-governance

o Caste-neutral participation

B. Mentor to Dr. Verghese Kurien

e Appointed Kurien as engineer at Amul in 1949.
e Supported his leadership in launching the White Revolution.

C. Institution Builder
e Instrumental in forming:
o National Dairy Development Board (NDDB)

o Gujarat Cooperative Milk Marketing Federation (GCMMF)
o Institute of Rural Management Anand (IRMA)

4. Philosophy and Gandhian Influence

e Strongly influenced by Gandhian ideals of self-reliance, non-violence, and rural upliftment.
e Promoted community health and development via the Tribhuvandas Foundation using public donations.
e Believed in cooperatives as instruments of social change, empowering farmers and marginalised groups.

5. Recognitions and Awards

Award Year For
Ramon Magsaysay Award 1963 Community Leadership
Padma Bhushan 1964 Social Service and Nation Building

6. Legacy and Contemporary Relevance

Amul Model is a global benchmark for cooperative-based capitalism.

Set foundation for India becoming the world’s largest milk producer.

Tribhuvan Sahkari University (2025) in Anand aims to promote cooperative education, agribusiness, and rural entrepreneurship.
Symbol of inclusive development, grassroots leadership, and public-private partnership in agriculture.
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7. Conclusion

Tribhuvandas Patel’s visionary leadership turned rural dairy farmers into empowered stakeholders through cooperatives. By combining Gandhian
ethics, grassroots institution-building, and inclusive governance, he laid the groundwork for self-reliant villages and national dairy sufficiency.
His model remains critical to achieving Viksit Bharat through Atmanirbhar Krishi and Gram Swaraj.

Mains Practice Question

Q. Examine the contributions of Tribhuvandas Patel in shaping India’s cooperative movement and rural economy. What lessons does his legacy
offer for inclusive development in present-day India?

Devaraya I of Sangama Dynasty: Architect of Vijayanagara's Early Expansion

o Syllabus Mapping:

GS Paper 1 - History: Medieval Indian History, Vijayanagara Empire
GS Paper 1 - Art & Culture: Literature, Architecture, and Patronage
Prelims - Medieval Indian Rulers and Dynasties

1. Context

A set of rare copper plates dated 1406 CE, recently unveiled in Bengaluru by the Falcon Coins Gallery and ASI, confirm the coronation of Devaraya
I of the Sangama Dynasty of the Vijayanagara Empire. These inscriptions provide critical insight into the political, administrative, and cultural
dynamics of 15th-century South India.

2. Who Was Devaraya I? (Reign: 1406-1422 CE)

a. Dynastic Role

e A notable ruler of the Sangama Dynasty, Devaraya | ruled during the formative phase of the Vijayanagara Empire.
o Ascended the throne after a power struggle following the death of Harihara II.

b. Contributions and Achievements

Area Key Highlights

Military Expansion Led successful campaigns into Tamil Nadu, Tondaimandalam, and the Konkan coast; fortified empire’s borders
against Bahmani Sultanate threats.

Administration Strengthened statecraft; improved central control, reorganised revenue and military structures.

Infrastructure Constructed canals, tanks, and agricultural reservoirs to boost agrarian economy.

Development

Cultural Patronage Supported literature, trade, and religious institutions; cultivated ties with Arab and Chinese traders.

Religious Grants Copper plate confirms a grant to Brahmins at Devardyapura Agrahara, reflecting a commitment to religious and

scholarly patronage.

3. Significance of the 1406 CE Copper Plate

o Historic Value: Provides exact coronation date of Devaraya I, resolving previous chronological ambiguities.
e Cultural Insight: Reveals Brahmin settlements and grant practices of the period.
e Administrative Records: Confirms use of copper plates as legal documentation for land and title grants in South India.

4. The Sangama Dynasty: Founders of Vijayanagara Empire

Aspect Details
Founded By Harihara I and Bukka Raya I, former commanders of the Hoysala army
Established 1336 CE, with capital at Vijayanagara (modern-day Hampi)

Dynastic Duration Ruled till 1485 CE, succeeded by Saluva and Tuluva dynasties
5. Major Kings and Contributions of the Sangama Dynasty

Ruler Reign Key Contributions

Harihara I 1336-1356 CE Founder, fortified Barkuru, expanded into Tungabhadra region

Bukka Rayal 1356-1377 CE Promoted religious institutions, consolidated empire

Harihara Il 1377-1406 CE Extended empire into Tamil Nadu and Andhra coast

Devaraya I 1406-1422 CE Administrative and military reforms, improved irrigation, diplomatic outreach

Devarayall  1425-1446 CE Period of cultural zenith, trade with Persia and China, patron of Kannada and Teluguliterature
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6. Legacy of the Sangama Rule
a. Strong Central Administration

e Divided empire into Nadu (district) and Sime (province), each managed by a Nayaka (local chieftain).
b. Cultural Flourishing

o Kannada and Telugu literature flourished under court poets and scholars.
e Encouraged temple construction (e.g., Hampi temples), sculpture, and art.

c. Religious Harmony
e Supported Hindu temples, Jain institutions, and even Islamic scholars, reflecting tolerance and pluralism.
d. Economic Prosperity

e Developed agrarian base, introduced irrigation projects, and maintained overseas trade links with the Arabian Peninsula and Southeast
Asia.

7. Conclusion

Devaraya I stands out as a visionary ruler who laid the foundation for the Vijayanagara Empire’s golden age. The 1406 CE copper plate not only
adds historical precision but also highlights the sophistication of medieval Indian administrative and diplomatic systems. His reign exemplified
the strategic blend of military strength, administrative reform, and cultural patronage, marking a key chapter in South Indian history.

Kannadippaya: Kerala’s First Tribal Handicraft to Receive GI Tag

o Syllabus Mapping:

GS Paper 1 - Indian Culture: Handicrafts, Tribal Traditions, Art Forms
GS Paper 3 - Economy: Intellectual Property Rights (IPR), GI Tags

GS Paper 2 - Welfare Schemes and Issues Related to Tribes and Artisans

1. Context

« Kannadippaya, a traditional handwoven tribal mat from Kerala, has been granted the Geographical Indication (GI) tag.
e It marks thefirst tribal handicraft from Kerala to receive this recognition, highlighting the role ofindigenous knowledge and
craftsmanship in India's cultural and economic landscape.

2. What is Kannadippaya?

Aspect Details

Meaning “Kannadippaya” translates to “mirror mat” due to its reflective weaving pattern

Material Made from the inner soft layers of reed bamboo

Production Areas Woven by tribal communities in Idukki, Ernakulam, Thrissur, and Palakkad districts of Kerala
Properties Provides thermal insulation—keeps warm in winters and cool in summers

Sustainability 100% eco-friendly, biodegradable, and aligned with green lifestyle trends

3. Cultural Significance

e Preserved and produced by Kerala’s indigenous tribal communities:

o Oorali

o Mannan
o Muthuva
o Malayan
o Kadar

o Ulladan

e These communities maintain this traditional craft as part of daily life and ceremonial practices, making it a living cultural heritage.
e The recognition revives tribal livelihoods, encourages youth participation, and safeguards intangible cultural assets.

4. Unique Features of Kannadippaya

Feature Explanation

Mirror-Like Appearance Created using reflective weaving patterns, hence the name “mirror mat”

Artisanal Weaving Entirely handcrafted, requiring precision and knowledge passed down through generations
Eco-Conscious Design No synthetic materials; contributes to sustainable living and climate-resilient products
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Functional Use Ideal for floor seating, bedding, and insulation, especially in tribal hamlets

5. About Geographical Indication (GI) Tag

a. What is a GI Tag?

e A form of Intellectual Property Rights (IPR) that identifies a product as originating from a specific region, with qualities or reputation linked
to its geographical origin.

b. Legal Framework in India
e Governed by the Geographical Indications of Goods (Registration and Protection) Act, 1999.
e Administered by the Geographical Indications Registry, under the Department for Promotion of Industry and Internal Trade (DPIIT),

Ministry of Commerce and Industry.

c. GI Tag Highlights

Aspect Details

First GI in India Darjeeling Tea, 2004-05

Top States by GI Tags 1. Uttar Pradesh 2. Tamil Nadu
Benefits - Legal protection

e Prevents unauthorised use
e Boosts rural economy and artisanship
o Enhances global brand recognition |

6. Broader Significance of Kannadippaya’s GI Tag

a. Economic Empowerment

o Enables tribal artisans to commercialise their products in premium domestic and international markets.
o Promotes cottage industry revival, contributing to rural employment and self-reliance.

b. Cultural Preservation
o Validates the artistic identity of Kerala’s tribal groups and protects indigenous knowledge systems.
c. Tourism and Sustainability

e Adds value to eco-tourism initiatives in tribal regions.
e Appeals to consumers seeking organic, sustainable lifestyle products.

d. Policy Relevance

e Aligns with:
o Vocal for Local movement
o Tribal empowerment schemes like TRIFED
o IPR and MSME policies supporting traditional handicrafts

7. Way Forward
Area Recommendations
Marketing and Branding Promote Kannadippaya through e-commerce platforms, exhibitions, and tribal fairs
Skill Development Train tribal youth in advanced design and production techniques
Export Promotion Register with WTO'’s GI database and explore global niche markets
Policy Support Provide financial incentives, marketing support, and infrastructure to GI artisans
Documentation Digitally archive tribal crafts under UNESCO’s Intangible Cultural Heritage Lists

8. Conclusion

The GI recognition of Kannadippaya is not just a celebration of Kerala’s tribal ingenuity, but also a step toward inclusive cultural economy and
ecological craftsmanship.

By preserving and promoting such indigenous crafts, India can reinforce its commitment to sustainable development, tribal empowerment,
and cultural diversity.
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Sarhul Festival: A Celebration of Nature, New Year and Tribal Identity

o Syllabus Mapping:

GS Paper I - Indian Culture (Tribal customs and festivals)

GS Paper II - Welfare schemes for vulnerable sections

Essay - Tribal identity, environmental ethics, and cultural diversity

1. Context

The Sarhul Festival is being celebrated by the tribal communities of Jharkhand and the Chhotanagpur plateau, marking the Adivasi New Year and
the arrival of spring. Rooted in nature worship and ecological harmony, Sarhul serves as a reminder of the cultural and environmental wisdom
of India’s tribal communities.

2. What is Sarhul?

e Meaning: Sarhul means “worship of the Sal tree” (Shorea robusta), signifying the union of the Earth and Sun, essential for agricultural renewal.
e Occasion: Marks the tribal New Year, the onset of the agricultural season, and spring bloom.

3. Tribes Associated with Sarhul

e Celebrated by various Adivasi groups:

o Oraon
o Munda
o Santal
o Khadia
o Ho
e Regions: Primarily in Jharkhand, and parts of Chhattisgarh, Odisha, Bihar, and the tribal diaspora in Assam, Andaman, Nepal, Bangladesh,
and Bhutan.

4. Key Features of the Festival

Aspect Details

Duration 3 days

Place of Worship Sarna Sthal - sacred groves considered the abode of nature spirits

Main Offering Sal flowers to Sarna Maa, the village deity

Rituals Fasting, purification, offering of new buds, and tribal priest (Pahan) performing the main rituals
Festivities Traditional dances like Jadur, Gena, Por Jadur; community feast with Handia (fermented rice beer)

Agricultural Link No ploughing or sowing is done until the rituals conclude
5. Cultural and Social Significance

o Ecological Harmony: Reflects sacred relationship with forests, especially the Sal tree; underlines tribal knowledge of biodiversity.
e Agrarian Renewal: Symbolises beginning of the agricultural season, critical for subsistence economies.

e Cultural Expression: Reinforces oral traditions, music, dance, and ritual unity of tribal communities.

e Social Cohesion: Encourages community bonding, collective identity, and preservation of tribal customs.

o Resistance & Revival: Acts as an assertion of tribal identity and rights, especially against mainstream marginalisation.

6. Contemporary Relevance
o Tribal Assertion: Celebrating Sarhul in urban centres (like Ranchi) represents growing pride and visibility of tribal identity.
o Environmental Education: Offers insights into sustainable living, climate-resilient practices, and local conservation ethics.

e Cultural Inclusion: Aligns with constitutional provisions like Article 29 (Cultural rights) and Fifth Scheduleprotections.
e Policy Link: Supports the goals of Tribal Sub-Plan, Minor Forest Produce schemes, and Forest Rights Act.

7. Conclusion

The Sarhul festival is more than a celebration—it is a cultural covenant between humans, nature, and the divine. In an era of ecological crisis and
cultural homogenisation, Sarhul reaffirms the importance of indigenous wisdom, environmental stewardship, and cultural pluralism. It represents
the voice of the forest and the resilience of India’s Adivasi heritage.

Mains Practice Question

Q. Discuss the socio-cultural significance of tribal festivals like Sarhul in reinforcing environmental ethics and preserving indigenous identity in
India.
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ENVIRONMENT & ECOLOGY

Agasthyamalai Biosphere Reserve: A Biodiversity Hotspot Under Scrutiny

o Syllabus Mapping:

GS Paper 3 - Environment: Biodiversity, Conservation, and Environmental Impact Assessment
GS Paper 2 - Governance: Role of Judiciary and Statutory Bodies

GS Paper 1 - Indian Heritage and Culture: Indigenous Communities and Traditions

1. Context

e The Supreme Court of Indiahas directed the Central Empowered Committee (CEC)to conduct acomprehensive survey of
the Agasthyamalai Biosphere Reserve (ABR).

e The objective is to identify encroachments and non-forestry activities, ensuring that ecological integrity and forest rights are preserved in
this sensitive region.

2. About Agasthyamalai Biosphere Reserve
a. Designation and Importance

e Recognised under UNESCO’s World Network of Biosphere Reserves in March 2016.
o Represents a tropical forest ecosystem with rich biodiversity, indigenous cultures, and medicinal plant wealth.
o Named after Sage Agastya, a revered figure in Ayurveda and Hindu mythology.

b. Geographic Location

o Situated at the southern tip of the Western Ghats, a UNESCO World Heritage Site.
e Spreads across:

o Kerala: Thiruvananthapuram and Kollam districts

o Tamil Nadu: Tirunelveli and Kanniyakumari districts
o Total Area: Approximately 3,500 km?

3. Biodiversity and Ecological Richness

Category Details

Flora Over 2,254 plant species, including 405 endemics and numerous medicinal herbs
Mammals 79 species, including tigers, elephants, and the grizzled giant squirrel

Birds 337 species, with 20 endemics

Reptiles 88 species, showcasing high endemism

Amphibians 45 species, with ecological significance in moist habitats

e The reserve forms part of the Western Ghats-Sri Lanka Biodiversity Hotspot.

4. Protected Areas Within the Biosphere

State Protected Area
Kerala Periyar Tiger Reserve, Neyyar, Peppara, Shendurney Wildlife Sanctuaries
Tamil Nadu Kalakkad-Mundanthurai Tiger Reserve, Srivilliputhur Grizzled Squirrel Wildlife Sanctuary

o These areas support flagship species, serve as genetic reservoirs, and act as ecological corridors.

5. Cultural and Indigenous Significance

a. Indigenous Communities

o Kani tribe (population ~30,000) resides within the reserve.
e Known for:

o Traditional forest-based livelihoods

o Sustainable use of medicinal plants

o Ethnobotanical knowledge systems
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b. Mythological and Cultural Importance

e Associated with Sage Agastya, believed to have lived in the hills.
e Considered a center of Ayurvedic learning.
e References in Ramayana and ancient Tamil texts.

6. Current Concerns: Encroachments and Development Pressures

e Rapid urbanisation and tourism have led to:

o Illegal settlements

o Deforestation

o Unregulated commercial activity
e Concerns raised about:

o Disturbance to wildlife habitats

o Infringement of tribal rights

o Degradation of watershed areas feeding rivers like Thamirabarani
e The Supreme Court’s intervention aims to:

o Balance conservation with tribal rights

o Prevent non-forest use of ecologically sensitive areas

7. Conservation Significance

Importance Explanation

Ecological Ensures survival of endemic species and regulates monsoon systems
Economic Source of non-timber forest products, medicinal plants, and eco-tourism
Cultural Preserves tribal knowledge and spiritual heritage

Hydrological Supports rivers and streams vital for both Tamil Nadu and Kerala agriculture

8. Way Forward

a. Strengthening Governance

o Fast-track the CEC survey with involvement from local forest departments and tribal representatives.
e Use satellite imagery and GIS for accurate encroachment mapping.

b. Sustainable Livelihood Models
e Promote community-based ecotourism, medicinal plant cultivation, and forest produce cooperatives for Kani tribe.
c. Legal Protection
o Enforce provisions of:
o Forest Rights Act (2006)
o Biological Diversity Act (2002)
o Environment Protection Act (1986)

d. Scientific Monitoring

o Establish biodiversity monitoring units for real-time tracking of flora, fauna, and climate indicators.

9. Conclusion

The Agasthyamalai Biosphere Reserve is a vital ecological and cultural heritage site. As India balances conservation imperatives with development
needs, it must ensure that encroachment control, indigenous rights, and biodiversity preservation go hand-in-hand.

The recent Supreme Court directive offers a chance to reaffirm India’s constitutional and global commitment to sustainable development and
ecological justice.
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Green Credit Programme

o Syllabus Mapping:

GS Paper 2 - Governance: Government Policies & Interventions, Environmental Governance

GS Paper 3 - Environment: Conservation, Afforestation, Climate Action, Sustainable Development
GS Paper 3 - Economy: ESG Compliance, Green Markets

1. Context

The Green Credit Programme (GCP), launched in October 2023 and showcased at COP28, aims to monetise voluntary environmental services.
However, it is now under scrutiny for its implementation model, which critics claim may incentivise forest diversion and promote monoculture
plantations on ecologically sensitive lands, raising questions about the programme’s sustainability and ecological efficacy.

2. What is the Green Credit Programme (GCP)?

a. Overview

e Launched: October 2023 (under Green Credit Rules)
e Unveiled at: COP28 (Dubai) by the Prime Minister of India and UAE President
e Implemented by: Indian Council of Forestry Research and Education (ICFRE), Dehradun

b. Objective

o Toincentivise voluntary environmental actions by creating tradable green credits
e To support India’s Mission LiFE (Lifestyle for Environment) campaign
o To assist industries in meeting compensatory afforestation and ESG compliance obligations

3. Key Features of GCP

Feature Details
Voluntary Participation = Open to individuals, corporates, PSUs - encourages proactive green investment
Seven Eco-Actions Covered 1. Tree plantation

Water conservation

Sustainable agriculture

Waste management

Air quality improvement

Mangrove protection

Ecosystem restoration | | Tradable Green Credits | Green credits are marketable assets, representing verified ecological contributions |
| Compensatory Afforestation Link | Credits may be used under the Forest Conservation Act, 2023 as part of afforestation duties | | ESG
Compliance | Helps corporates meet SEBI-mandated Environmental, Social and Governance norms |

N W

4. How Does the Programme Work?

a. Registration & Verification

o Entities register with ICFRE, which serves as the nodal authority
e Activities must be approved, funded, and executed within 2 years

b. Land Allotment
o State forest departments allocate degraded forest land (min. 5 hectares) for eco-actions
c. Implementation

o Forest departments carry out tree plantation and site maintenance
e A minimum density of 1,100 trees/hectare is required

d. Credit Generation & Trade
e 1 mature tree = 1 green credit

e Credits verified on parameters such as survival rate, biodiversity relevance, and climatic suitability
o Tradable in a domestic credit market, accessible to industries for afforestation or ESG purposes

5. Benefits of the Green Credit Programme
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Benefit Impact
Public-Private Participation Mobilises non-state actors for environmental restoration
Environmental Monetisation Turns green actions into economic assets, improving participation
Compensatory Afforestation Support Reduces pressure on forest departments and speeds up statutory compliance
Boost to ESG Compliance Aligns corporate behaviour with sustainability mandates
Carbon Sink Creation Enhances India's capacity to absorb carbon emissions, aiding net-zero goals
6. Criticism and Challenges
Concern Explanation
Forest Diversion Risk Could lead to more frequent legal forest diversion if green credits are used as a compensatory mechanism
Ecological Homogenisation Risk of promoting monoculture plantations over native biodiversity-rich ecosystems
Commercialisation of Commons Converts community and public lands into tradable commodities, undermining local rights
Verification Challenges I[ssues with tracking survival, ensuring climatic suitability, and fraud prevention
Transparency Deficit Need for open-access databases, audit trails, and public involvement in land allocation
7. Comparative Perspective
Country Similar Model Key Learning
China Ecological Compensation Mechanism  Focused on ecosystem services with community ownership
Australia BushBroker Scheme Emphasised native species planting and monitoring ecosystems
Costa Rica Payment for Ecosystem Services (PES) Linked biodiversity conservation to livelihoods of local communities
8. Way Forward
Area Recommendation
Ecological Zoning Avoid plantations in biodiversity hotspots, wetlands, and community forests
Diversified Plantation Norms Promote native, multi-species, and ecologically resilient vegetation
Community Participation Include local forest dwellers, panchayats, and tribal groups in planning and execution
Public Audit & Review Ensure independent monitoring, open registry, and scientific validation

Integration with Carbon Markets Create synergy with carbon credit trading, boosting climate finance flows
9. Conclusion

The Green Credit Programme holds the potential to mobilise green capital and democratise environmental responsibility in India. However, its
success depends on ensuring ecological integrity, avoiding greenwashing, and protecting vulnerable ecosystems and communities.
With scientific guidelines, stakeholder inclusion, and robust oversight, the GCP can become amodel of climate-smart environmental
governance aligned with India’s Panchamrit goals and Mission LiFE vision.

Nagarahole National Park

» Syllabus Mapping:
GS Paper 3 - Environment, Biodiversity & Conservation
GS Paper 2 - Governance (Environmental Protection, Forest Rights)

1. Context

Recent concerns have surfaced over proposed land grants within the core area of Nagarahole National Park, particularly in swampy grasslands
(Hadlus) that are ecologically vital. These proposed changes may compromise the park's integrity and threaten biodiversity, especially in light of its
status as a Tiger Reserve and part of the Nilgiri Biosphere Reserve.

2. About Nagarahole National Park

Parameter Details

Official Name Rajiv Gandhi National Park

Popular Name Nagarahole National Park ("Nagara" - serpent, "Hole" - stream)
Location Kodagu and Mysuru districts, Karnataka

Area 847.98 sq. km (Core: 643.39 sq. km; Buffer: 204.59 sq. km)

Established as Sanctuary 1955
Declared National Park 1988
Designated Tiger Reserve 1999 (under Project Tiger)

3. Geographical Significance

o Topography: Lies between the Mysuru Plateau and Nilgiri Hills, forming part of the Western Ghats.
e Connectivity:
o Bandipur Tiger Reserve (South)
o Wayanad Wildlife Sanctuary (West)
e Biosphere Inclusion: Integral to the Nilgiri Biosphere Reserve, a UNESCO-designated site.
+ Rivers:
o Nagarahole River: Flows within the park.
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o Kabini River: Northern boundary.
Taraka River: Southeastern stretches.

4. Flora and Ecosystems

o Forest Types:
o Tropical moist deciduous forests
o Dry deciduous forests
o Swampy grasslands (Hadlus) - now under threat.
e Prominent Tree Species:
o Teak, Sandalwood, Rosewood, Terminalia, Silver Oak

5. Faunal Richness

Category Key Species

Big Cats Tiger, Leopard

Canids Indian Wild Dog (Dhole)

Ursids Sloth Bear

Herbivores Asiatic Elephant, Gaur, Sambar, Chital, Barking Deer, Mouse Deer
Primates South-western Langur (endemic)

Birds & Reptiles Over 270 bird species and multiple herpetofauna species recorded

7 Special Note: Home to the world’s largest population of Asiatic elephants, forming part of the Elephant Reserve 8 (Mysore Elephant
Reserve) under Project Elephant.

6. Ecological and Strategic Importance

Wildlife Corridor: Links Bandipur, Wayanad, and Mudumalai reserves, facilitating genetic flow and seasonal migration of megafauna.
Part of Western Ghats Hotspot: UNESCO-recognised biodiversity hotspot, harbouring endemic and endangered species.
Hydrological Significance: Feeds into the Kabini reservoir, essential for local agriculture and drinking water.

Cultural and Tribal Landscape

o oe

e Inhabited by indigenous communities (e.g., Jenu Kuruba), who are traditional forest dwellers.
e Their rights and conservation are jointly governed under the Forest Rights Act (FRA), 2006 and Wildlife Protection Act, 1972.

7. Recent Controversy: Proposed Land Grants

o The Karnataka government faces criticism for considering land titles inside the park’s core areas, particularly Hadlu wetlands.
e Risks Involved:

o Fragmentation of critical habitat.

o Violation of Supreme Court orders and Project Tiger guidelines.

o Weakening of ecological connectivity and wildlife corridors.

o Potential conflicts between forest rights and conservation mandates.

8. Legal and Policy Framework

Policy/Act Relevance
Wildlife (Protection) Act, 1972 Prohibits land conversion inside core Critical Tiger Habitats (CTH)
Forest Rights Act, 2006 Recognises forest dwellers’ rights but mandates conservation-sensitive implementation
Project Tiger Guidelines Core areas must be inviolate zones for ecological integrity
Environment Protection Act, 1986 Governs impact assessments in ecologically sensitive zones
9. Way Forward

1. Strict Adherence to Conservation Laws: Uphold SC verdicts and NTCA guidelines banning diversion of core forest land.
2. Reconciling Rights with Conservation: Undertake participatory conservation with tribal communities, integrating eco-
development models.
3. Swampy Grassland Protection: Recognise Hadlus as critical wetland ecosystems vital for herbivore diversity.
Scientific Zonation: Ensure eco-sensitive zoning through remote sensing, biodiversity mapping, and expert reviews.
. Alternative Livelihoods: Offer relocation incentives or alternative land titles outside core areas as part of voluntary resettlement
schemes.

o

10. Conclusion

Nagarahole is not just a tiger sanctuary, but a living ecosystem—home to ancient forests, tribal heritage, and iconic species. The proposal to grant
land titles in its core zone risks undermining decades of conservation. A balanced, rights-based, and science-led approach is vital to preserve
its ecological sanctity while ensuring community inclusion.



IQRA IAS

An Institute for Civil Services

“The future of conservation lies not in conflict, but in co-existence.”
UPSC Mains Practice Question

Q. Discuss the ecological and legal significance of Nagarahole National Park within India’s conservation framework. Critically examine the
challenges posed by land rights claims in core protected areas. (15 marks)

Deep-Sea Mining: Resource Boom or Ecological Doom?

o Syllabus Mapping:

GS Paper 3 - Environment (Conservation, Pollution, Environmental Impact Assessment)

GS Paper 2 - Governance (Global Environmental Agreements, UNCLOS, International Institutions)
GS Paper 1 - Geography (Ocean Resources, Sea Floor Features)

1. Context

A Nature study (2024) has found no ecological recovery in a deep-sea mining site in the Pacific Ocean, 44 years after it was disturbed. This alarming
finding intensifies global debates at the International Seabed Authority (ISA) over whether to regulate or halt deep-sea mining (DSM).

2. What is Deep-Sea Mining (DSM)?

Definition

Extraction of mineral-rich resources—such as polymetallic nodules, sulphides, and cobalt crusts—from the ocean floor at depths beyond 200
meters.

Extraction Methods
o Robotic vehicles: Act like mechanical harvesters.
o Al-controlled collectors: Use sensors and cameras.
e Vacuum suction pumps: Transport material to surface vessels.
o Waste Disposal: Often returned to sea, creating sediment plumes.

Targeted Resources

e Cobalt, Nickel, Lithium, Rare Earths, Copper, Gold
e (ritical for: Electric vehicles, solar panels, wind turbines, semiconductors

Geographic Zones

e (Clarion-Clipperton Zone (Pacific Ocean) - richest known deposit.
o Hydrothermal vents and seamounts - hotspots of biodiversity and minerals.

3. Current Global Status

Parameter Status (2025)

Commercial Operations None; only pilot tests conducted

Legal Framework Awaiting finalization by ISA (by 2025)
Governance Body ISA under UNCLOS - oversees seabed mining
Legal Principle “Common heritage of mankind”

4. Potential Benefits of Deep-Sea Mining

a. Mineral Security

e Could meet rising demand for green technologies.
e Cobalt demand may rise by 400-600% by 2040.

b. Environmental Trade-Off
e Avoids land degradation, deforestation, and groundwater pollution linked to terrestrial mining.
c. Labor Ethics
e Could reduce child labor and unsafe practices prevalent in land-based mines (e.g., Congo’s cobalt mines).

d. Strategic Advantage
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o Offers resource independence to energy-deficient nations and corporations.
e. Resource Efficiency

e High metal concentrations in small areas — e.g., polymetallic nodules can contain manganese (29%), nickel (1.5%), cobalt (0.25%), and
copper (1.3%).

5. Ecological and Social Impacts

Impact Area Details

Biodiversity Loss Rare, slow-growing, and poorly understood deep-sea organisms may go extinct.
Habitat Destruction  Ocean floor permanently altered; study shows zero recovery in 44 years.
Food Web Disruption Sediment plumes harm filter feeders and plankton, affecting fisheries.

Carbon Cycle Risks Disruption of benthic carbon sinks reduces ocean’s capacity to absorb CO,.
Social Inequity Risks monopolisation by developed nations and private firms.

Governance Vacuum Absence of enforceable and inclusive global regulations raises red flags.

6. Way Forward: A Balanced Approach
a. Precautionary Moratorium

e Suspend mining activities until comprehensive impact studies and regulatory frameworks are established.
b. Strengthen Global Governance

o ISA must frame enforceable rules, promote equity, and ensure transparency.
e Include developing countries and coastal communities in benefit-sharing mechanisms.

c. Support Circular Economy
e Scale up battery recycling, e-waste recovery, and urban mining to meet mineral needs.
d. Promote Safer Alternatives
e Encourage R&D in sodium-ion, LFP, and solid-state batteries to reduce reliance on cobalt and lithium.
e. Scientific Mapping and Baselines
e Undertake deep-sea biodiversity inventories, baseline surveys, and impact monitoring systems.
f. Multilateral Collaboration

e Align with international climate goals and SDG 14 (Life Below Water).
o Create platforms for cooperation among UNCLOS, ISA, CBD, and IPCC.

7. Conclusion

Deep-sea mining sits at the intersection of opportunity and risk. While it promises access to critical minerals, it poses unknown, potentially
irreversible threats to fragile ocean ecosystems. The clarion call from scientists is clear: "Explore before you exploit.”

India and the world must tread cautiously, prioritising science, equity, and environmental justice to ensure that the blue economy does not come
at the cost of a biodiversity catastrophe.

Mains Practice Question

Q. Discuss the potential benefits and environmental risks of deep-sea mining. What approach should India and global institutions adopt to
balance mineral security with ocean conservation?
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World Wide Fund for Nature (WWF): Global Guardian of Biodiversity

o Syllabus Mapping:
GS Paper III - Environment (Conservation, Biodiversity, Environmental Pollution and Degradation)
GS Paper II - Governance (NGO role in environmental governance, international collaborations)

1. Context

The Uttarakhand Forest Department, in collaboration with the World Wide Fund for Nature (WWF), is installing trap cameras along interior forest
roads. This initiative aims to provide real-time wildlife alerts to drivers, enhancing animal safety and reducing roadkill incidents.

2. About WWF (World Wide Fund for Nature)

Basic Overview

e Founded: 1961

o Founders: Sir Peter Scott, Max Nicholson, Julian Huxley, among others
e Headquarters: Gland, Switzerland

e Former Name: World Wildlife Fund (still used in the US and Canada)

Core Mission

"To stop the degradation of the planet’s natural environment and build a future where people live in harmony with nature.”

3. Objectives and Global Functions

Key Objectives:

o Protect biodiversity and reduce human ecological footprint.
e Promote sustainable resource use and restore degraded habitats.

Major Functional Domains:

o Wildlife Conservation: Safeguarding endangered species and anti-poaching initiatives.
o Forests: Promoting sustainable forest management and REDD+ mechanisms.

e Oceans & Freshwater: Ensuring ecosystem integrity of rivers, wetlands, and oceans.

o Food Systems: Advocating sustainable agriculture and reduction in food waste.

o Climate & Energy: Promoting renewable energy and resilience-building in communities.
o Human-Nature Coexistence: Education, policy advocacy, and community participation.

4. Notable Initiatives & Tools

Initiative/Tool Description

Earth Hour Global campaign urging people to switch off lights for one hour annually.

Living Planet Report Biennial publication tracking ecosystem health using the Living Planet Index.

Debt-for-Nature Swaps Arrangements where a portion of a country's foreign debt is forgiven in exchange for local environmental investments.
Wildlife Monitoring Use of Al, drone technology, and camera traps for biodiversity tracking.

5. WWF in India

e  WWF-India was established in 1969 as a charitable trust.
e Partners with government bodies for:
o Tiger conservation (Project Tiger)
o Climate adaptation plans
o Community-based forest management
e Works in key landscapes: Western Himalayas, Eastern Himalayas, Sundarbans, Western Ghats, and Arid Zones.
e Supports schemes like Eco-Development Committees and Nature Clubs in Schools.

6. Funding and Support
Source Share
Individuals 65%
Governments 17%
Corporate donors 8%

Others (foundations, royalties) 10%
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7. Recent Technological Intervention: Uttarakhand Forest Roads

e Objective: Minimize wildlife-vehicle collisions in protected areas.
e Method:

o Al-powered trap cameras detect large mammals (elephants, leopards).

o Alerts sent to control rooms and displayed on roadside boards to caution drivers.
o Benefits:

o Enhances human-wildlife conflict mitigation.

o Supports road ecology as a component of sustainable development.

o Empowers forest staff with real-time monitoring tools.

9. Conclusion

The World Wide Fund for Nature (WWF)stands as aglobal leader in conservation efforts, bridging grassroots action with policy
advocacy and technological innovation. Its collaboration with local governments, like in Uttarakhand, demonstrates how science and citizenry can
unite to protect the planet’s biodiversity. As India pursues the Sustainable Development Goals (SDGs) and climate commitments, partnerships with
organizations like WWF are pivotal for a resilient and inclusive environmental future.

Mains Practice Question

Q. Discuss the role of international environmental organisations such as the WWF in strengthening India’s biodiversity conservation efforts. Ho

BIOTECHNOLOGY & HEALTH

Antibiotic Use in Livestock: A Looming Threat to Public Health and Sustainability

o Syllabus Mapping:

GS Paper 2 - Governance & Health: AMR policies, public health strategies, international cooperation
GS Paper 3 - Environment & Agriculture: Sustainable livestock practices, pollution, food safety
Essay & GS Paper 4 - Ethics: Animal welfare, intergenerational justice, environmental stewardship

1. Context

A recent FAO study published in Nature Communications projects a 30% rise in global antibiotic usage in livestock by 2040 under a business-as-
usual trajectory. This poses a major public health risk due to the rise of antimicrobial resistance (AMR), with cascading effects on ecosystems, food
systems, and human safety.

2. What is Antibiotic Usage in Livestock?

a. Definition

e Refers to the administration of antimicrobial drugs to farm animals for:
o Disease prevention (prophylactic)
o Infection treatment (therapeutic)
o Growth promotion (non-therapeutic)

b. Purpose
Use Type Explanation
Preventative Care Reduces the risk of disease outbreaks in densely packed farm conditions
Therapeutic Use Treats diagnosed infections in animals

Growth Promotion Sub-therapeutic doses to enhance feed efficiency and weight gain (banned in some countries)
3. Key Concerns and Impacts

a. Antimicrobial Resistance (AMR)

e Overuse in animals leads to resistance in microbes, which can spread to humans via:
o Meat consumption
o Water runoff
o Direct contact with animals

e WHO estimates: AMR could cause 10 million deaths annually by 2050 if unchecked.
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b. Environmental Pollution
e Animal waste containing antibiotics enters soil and water systems, disrupting microbial biodiversity and contributing to ecological imbalance.
c. Food Safety Risks

o Ifwithdrawal periods (time needed before animal products are safe for consumption) are not followed, antibiotic residues may enter
the human food chain.

d. Ethical and Economic Consequences

e Raises issues of animal welfare, consumer rights, and economic losses due to AMR-related treatment failures in both animals and humans.

4. Global and National Initiatives to Combat Overuse

Initiative Objective & Scope

FAO’s RENO FARM Initiative (2024) Promotes reduction of antibiotic reliance on farms through policy, training, and
sustainable practices

UN AMR Declaration (2024) Global target to cut antimicrobial use in agri-food systems by 2030

India’s National Action Plan on AMR (2017-2021, Focuses on surveillance, regulatory frameworks, awareness campaigns, and multi-

extended) sectoral coordination

National Livestock Mission Indirectly contributes by promoting sustainable livestock development

FSSAI Guidelines Prescribes standards on antibiotic residues in animal products

5. Relevance to India

e Indiais among the top five consumers of veterinary antibiotics globally.
o Rapid rise in commercial poultry and dairy sectors has increased antibiotic exposure.
e Informal livestock markets and unregulated antibiotic sales compound the problem.

6. Recommendations and Way Forward

Area Policy Suggestion

Regulation and Surveillance Enforce strict bans on non-therapeutic antibiotic use and monitor residue levels in animal products.
Veterinary Oversight Mandate prescription-only access to antibiotics for animal treatment.

Farmer Awareness Launch targeted IEC campaigns on risks of AMR and best animal husbandry practices.

Research & Innovation Promote R&D on probiotics, vaccines, and phytogenic alternatives for livestock health.

Sustainable Farming Encourage pasture-based systems, reduce animal crowding, and improve hygiene.

One Health Approach Integrate human, animal, and environmental health in AMR policy planning.

7. Ethical and Developmental Dimensions

e Animal Welfare: Overuse of antibiotics masks poor housing and sanitation in farms.
o Public Health Equity: AMR disproportionately affects low-income populations with limited access to second-line drugs.
o Intergenerational Responsibility: Misuse today undermines future health security and agricultural sustainability.

8. Conclusion

The rising use of antibiotics in livestock threatens to undo decades of public health gains. To ensure Viksit Bharatand achieve SDG targets on
health, food security, and environmental protection, India must adopt aholistic, multi-sectoral approach to antibiotic stewardship. This
includes data-driven policymaking, farmer sensitisation, global partnerships, and effective enforcement—all under the umbrella of the One
Health Framework.

Second Global Air Pollution Conference 2025

o Syllabus Mapping:
GS Paper 2 - Health, International Institutions, Governance
GS Paper 3 - Environment, Pollution, Sustainable Development

1. Context

The Second Global Conference on Air Pollution and Health, hosted by the World Health Organization (WHO) and the Government of
Colombia in Cartagena (March 2025), focused on halving global deaths linked to air pollution by 2040 (from 2015 levels). It brought together global
stakeholders to foster multi-sectoral, evidence-driven, and equitable air quality solutions.
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2. About the Conference
Aspect Details
Organisers WHO, UN Agencies, Global Research Institutions, Civil Society
Venue Cartagena, Colombia
Target 50% reduction in air pollution-related mortality by 2040, using 2015 as the baseline

Approach | Health-centred, cross-sectoral policies integrating energy, transport, environment, and equity

3. Key Objectives and Agenda

a. Reduce Global Mortality

Aim to halve deaths caused by air pollution through policy coordination, monitoring, and enforcement.
WHO estimates ~7 million annual deaths are linked to ambient and indoor air pollution.

b. Advance Research and Evidence Use

Promote findings on:
o Neurodevelopmental and mental health effects of polluted air.
o Children’s vulnerability to long-term exposure.
o Interlinkages with NCDs, respiratory diseases, and cardiovascular risks.

c. Promote Equity and Climate Co-Benefits

Address gendered impacts of indoor air pollution (especially from cooking in low-income households).

Emphasise co-benefits of air quality measures for climate goals, public health, and poverty alleviation.

d. Support Just Energy Transition

Tackle energy poverty by ensuring clean and affordable energy access.

Advocate transition from biomass and fossil fuels to solar, LPG, and electrification, particularly in Global South.

e. Inspire Global Action

Highlight best practices like:
o London’s ULEZ (Ultra Low Emission Zone) policy
o BreatheLife Campaign, promoting 2030 air quality targets
o (Clean air legislation from Colombia, Ghana, and India

4. Highlights from the First Global Conference (2018)

Held On 30 Oct-1Nov 2018
Venue WHO Headquarters, Geneva

Aim

Position air pollution as a public health crisis and initiate a global policy roadmap

Outcomes:

Launch of the BreatheLife campaign
Recognition of air pollution as a determinant of non-communicable diseases (NCDs)
Call for integrating air quality with health and climate policy frameworks

5. Why This Conference Is Crucial

Impact Area Explanation

Health Over 90% of global population breathes air exceeding WHO standards

Children WHO: 600,000 child deaths per year due to air pollution

Climate Black carbon, methane, and ozone are shared pollutants between health and climate agendas
Equity Indoor air pollution affects rural women and children disproportionately in developing countries

6. India’s Relevance and Commitments

a. National Clean Air Programme (NCAP)

Launched in 2019 to reduce PM2.5 levels by 40% by 2026 in 131 cities.
Focuses on real-time monitoring, city action plans, and emission inventories.

b. Energy and Mobility Transitions

Ujjwala Yojana: Promotes LPG access to reduce household air pollution.
Faster Adoption and Manufacturing of Hybrid and Electric Vehicles (FAME) scheme to reduce vehicular emissions.
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c. Global Leadership

e India is part of the WHO Global Urban Air Pollution Observatory.
e Pushed for equity-based climate financing at COP28 and COP29, linking clean air to development rights.

7. Challenges to Clean Air Implementation

Challenge Example
Policy Fragmentation Air quality governance spread across ministries - health, environment, energy
Monitoring Gaps Real-time monitoring still limited to select urban zones

Indoor Air Pollution  Still affects 60%+ households in rural India using biomass
Funding Constraints  Local bodies lack capacity and finance to implement clean air action plans
Public Awareness Behavioural change around burning, transport use, and waste still minimal

8. Way Forward

Health-Climate Integration: Integrate air pollution goals with SDGs, health targets, and Just Transition frameworks.

City-Level Decentralised Action: Empower Urban Local Bodies (ULBs) and state pollution boards with funds and capacity-building.
Global Technology Sharing: Facilitate access to low-cost sensors, clean cooking stoves, and emission modelling software.

Air Quality Education and Citizen Science: Encourage school-based clean air awareness, and community-led air monitoring networks.
Global Commitments and Cooperation

oanTs

o Establish Global Clean Air Fund under WHO or UNEP for equitable transition.
e Support joint research and data transparency through WHO-led platforms.

9. Conclusion

The Second Global Conference on Air Pollution and Health reaffirms the reality that air pollution is a preventable global health emergency.
Integrating public health with energy and environmental governance, especially in low- and middle-income countries, is essential. For India, clean air is
not only an environmental or health target, but a civilizational imperative for sustainable development and intergenerational justice.

“Clean air is a human right, not a luxury. Health equity begins with the air we breathe.”

UPSC Mains Practice Question

Q. “Air pollution is both a health crisis and a development challenge.” Discuss in the context of global initiatives and India’s efforts to tackle
ambient and household air pollution. (15 marks)

71



IQRA IAS

An Institute for Civil Services

SCIENCE & TECHNOLOGY

India in the Age of Frontier Tech

o Syllabus Mapping:

GS Paper 3 - Science and Technology: Developments and Applications of Technology
GS Paper 3 - Indigenisation of Technology and R&D

GS Paper 2 - International Institutions and Reports

1. Context

e The UNCTAD Technology and Innovation Report 2025 highlights India's rising status in the global technology landscape.
e India ranks 10th in private Al investments and 36th in readiness for frontier technologies, signaling both opportunity and the need for
policy focus.

2. About the Report

a. Publisher: United Nations Conference on Trade and Development (UNCTAD)
b. Objective

o To assess countries' preparedness for adopting and harnessing frontier technologies, including:
o Artificial Intelligence (AI)
o Robotics
o Biotechnology
o Nanotechnology
o Internet of Things (IoT)
e To offer policy guidance for inclusive, tech-driven development.
e To track R&D performance, investment trends, and innovation capabilities.

3. India’s Performance in 2025 Report
a. Private Al Investment Ranking (2023)

o India ranks 10th globally in private sector Al investment.

e Attracted $1.4 billion in private Al funding in 2023.

e Among the only two developing countries in the top ranks, along with China.
b. Frontier Technology Readiness Index (2024)

o India ranks 36th out of 170 countries.

e Asignificant improvement from 48th position in 2022.
e Indicates enhanced readiness in policy frameworks, industrial strength, and scientific innovation.

4. Component-Wise India Rankings

Component India’s Rank Remarks

ICT Access 99 Reflects need for expanding internet and device access

Skills Development 113 Highlights gaps in digital and STEM education

R&D Activity 3 Among global top performers in research output

Industrial Capacity 10 Strong manufacturing and tech ecosystem base

Access to Finance 70 Moderate ease in innovation funding

Al Research Output - Listed among global leaders: India, China, Germany, UK, US

S. India's Technological Strengths
a. Al and Scientific Research

e Strong scientific publication record in Artificial Intelligence.
e Recognised globally for research quality and volume.
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b. Nanotechnology Specialisation
o Patent share analysis shows India’s rising specialisation in nanotech applications, particularly in medicine, materials, and energy.
c. Performance Among Developing Nations

e India, alongside Brazil and the Philippines, is noted as a "frontier tech overperformer”—countries punching above their income-level in tech
readiness.

6. Opportunities and Challenges

a. Opportunities

e Positioning India as a global innovation hub for Al, fintech, and biotech.
o Expansion of Make in India and Digital India to integrate frontier technologies in health, agriculture, and education.
e Boosting start-up ecosystems through tech-driven solutions.

b. Challenges

e Low rankings in ICT access and skills indicate a digital divide.
e Need for equitable access to digital infrastructure and upskilling across rural and urban India.
o Improving access to finance for early-stage tech enterprises.

7. Way Forward

Strengthen Human Capital: Expand initiatives like SKill India and FutureSkills Prime to target Al, robotics, and biotech training.

Digital Infrastructure Expansion: Improve broadband access, 5G rollout, and device affordability.

c. Encourage R&D and Innovation: Continue supporting academic-industry collaborations through programs like STIP 2020 and Atal
Innovation Mission.

d. Promote Inclusive Tech Growth: Ensure regional and social equity in access to emerging technologies, especially among youth and rural
populations.

e. Policy and Regulatory Reforms: Develop ethical frameworks for Al governance, data privacy, and biotech safety to align innovation with

public trust.

s ®

8. Conclusion

The UNCTAD Technology and Innovation Report 2025 reaffirms India's emergence as a tech-driven economy, especially in Al and R&D. However,
to sustain its rise, India must bridge skill gaps, expand digital access, and ensure that frontier technologies are inclusive and growth-oriented.

With its scientific capabilities, entrepreneurial ecosystem, and policy momentum, India stands poised to lead the Global South's tech
transformation in the coming decade.

Undersea Cables: The Invisible Backbone of Digital Bharat

b4 Syllabus Mapping:

GS Paper 3 - Science and Technology: Developments and Applications in Everyday Life
GS Paper 3 - Infrastructure: Energy, Ports, Roads, Airports, and Communication

GS Paper 2 - Government Policies and Interventions in Technology

1. Context

e Airtel’s 2Africa Pearls subsea cable has recently landed in India, expanding the country’s internet capacity by 100 terabits per second (Tbps).
e This development highlights India’s growing dependence on undersea cable infrastructure to sustain its digital economy and internet
connectivity.

2. What Are Underwater Cables?

a. Definition

e Submarine or undersea cables are fiber-optic cables laid on the ocean floor that enable high-speed global telecommunications and
internet connectivity.
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b. Global Footprint

e As o0f2025, over 600 active and planned cables span 1.48 million kilometers, linking continents and countries through high-capacity data

networks.
3. How Do They Work?
Component Function
Fiber-Optic Core Transmits data via light signals encoded by lasers
Signal Reception Optical signals are converted into usable data at landing stations
Seabed Placement Cables are buried near coastlines and laid on the seabed in deep oceans
Routing Strategy Avoids fault lines, fishing zones, and anchoring routes to prevent damage

Transmission Capacity Each cable can handle hundreds of Tbps, enabling global real-time data transfer
4. Key Features of Submarine Cables

Size: Comparable to a garden hose; the data-carrying core is as thin as human hair.
Protection: Multiple layers—plastic, steel wiring, insulation; extra armouring near coasts.
Examples:
o Shortest: CeltixConnect (131 km - Ireland to UK)
o Longest: Asia-America Gateway (20,000 km)
Landing Stations: Points where undersea cables connect to land-based infrastructure.
Global Reach: Nearly all coastal nations are linked; redundancy through multiple cables ensures continuity.

5. Significance of Undersea Cable Connectivity

Dimension Impact
Digital Backbone Powers internet, emails, video streaming, cloud computing, OTT platforms
Economic Driver Supports $10 trillion in global financial flows; enables 80% of global trade via digital means

Digital Sovereignty Reduces dependency on satellite-based or foreign-controlled infrastructure
National Security Ensures secure, encrypted data transfer for defense and governance
Innovation Enabler Facilitates remote work, digital payments, e-governance, and startup ecosystems

6. Challenges Facing India’s Undersea Cable Ecosystem
a. Vulnerability to Disruption

e Red Sea cable cuts (2023) impacted 25% of India’s internet traffic.
e Lack of cable diversity increases outage risks.

b. Landing Point Concentration

e Over 95% of India’s undersea cables land within a 6 km stretch in Mumbai.
e C(Creates a single-point failure risk.

c. Regulatory Hurdles

e More than 51 permissions are required to land a cable.
e Causes deployment delays and hampers private investment.

d. Repair Bottlenecks

e India lacks dedicated cable repair ships.
e Dependence on foreign vessels leads to long downtimes due to clearance issues.

e. Man-Made Damages

e C(Cables are vulnerable to fishing trawlers, dredging, and anchoring.
o Example: Frequent disruptions near Versova coast, Mumbai.

7. Strategic Way Forward

Action Area Recommendations

Regulatory Reform Create a single-window system for faster clearance

Geographical Diversification Develop landing stations at Visakhapatnam, Kochi, Chennai to reduce dependency on Mumbai
Repair Infrastructure Build Indian-owned repair vessels and coastal depots

Public-Private Partnerships Involve telecom majors, tech firms, and ISPs in joint investment models

Integration with National Strategy Include undersea cables in India’s Digital Public Infrastructure (DPI) roadmap

Security Protocols Strengthen monitoring of near-shore activities to prevent accidental damage

74



IQRA IAS

An Institute for Civil Services

8. Global Practices for Reference

e Australia and Japan have established secure cable corridors and invested in indigenous repair fleets.

o Singapore uses automated marine tracking systems to prevent cable damage.

o France’s Alcatel Submarine Networks (ASN) has emerged as a global leader in secure cable manufacturing—India can consider similar R&D
capabilities.

9. Conclusion

Undersea cables form the core infrastructure for Digital Bharat, enabling seamless data exchange for economic growth, innovation, and
sovereignty.

Yet, India’s cable network is centralised and vulnerable to disruption.

To ensure digital resilience, India must invest in redundant routes, simplify regulatory frameworks, and build repair and security infrastructure.

A robust undersea cable strategy is crucial to realising India’s digital ambitions and maintaining global competitiveness in the 21st-century
information economy.

ChaSTE: India’s Thermal Pioneer on the Moon’s South Pole

o Syllabus Mapping:

GS Paper 3 - Science and Technology: Space Technology, Indigenisation of Technology
GS Paper 3 - Achievements of Indians in Science & Technology

GS Paper 1 - Geography: Celestial Phenomena and Lunar Science

1. Context

e ChaSTE (Chandra’s Surface Thermophysical Experiment), a payload aboard Chandrayaan-3's Vikram lander, became the first instrument
globally to measure sub-surface temperature on any celestial body.
e It successfully operated during India’s historic Chandrayaan-3 mission from August 23 to September 2, 2023, on the Moon’s south pole.

2. What is ChaSTE?

a. Definition

e ChaSTE is an indigenous thermal probe developed to perform in-situ temperature and thermal conductivity measurements of lunar
regolith (soil).

b. Developed by:

o Physical Research Laboratory (PRL), Ahmedabad
e Space Physics Laboratory (SPL), VSSC, Thiruvananthapuram

c. Mission Association:

e Onboard Chandrayaan-3, launched July 14, 2023, successfully landed on August 23, 2023

3. How Does ChaSTE Work?

Component Function

Rotary Deployment Mechanism Pushes the probe into the Moon's surface using a rotating system (first of its kind)

Sensors 10 temperature sensors measure at 1 cm intervals up to 10 cm depth

Motor Torque Feedback Measures the resistance and soil density during penetration

Data Output Provides vertical temperature gradients and thermal properties of sub-surface lunar material

4. Key Features of ChaSTE

Innovative Design:
o Unlike previous failed hammer-based probes, ChaSTE uses rotary deployment, ensuring controlled and deeper penetration.
First-of-its-Kind Success:
o First payload to successfully deploy and collect thermal data from beneath the surface of any celestial body.
High Precision:
o Measures minute temperature differences across lunar layers to map heat flow and conductivity.
Operated on Moon’s South Pole:
o An area of intense scientific interest due to permanent shadow regions and potential water ice presence.
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5. Objectives and Scientific Goals

Objective Purpose

Map Temperature Gradient Understand how temperature varies with depth in polar regolith

Assess Thermophysical Properties Determine thermal conductivity and heat capacity of lunar soil

Support Water Ice Detection Temperature insights help infer ice presence in shadowed areas

Enable Future Human Missions Helps evaluate thermal suitability of polar sites for habitats and infrastructure

Advance ISRO-NASA Collaboration Supports future participation in NASA’s Artemis program for lunar exploration

6. Timeline and Development History

e 2017: Flight model of ChaSTE was originally built for Chandrayaan-2.
e 2020-2022: Adapted and upgraded for Chandrayaan-3 with improved deployment mechanisms.
e 2023:

o July 14: Chandrayaan-3 launched

o August 23: Vikram lander touched down

o August 23 - September 2: ChaSTE successfully operated

7. Significance of ChaSTE’s Data

a. For Lunar Science:

e Offers first-ever temperature profile beneath the lunar south pole.
e Aidsin understanding regolith composition, porosity, and layering.

b. For Space Missions:
e Data will help:
o Design thermal shields for future rovers and habitats
o Inform drilling strategies for ice extraction
o Guide shelter construction for astronauts in polar regions
c. For Global Science Collaboration:
e India’s success through ChaSTE:

o Positions ISRO as a key player in planetary exploration
o Enhances prospects for collaborative lunar missions with NASA, ESA, and JAXA

8. Conclusion

ChaSTE stands as a testament to India’s innovation in space technology, marking a historic scientific first on the Moon. Its pioneering success not
only advances lunar science but also strengthens India’s readiness for future manned missions and global space collaborations.

As ISRO pushes boundaries in planetary exploration, experiments like ChaSTE will be critical assets in shaping the next era of space exploration
and lunar settlement.

Future Circular Collider: Redefining Frontiers in Particle Physics

o Syllabus Mapping:
GS Paper 3 - Science and Technology

e Developments in Particle Physics
e Indigenisation of Technology and Scientific Research
e International Collaboration in Scientific Advancement

1. Context

CERN, the world’s premier particle physics research institute, has unveiled the final blueprint for the Future Circular Collider (FCC), which is set
to replace the Large Hadron Collider (LHC). Envisioned as a scientific marvel of the 21st century, the FCC aims to push the boundaries of particle
physics, unlocking mysteries around the Higgs boson, dark matter, and the early universe.

2. What is the Future Circular Collider (FCC)?

e The FCCis a next-generation underground particle accelerator, proposed by CERN (European Organization for Nuclear Research).
e Purpose: To collide protons and heavy ions at energy levels 10 times higher than the LHC, facilitating deeper exploration into fundamental
physics.
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Key Specifications:

Feature Detail
Tunnel Size 91 km in circumference (vs 27 km of LHC)
Depth ~200 metres underground
Diameter 5 metres
Location Spanning the French-Swiss border, beneath Lake Geneva
3. Why Do We Need the FCC?
Objective Explanation
Go Beyond the LHC While the LHC discovered the Higgs boson (2012), its energy ceiling (13 TeV) limits exploration of new
particles.
Explore Dark Matter & FCC may unlock the existence of dark matter particles, supersymmetric partners, or extra dimensions.
Supersymmetry
Refine Standard Model High-precision experiments on known particles (like the Higgs boson) will improve our understanding of
quantum field theories.
Early Universe Simulation Proton-ion collisions at ultra-high energy will recreate post-Big Bang conditions, aiding cosmological
research.
4. Phased Implementation Timeline
Phase Timeline Focus
Phasel 2040s High-precision study of Standard Model particles (e.g. Z boson, Higgs)

Phase Il 2070 onwards High-energy proton and heavy ion collisions to explore beyond Standard Model physics
5. Scientific and Technological Significance

a. Scientific Breakthroughs

e Deeper understanding of:
o Quantum vacuum dynamics
o Gravitational interactions at quantum scales
o Matter-antimatter asymmetry

b. Technological Advancements

e Cryogenics: Ultra-low temperature engineering
e Superconducting Magnets: For guiding particles at near-light speed
e Vacuum Technology: Maintaining near-zero particle interference

c. Spin-offs to Industry

¢ Innovations may impact:
Medical imaging (MRI)
Quantum computing
Advanced materials
Cryogenic logistics

o O O O

6. Global Collaboration and Funding

Aspect Details

Estimated Cost ~14 billion Swiss Francs

CERN Membership  Backed by 24 countries, including Israel

Funding Timeline Decision due by 2028

Strategic Evaluation Chosen after analysing 100+ design proposals to balance scientific output and feasibility

7. FCC and India: Relevance

e Though not a CERN member, India has collaborated with CERN on the LHC and could:
o Contribute technologies (e.g. magnets, sensors)
o Send researchers and engineers
o Benefit from skill development and scientific exchange
e A chance to strengthen Indo-European science diplomacy and enhance indigenous capabilities in high-energy physics.

8. Conclusion

The Future Circular Collider represents a bold vision to advance human understanding of the universe’s deepest building blocks. As a successor
to the Large Hadron Collider, the FCC isn’t just a scientific tool, but a symbol of global cooperation, technological innovation, and the relentless
human quest for knowledge. For India and the world, it signals an opportunity to be part of the next scientific revolution.
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Saturn’s 274 Moons: A New Record in Solar System Discovery

o Syllabus Mapping:
GS Paper 3 - Science & Technology

e Space Technology and Discoveries
e Developments in Astronomy and Planetary Science
e Role of International Scientific Institutions

1. Context

Astronomers have made a landmark discovery of 128 new moons orbiting Saturn, officially confirmed by the International Astronomical Union
(IAU) in 2024. This brings Saturn’s total moon count to 274, overtaking Jupiter (95) and solidifying its status as the planet with the most natural
satellites in the solar system.

2. What Was Discovered?

e 128 new moons were discovered around Saturn.

o Identification used the Canada-France-Hawaii Telescope and a computational method called “shift and stack.”
e These moons are mostly irregular, small, and non-spherical in shape.

e Officially recognised by the IAU in 2024.

3. What is the “Shift and Stack” Technique?

o A powerful data-processing algorithm used to detect faint, distant objects.
e [Itinvolves:

o Capturing multiple telescope images over time.

o Shifting them based on expected motion.

o Stacking them to enhance visibility of moving objects like moons.
o This allowed scientists to detect tiny moons previously too dim to observe.

4. Saturn’s Moon Count: A Comparative View
Planet Confirmed Moons (as of 2024)

Saturn 274
Jupiter 95
Uranus 27
Neptune 14
Earth 1
Mars 2

e Most of Saturn's new moons are irregular satellites with highly elliptical, inclined, and often retrograde orbits.

5. How Did These Moons Form?

Formation Mechanism Explanation

Capture Theory Some irregular moons may be captured asteroids or Kuiper Belt objects pulled into Saturn’s gravity during the early
solar system.

Collisional Fragmentation Clustering of moons implies ancient collisions of larger moons that shattered into smaller fragments.

Gravitational Instability During the formative phase of the solar system, turbulent conditions allowed loose material to coalesce or be
captured.

Tidal Forces and Saturn's massive gravity may have disrupted incoming celestial bodies, breaking them into smaller moons.

Disruption

6. Why Is This Discovery Significant?
a. Planetary Science and Evolution

e Offers clues about Saturn’s complex gravitational field and ring-moon interactions.
e Improves understanding of orbital mechanics and satellite system evolution.

b. Solar System History
e These irregular moons are considered fossils of the early solar system, helping trace back chaotic events during planetary formation.

c. New Definition of ‘Moon’
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e Raises questions about how small or irregular an object can be and still be classified as a moon.
e Could lead to revised astronomical classifications in future.

d. Implications for Exoplanetary Systems

e Enhances understanding of how multiple-satellite systems could exist around exoplanets, improving models for detecting extrasolar moon
systems.

7. Saturn as the “Moon King”

e With its iconic rings and record-breaking moons, Saturn reinforces its position as a dynamically rich planetary system.
e These findings may influence future missions like:

o NASA's Dragonfly Mission to Titan (Saturn's largest moon)

o Future orbiter missions to study irregular satellites

8. Conclusion

The discovery of 128 new moons around Saturn marks a turning point in planetary science, showcasing both technological advancements in
observation and the mysteries of solar system formation. Saturn’s moon count not only sets a new record but also opens up scientific avenues into
celestial mechanics, early solar dynamics, and the very nature of what defines a moon.

Silicon-Carbon Batteries: The Next Leap in Energy Storage

Syllabus Mapping:
GS Paper 3 - Science and Technology

e Developments in Battery Technology

e Applications in Electronics, Electric Mobility, and [oT
e Indigenisation and Technological Innovation

1. Context

In a major shift in smartphone battery innovation, several Android manufacturers have started using Silicon-Carbon batteries as a superior
alternative to traditional Lithium-Ion (Li-ion) cells. This evolution is aimed at meeting rising demands for faster charging, thinner devices,
and higher energy efficiency.

2. What are Silicon-Carbon Batteries?

e These arelithium-based rechargeable batteries that replace the graphite anode in traditional lithium-ion cells with a silicon-carbon
composite anode.
e The cathode remains lithium-based, but the anode upgrade significantly enhances performance metrics.

3. Key Features of Silicon-Carbon Batteries

Feature Advantage

High Energy Density ~470 mAh/g (vs 372 mAh/g for graphite); allows more power per unit weight

Compact Design Enables thinner and lighter devices with longer battery life

Faster Charging Silicon allows rapid lithium-ion flow, reducing charging time

Lighter Weight Improved power-to-weight ratio, especially beneficial in handheld and wearable devices
Thermal Stability Better heat management, suitable for high-performance electronics

4. Why Silicon-Carbon Batteries are Replacing Li-ion Batteries
a. Space Optimization
o Higher energy density allows manufacturers to pack more energy into smaller, sleeker devices.
b. Enhanced User Experience
o Thinner smartphones with extended screen-on time and better thermal performance.
c. Scalability
e Promising candidate for:

o Electric Vehicles (EVs) needing lightweight, fast-charging batteries.
o Internet of Things (I0T) and Al devices requiring compact, efficient power sources.
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d. Innovation Alignment

e Aligns with future-ready tech ecosystems, including AR/VR, Al wearables, and edge computing devices.

5. Limitations and Challenges

Limitation Explanation

Silicon Swelling Silicon expands up to 300% on charging, causing mechanical stress, fractures, and capacity fade

Battery Degradation Shorter lifespan due to anode degradation across charging cycles

Manufacturing Complexity Requires advanced fabrication techniques, increasing cost of production

Commercial Viability Currently limited to premium devices due to cost-performance trade-offs
6. Applications and Future Prospects

Sector Potential Benefits

Smartphones & Wearables Slimmer designs, enhanced portability, longer operation

Electric Vehicles (EVs) Improved energy density and reduced battery weight for longer range

Drones & Aerospace Lighter batteries for extended flight time

Medical Devices Power-efficient batteries for implants and diagnostics

IoT and Al Devices Enables compact, high-performance sensors and Al chips

7. Conclusion

Silicon-Carbon batteries represent a transformative upgrade over conventional lithium-ion technology. While cost and stability challenges
remain, the benefits of higher energy density, faster charging, and sleeker design possibilities make them a critical enabler for the next
generation of smart devices, EVs, and 10T systems. With further R&D and manufacturing scale-up, India can emerge as aleader in battery
innovation, aligning with the goals of Make in India and Energy Sustainability.

UPSC Mains Practice Question

Q. Discuss the advantages and limitations of Silicon-Carbon batteries over traditional lithium-ion technology. How can these advancements
shape India’s push toward clean energy and digital infrastructure? (10 marks)

Abel Prize 2025

o Syllabus Mapping:

GS Paper III - Science and Technology (Achievements of Indians in Science & Technology, Awareness in the field of Mathematics and
Nobel/Abel Prizes)

Essay - Role of Fundamental Science and International Recognition

1. Context

The Abel Prize 2025, the highest honour in mathematics, has been awarded to Masaki Kashiwara, a Japanese mathematician. He is globally recognized
for his path-breaking contributions to algebraic analysis, particularly for developing thetheory of D-modules and crystal
bases in representation theory.

2. About the Abel Prize
What s it?

e A prestigious international award considered the "Nobel Prize of Mathematics."
e Recognizes outstanding contributions to the field of mathematics globally.

Established by: The Norwegian Parliament in 2002, commemorating the 200th birth anniversary of legendary mathematician Niels Henrik Abel.
Administered by: The Norwegian Academy of Science and Letters, based on recommendations from:

o International Mathematical Union (IMU)
European Mathematical Society (EMS)

Award Components:

e Prize money of 7.5 million Norwegian kroner (~USD 720,000).
e A custom-designed glass plaque symbolizing elegance and precision.
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3. Abel Prize 2025: Recipient & Contributions

Recipient:

e Masaki Kashiwara

o Nationality: Japanese

o Age:78

o Affiliation: RIMS, Kyoto University
Recognized For:

a. Theory of D-modules

e A groundbreaking framework that connects partial differential equations with algebraic geometry.
e Widely applied in modern mathematical physics and microlocal analysis.

b. Crystal Bases in Representation Theory
e Introduced the concept of crystal bases with Toshiyuki Tanisaki.
o Simplified computations in quantum groups using graph-based representations.
e Foundational in fields such as string theory and quantum computing models.
Impact of His Work:
o Bridged abstract algebra, geometry, and physics.
e Influenced areas like:
o Langlands Program
o Representation theory

o Mirror symmetry in string theory
o Inspired a generation of research across Asia, Europe, and North America.

4. Significance of the Award
Scientific Significance:

e Demonstrates the importance of pure mathematics in solving real-world scientific problems.
o Validates decades of theoretical development now applied in quantum physics, Al, and advanced computation.

Global Context:

e Reinforces Japan’s leadership in mathematical research.
e Recognizes Asian contribution to foundational global knowledge.

Inspiration for India:

o Highlights the value of long-term investment in mathematics education and research.
e India’s National Education Policy (NEP 2020) and Atal Tinkering Labs can take cues from such global recognition to push STEM innovation.

5. About Niels Henrik Abel

Aspect Details

Nationality Norwegian

Born 1802

Major Contribution Proved impossibility of solving quintic equations using radicals
Legacy Pioneered modern algebra and analysis

6. Conclusion

The Abel Prize 2025 not only honours Masaki Kashiwara’s towering legacy, but also underscores the timeless relevance of pure mathematics in
a technology-driven world. His work exemplifies how abstract mathematical toolscan unlock solutions across scientific frontiers. For emerging
nations like India, it is a reminder of the global impact of foundational science and the need to nurture mathematical talent from grassroots to
research ecosystems.

Mains Practice Question

Q. Discuss the relevance of fundamental mathematical research in the era of applied science and digital innovation. Highlight the significance of
global recognitions like the Abel Prize in shaping science diplomacy and education policy.
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