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Autopen — Signature Automation in Governance

o Syllabus Mapping:
GS Paper II - Polity & Governance (Accountability in public administration)
GS Paper IV - Ethics in Public Administration

1. Context:

Former U.S. President Donald Trump questioned the validity of presidential pardons signed by President Joe Biden, alleging they were signed using
an autopen, thus sparking debate on the legitimacy of machine-assisted authorizations.

2. What is an Autopen?

e An autopen is a mechanical or digital device used to reproduce a person’s signature automatically without manual involvement.
e Primarily used by high-ranking officials, including heads of state, for signing a large volume of official documents.

3. Historical Evolution of Autopen:

PERIOD DEVELOPMENT

1803 Polygraph invented by John Isaac HawKins; replicated handwriting via a pantograph.
1930S | Robot Pen - a precursor commercial autopen storing signatures on disk-like devices.
1942 Robert M. De Shazo Jr. developed the first successful commercial autopen.

4. How Does an Autopen Work?

o Signature Storage: The user’s signature is recorded on a digital template or mechanical plate.
e Reproduction Mechanism: A motorized pen arm traces the stored signature onto physical documents.
e Security Mechanism: Signature modules are removable and securely stored to prevent misuse.

5. Usage in Governance and Administration:

o US Presidential Practice: U.S. Presidents (including Barack Obama, Joe Biden) have used autopens to sign urgent legislation or documents when
physically unavailable.

o Indian Context: While autopens are not officially recognized for signing legal instruments like ordinances or pardons, they are used by public
officials to sign ceremonial or non-binding correspondence.

6. Ethical and Legal Issues:

@ Legitimacy Concerns: Critics argue that autopen signatures bypass personal involvement, raising questions about legal validity, especially in
critical decisions (e.g., pardons, laws).

@ Legal Precedents:

e In the U.S, the Justice Department (2011) ruled that using an autopen for signing legislation is legal, provided authorization from the
signatory exists.
e No such precedent exists in Indian constitutional law as of now.

@ Ethical Implications:

e Raises concerns about authenticity, responsibility, and accountability in decision-making.
e In public ethics, the “principle of intent” is vital—an autopen must reflect the actual consent of the authority.

7. Significance in Public Administration:

Pros Cons
Speeds up paperwork in high-volume roles May create ambiguity in legal accountability
Useful during travel, emergencies, or incapacitation Risks misuse without strict controls and consent checks

Reduces manual fatigue in large-scale correspondence May dilute the perceived seriousness of official decisions
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8. Conclusion:
The use of autopen represents the intersection of technology and governance. While it offers administrative convenience, its use in critical legal

matters (e.g., pardons, laws) must be backed by clear legal frameworks and ethical safeguards. In democratic systems, maintaining authenticity,
accountability, and transparency remains essential, especially in actions executed on behalf of constitutional authorities.

Criminalization of Politics in India

o Syllabus Mapping:
GS Paper II - Governance, Polity & Representation of People’s Act

1. Context:

The Association for Democratic Reforms (ADR) has released its 2025 analysis of 4,092 MLAs from 28 States and 3 Union Territories, exposing
the alarming scale of criminalization in Indian legislatures, necessitating urgent reforms in the electoral and judicial systems.

2. Key Findings of ADR 2025 Report:

a. Overall National Data:

e 45% MLAs (1,861) have declared criminal cases.
e 29% MLAs (1,205) face serious criminal charges (murder, rape, kidnapping, etc.).

b. State-wise Trends:

State % MLAs with Criminal Cases % MLAs with Serious Charges
Andhra Pradesh 79% 56%

Telangana 69% 50%

Kerala 69% —

Bihar 66% 49%

Maharashtra 65% —
c. National vs Regional Parties: Regional parties field a higher proportion of criminal candidates than national parties.
d. Gender-wise Analysis: 23% of women MLAs also have declared criminal cases.
e. Heinous Charges:
e 54 MLAs face murder charges.
e 226 MLAs face attempt to murder charges.
e 127 MLAs face crimes against women, including 13 for rape.

f. Other Trends:

o Education-wise: Delhi (100%), Kerala (99%), Maharashtra (98%) lead.
» Wealth Concentration: Andhra Pradesh (36%), Telangana (28%) have highest billionaire MLAs.

3. Causes of Criminalization of Politics:

Electoral Popularity of “Strongmen”: Criminals often seen as local problem-solvers, especially in weak governance areas.
Slow Judicial Process: Delays in trials allow accused to contest multiple elections without conviction.

Lack of Transparency: Despite affidavit disclosures, voter awareness is low about criminal backgrounds.

Political Party Complicity: Parties prioritize winnability over integrity, fielding tainted candidates for electoral gain.
Money-Muscle Nexus: Criminal candidates often control finances and coercive networks to win elections.

oanTs

4. Consequences of Criminalization:

Issue Impact

Democratic Decay Erodes trust in institutions and voter participation.

Policy Paralysis Tainted leaders often block reform, focus on personal gain.
Lawlessness & Corruption Encourages impunity and increases crime.

Erosion of Ethics Contradicts ideals of clean governance and constitutional morality.

Deters Honest Candidates Educated, ethical citizens avoid contesting due to unfair competition.

4
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5. Way Forward:

Strict Disqualification Norms: As per Second ARC, bar candidates with heinous charges framed by court.

Fast-Track Courts: Set up special courts to try cases against elected representatives within one year (SC 2014 verdict).

State Funding of Elections: Recommended by Indrajit Gupta Committee (1998) to curb money power.

Voter Awareness Campaigns: Use mobile apps, TV ads, community outreach to highlight candidate profiles.

Party Accountability: SC (2020) made it mandatory to justify selection of criminal candidates; enforce with penalties or de-registration.

®an o

6. Conclusion:

The criminalization of politics is one of the most pressing threats to democratic integrity in India. The ADR 2025 dataexposes the systemic nature
of this problem. Electoral reforms, judicial efficiency, and public vigilance are essential to cleanse the system. It is time for political will and
institutional reform to uphold the constitutional promise of clean and accountable governance.

Why Are Electoral Reforms Necessary in India?

o Syllabus Mapping:
GS Paper II - Polity & Governance
Topics: Election Commission, Electoral Reforms, Transparency in Political Processes, Democratic Institutions

1. Context:

e The Election Commission of India (ECI) recently convened an all-party meeting to discuss electoral roll manipulation, duplicate EPIC
numbers, and VVPAT-EVM trust issues.
e These developments underline the urgency of electoral reforms to safeguard the integrity and credibility of India’s democratic process.

2. Legal and Constitutional Framework:

e Article 324: Empowers the ECI to supervise and conduct free and fair elections.
o Representation of the People Act, 1950 & 1951: Provide the legal framework for electoral rolls, candidate eligibility, and conduct of elections.
e Registration of Electors Rules, 1960: Governs the voter registration process.
e Model Code of Conduct (MCC): Ethical guidelines to regulate political campaigning.
e Supreme Court Directions:
o Mandatory use of VVPAT (Subramanian Swamy v. ECI, 2013).
o Disclosure of criminal records (Association for Democratic Reforms case, 2002; 2018 updates).
o Verification of EVM microcontrollers in disputes.

3. Key Issues Highlighting the Need for Electoral Reforms:

a. EVM and VVPAT Reliability Concerns
e Growing demands for 100% VVPAT-EVM matching.
e Allegations of EVM tampering undermine public confidence.
o Example: PILs filed in SC seeking return to ballot papers.

b. Electoral Roll Manipulation

e Reports of bogus voters and duplication of names.
o Example: Accusations during Delhi and Maharashtra state elections.

c. Duplicate EPIC Numbers

o Instances where voters share identical voter ID numbers, raising doubts about the authenticity of electoral rolls.
o Example: Reported cases in West Bengal and Gujarat.

d. Criminalization of Politics

e According to ADR, 46% of elected MPs in 2024 have criminal records; 31% face serious charges.
e Reduces ethical legitimacy and breeds public cynicism.

e. Campaign Expenditure Violations

e Total expenditure in 2024 elections estimated at ¥1,00,000 crore (CMS Report).
e Loopholes in disclosure and absence of caps on party-level spending.

5
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4. Reforms Required:
Issue Reform Proposed Example/Mechanism
EVM-VVPAT Trust Scientific VVPAT Sampling Increase random VVPAT matching to statistically significant levels.
Duplicate Voter Entries Aadhaar-EPIC Linking Through ERONET, with privacy safeguards.
Weak MCC Enforcement Stricter EC Powers Amend rules to revoke ‘Star Campaigner’ status for repeated violations.
Criminal Candidates Publicizing Criminal Records As per SC order (2018) - 3 newspaper & TV advertisements pre-poll.
Expenditure Overshoot Cap Political Party Spending Amend RPA, 1951 to include party spending in candidate limits.

Electoral Transparency State Funding of Elections (Long-term) Reduce corporate influence; suggested by Law Commission.
5. Significance of Electoral Reforms:

o Enhances electoral integrity and public trust in democratic institutions.
e Reduces illegitimate influence of money and muscle power.

o Ensures level playing field for all candidates.

o Strengthens accountability and transparency in campaign finance.

e Promotes ethical governance and citizen-centric policymaking.

6. Conclusion:

Electoral reforms are essential for ensuring the sanctity of India’s democratic process. With concerns over EVM reliability, criminalization,
and money power growing, reforms must be holistic and participatory. A multi-stakeholder approach, involving the Election Commission,
judiciary, political parties, and civil society, is critical to uphold the spirit of the Constitution and preserve India’s democratic ethos.

Women as Political Agents

b g Syllabus Mapping:

GS Paper II - Polity & Governance

GS Paper I - Indian Society (Women & Empowerment)
Essay Paper - Women and Politics

1. Introduction

The 2024 Lok Sabha elections marked a symbolic turning pointin India’s electoral democracy — women voters outnumbered men for only
the second time in history. While this is a landmark development, a deeper analysis reveals persisting gaps in women’s holistic political
engagement beyond just voting.

2. Trends in Women’s Electoral Participation

a. Increasing Voter Turnout

e In2024, 65.78% of women voted compared to 65.55% men.
e Indicates growing electoral agency and awareness among women.

b. Gender Gap Shrinking
e The sex ratio among voters improved to 946 women per 1000 men in 2024 (up from 926 in 2019).
c. Regional Variations

o States like Kerala (51.56%) and Puducherry (53.03%) showed high female electoral representation.
o Reflects literacy, political awareness, and active social movements.

d. Impact of Welfare Schemes

e Schemes like Ujjwala Yojana, Ladli Behna, and PM Awas Yojana have influenced voting behavior, especially in BJP-ruled states.
e However, such participation often stems from beneficiary identity, not political activism.

3. Constraints on Political Empowerment Beyond Voting

a. Social and Cultural Norms

o Patriarchal values restrict women’s public engagement.
e Inrural areas, women are often discouraged from attending rallies or campaigning.

6
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b. Economic Dependence

o Female labour force participation is below 25%.
e Limited income and asset ownership weaken political agency.

c. Political Underrepresentation

o Women make up only 14% of Lok Sabha MPs (2024).
e Lack of role models discourages youth from political careers.

d. Structural Barriers

o Voter registration gaps, poor access to political networks, and mobility constraints hinder participation.
e Women also face harassment and online trolling in political spaces.

e. Intersectional Disadvantages

o Caste, class, religion, and region further marginalize women.
o Political choices are often dictated by family or community loyalties, not gender interests.

4. Consequences of Low Political Participation

Consequence Explanation/Example

Policy Bias Lack of focus on gender-sensitive issues like maternal health, sanitation, and women's safety.
Reinforcement of Stereotypes Women seen primarily as welfare beneficiaries rather than active citizens.

Weak Political Accountability Political parties feel less pressured to field women candidates or frame inclusive manifestos.
Stunted Social Progress Patriarchal structures remain intact when women are excluded from public leadership roles.

5. Way Forward: Towards Political Empowerment

a. Education and Awareness

o Literacy, civic education, and awareness campaigns can build political confidence.
o Example: Kerala's high literacy correlates with high voter turnout.

b. Economic Empowerment

e Promoting female employment and financial independence is key.
o Example: Self-Help Groups (SHGs) and microfinance models enhance autonomy.

c. Political Representation

e Implement the Women’s Reservation Bill ensuring 33% seats in Parliament and state legislatures.
o Example: In Panchayati Raj, mandated representation has led to effective grassroots leadership.

d. Inclusive Party Structures

e Encourage parties to field more women candidates and involve them in campaign planning.
e Promote gender-balanced leadership roles.

e. Local Governance Mobilization

e Train women representatives in Panchayats and ULBs to scale leadership upward.
o Example: Bihar has shown increased efficiency and local development with women Panchayat leaders.

6. Conclusion

Women are no longer silent voters but are emerging as decisive political stakeholders. Yet, true empowerment lies beyond casting a vote —
in shaping policies, contesting elections, and challenging gendered power structures. A holistic approach combining education, economic
independence, reservation, and representation is needed to transform Indian democracy into a truly inclusive participatory system.

FTSCs Speed Up Justice

b4 Syllabus Mapping:

GS Paper 2 - Polity and Governance: Judiciary, Government Schemes
GS Paper 2 - Welfare Schemes for Vulnerable Sections

GS Paper 3 - Internal Security: Women and Child Safety



IQRA IAS

An Institute for Civil Services

1. Context

In 2024, Fast Track Special Courts (FTSCs) across India achieved a 96% disposal rate, resolving around 85,000 cases, primarily related to rape and
POCSO (Protection of Children from Sexual Offences) Act offenses. This initiative is a key component of India’s response to sexual violence and
judicial delay.

2. About FTSC Scheme
Feature Description
Launched 2019, by the Department of Justice, Ministry of Law & Justice
Nature Centrally Sponsored Scheme (CSS)
Trigger Based on a Supreme Court directive (2019) and the Criminal Law (Amendment) Act, 2018
Objective Expedited trial and disposal of rape and POCSO Act cases

Financial Outlay 31952.23 crore under the Nirbhaya Fund, extended till 2026
3. Key Targets and Design Features

Component Details
Total Courts Proposed 790 FTSCs, including exclusive e-POCSO courts
Staffing per Court 1 Judicial Officer + 7 supporting staff
Disposal Target 165 cases per year per court (around 41-42 cases/quarter)
Duration Time-bound scheme up to 2026
4. Funding Pattern
State/UT Category Centre-State Cost Sharing Ratio
General States and UTs with Legislature 60:40

Northeastern, Himalayan States, UTs without Legislature 90:10

5. Legal Background: Why FTSCs Were Needed

o Criminal Law (Amendment) Act, 2018: Increased severity of punishments for rape and mandated time-bound investigation and trial.

e POCSO Act, 2012: Gender-neutral law aimed at protecting children from sexual abuse, with timelines for completion of investigation (within 2
months) and trial.

e Criminal Procedure Code (CrPC): Enforces speedy trial in sensitive cases.

6. Performance in 2024: Data Snapshot

Metric Figure

Total Cases Disposed ~85,000 cases

Disposal Rate 96%

Major Case Categories Rape and POCSO-related offenses

7. Need for FTSCs

1. Reduce Pendency: Rape and POCSO cases are often delayed due to inadequate judicial capacity.
2. Ensure Deterrence: Swift justice is key to deterring repeat offenses and enhancing victim confidence.

3. Legislative Mandates: Laws like CrPC and POCSO Act prescribe strict timelines, requiring focused court infrastructure.

8. Challenges Ahead
Challenge Impact
Infrastructure Gaps Some states lag behind in operationalising sanctioned courts
Resource Shortage Shortage of judicial officers and support staff in remote/rural regions

Technological Limitations Delay in e-court implementation, especially for e-POCSO courts
Victim Support Mechanisms Lack of trained support staff for child-friendly procedures

9. Way Forward
Reform Area Recommendation
Permanent FTSC Framework Institutionalise fast-track courts into the regular judicial system
Judicial Appointments Fill vacancies with specialised judges trained in POCSO & gender laws
Monitoring & Evaluation Regular audits and public dashboards on case disposal efficiency
Victim-Centric Reforms Ensure availability of child psychologists, counselors, and safe testimony spaces

10. Conclusion

Fast Track Special Courts (FTSCs) have emerged as a critical mechanism for delivering timely justice in heinous crimes involving women and
children. With high disposal rates and targeted legal focus, they reflect India’s growing commitment to speedy justice and child protection.
However, sustained investment, better coordination, and institutionalisation will be key to ensuring their long-term effectiveness.

8
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GOVERNANCE

Regulating Digital Giants

o Syllabus Mapping:
GS Paper 2 - Governance, Transparency & Accountability, Regulatory Bodies
GS Paper 3 - Indian Economy (Digital Markets and Data Regulation)

1. Context

The Competition Commission of India (CCI) has imposed a fine of ¥213.14 crore on Meta Platforms Inc. for abusing its dominant position,
signalling growing concerns over the unchecked market power of digital giants. This move is part of a global wave of regulatory scrutiny aimed
at ensuring competitive, transparent, and privacy-respecting digital ecosystems.

2. Who Are Digital Giants?

2.1. Definition
o Large data-driven tech companies that dominate global markets in search, e-commerce, social media, and cloud computing.
2.2. Key Examples

e Meta (Facebook, WhatsApp, Instagram)

e Google
e Amazon
e Apple

e Microsoft

2.3. Features of Dominance
e Massive user data control - hyper-targeted advertising
e Cross-border operations — jurisdictional complexity

o High entry barriers for startups
e Market influence — shapes consumer behaviour and innovation trends

3. Why Regulate Digital Giants?

Objective Explanation Example

Prevent Monopolies Avoid anti-competitive practices like predatory pricing and exclusive Google’s pre-installation mandate on
tie-ups Android

Protect Privacy Ensure data is not shared or misused without informed consent WhatsApp’s 2021 policy update by Meta

Encourage Competition Level playing field for startups and innovators Meta’s acquisition of WhatsApp and

Instagram

Promote Innovation Prevent tech monopolies from suppressing competition Acquisition-led stifling of emerging firms

Ensure Global Harmonize with laws like EU’s DMA and GDPR Standardizing global antitrust practices

Compliance

4. Challenges in Regulating Digital Giants
4.1. Data-Based Dominance

e Traditional laws focus on pricing, not data accumulation.
e Modern dominance is defined by user data control and Al-enhanced algorithms.

4.2. Jurisdictional Issues

e Global operations make local enforcement difficult.
e Meta’s appeal to NCLAT shows the complexity of enforcement in India.

4.3. Technological Disruption

o Al and Big Data evolve faster than legislative frameworks can respond.
e Alboosts predictive advertising and platform control.

9
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4.4. Fragmented Regulation
e Lack of synergy between CCI (competition regulator) and the Data Protection Board.
4.5. Limited Regulatory Capacity

o Inadequate technical expertise and resources to monitor complex digital behaviours.

5. Measures Taken So Far

Institution/Action Initiative /Impact
Competition Commission of India (CCI) Fined Meta (X213.14 crore) and Google (X1,337.76 crore in 2022)
Digital Personal Data Protection Act, 2023 Framework for data usage, consent, and processing

Judicial Oversight (NCLAT) Granted stay on Meta’s five-year data-sharing ban
Global Engagement Aligning with EU's DMA and GDPR norms
Economic Survey 2024-25 Emphasized the need to regulate Al-driven digital markets

6. Way Forward: Strengthening Digital Regulation in India
6.1. Amend Competition Act, 2002

e Include provisions on data monopolization, platform dominance, and algorithmic abuse.
6.2. Enhance Inter-Regulatory Coordination

o Create synergy between CCI and Data Protection Board of India.
e Learn from EU's integrated regulatory model (DMA + GDPR).

6.3. Mandate Interoperability

o Enforce data-sharing requirements among platforms to promote user choice and market access.
o Example: EU’s mandate for messaging platform interoperability.

6.4. Capacity Building

o Investin digital forensics, Al regulation experts, and data auditors.
e Create specialised Digital Market Units under regulators.

6.5. Global Legal Harmonization

o Align Indian laws with international best practices.
e Draw from the U.S. Antitrust Subcommittee’s findings on tech giants.

7. Conclusion

India’s digital market is at a crossroads—while digital giants have enabled convenience, innovation, and economic growth, their unchecked dominance
risks eroding competition, consumer rights, and innovation ecosystems. A multidisciplinary and forward-looking regulatory architecture is
essential to strike a balance between fostering innovation and ensuring market fairness and digital sovereignty.

APAAR ID: Navigating Innovation and Privacy in Education Reforms

b4 Syllabus Mapping:
GS Paper 2 - Governance (Education, Government Policies, Digital Initiatives)
GS Paper 3 - Science & Technology (Data Governance, Privacy in EdTech)

1. Context

The Government of India, along with various state education departments, is pushing for the large-scale adoption of the APAAR ID—a centralised
digital student identification number. While it promises to streamline academic records, it has raised concerns related to data
privacy, voluntariness, and legal safeguards.

2. What is APAAR?
Parameter Details
Full Form Automated Permanent Academic Account Registry
Type A 12-digit unique student identification number
Platform Linked to DigiLocker under the One Nation, One Student ID initiative

10
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Launched By Ministry of Education, Government of India
Policy Basis Introduced under NEP 2020 and the National Credit and Qualifications Framework (NCrF)

3. Objectives of APAAR ID

e Seamless academic transitions across institutions, regions, and education boards
e Promote multiple entry-exit options as per NEP 2020

e C(Create a central repository of academic and co-curricular data

o Facilitate job applications, skilling programs, and higher education admission
e Enable data-driven policymaking through student performance analytics

4. Key Features

e Permanent Academic Record: Stored securely on DigiLocker

e Student Coverage: From school to higher education, across government and private institutions

o Verification Process: Generated via UDISE+ portal with Aadhaar authentication and parental consent for minors
e School Involvement: Schools verify and facilitate the generation of APAAR IDs

5. Current Status of Implementation

State/Board Status Update

Uttar Pradesh Circulars pushing for 100% adoption, raising concerns over voluntariness

CBSE Schools Encouraged all students to generate APAAR ID

Karnataka Highlighted ease of record transfer across 74,200 schools

Bengaluru Urban Reported only 24% APAAR generation due to technical mismatches in SATS data
6. Benefits of APAAR ID

6.1. Academic Portability

¢ Ensures hassle-free student transfers across states or boards
o Eliminates dependency on manual certificates

6.2. Transparent Recordkeeping

o Unified profile with academic + co-curricular data
e Reduces risk of document forgery

6.3. Career Facilitation
o Supports higher education applications, skill mapping, and employment documentation
6.4. Digital Governance

o Enables policymakers to assess performance at school, district, and national levels
e Supports outcome-driven education planning

7. Concerns and Limitations

Area Concern

Privacy and Data Security I[nadequate legal safeguards for children’s sensitive data collection
Voluntariness Mixed messaging from states and schools creates confusion about consent
Technical Glitches Errors in Aadhaar linkage, SATS mismatches, and UDISE+ inconsistencies
Legal Framework Absence of a specific legal backing for mass data collection of minors

Example: The Internet Freedom Foundation warned of risks due to open APIs possibly exposing student data without adequate safeguards.

8. Way Ahead

Measure Recommendation
Transparent Communication Clearly state that APAAR ID is voluntary, with opt-out provisions
Strengthen Legal Safeguards Embed protections through Data Protection Laws (DPDP Act, 2023)

Capacity Building Train school officials to handle verification, consent, and grievance redress
Decentralised Monitoring Establish helplines and dashboards for tracking rollout and complaints
Parental Engagement Conduct awareness campaigns to build public trust and acceptance
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9. Conclusion
The APAAR initiative aligns with the vision of a digitally integrated education system, as envisaged under NEP 2020. However, its success depends

on transparent execution,strong data  privacy protections, and inclusive stakeholder  consultation. A balanced
approach between technological innovation and individual rights will determine its long-term viability and public trust.

Chhareda Panchayat Water Conservation Model

o Syllabus Mapping:
GS Paper II - Governance (Local Self-Government, Role of NGOs)
GS Paper III - Environment & Agriculture (Water Conservation, Resource Management)

1. Context:

Rajasthan’s Chhareda Panchayat in Dausa district has emerged as a model for sustainable water conservation. Spearheaded by IIT-Kharagpur
alumna Vipra Goyal, the initiative has led to the creation of over 250 farm ponds, tackling water scarcity and increasing rural incomes.

2. What is the Chhareda Water Conservation Model?

e A community-based rainwater harvesting initiative using farm ponds.
e Implemented through CSR funds and government schemes like MGNREGA.
e No financial burden on farmers; focuses on grassroots ownership and participatory water management.

3. How Farm Ponds Are Tackling Rajasthan’s Water Crisis:

a. Rainwater Harvesting

¢ Ponds store monsoon rainwater, which would otherwise run off.
e Reduces dependence on deep groundwater extraction.

b. Year-Round Irrigation

e Ensures availability of water for both Kharif and Rabi crops.
e Reduces crop failure risks in semi-arid zones.

c. Groundwater Recharge

o Approx. 30 crore litres of groundwater conserved annually.
o Helps restore the water table, which is otherwise depleting rapidly in Rajasthan.

d. Enhanced Agricultural Output

e Enables shift from subsistence farming to cash crops like mustard and vegetables.
o Led to a collective income increase of X5 crore for local farmers.

e. Reduced Water Pollution

e Farmers avoid using fluoride- and arsenic-contaminated groundwater.
e Reduces health risks and soil degradation.

f. Sustainable and Climate-Resilient Farming

e Offers a low-cost, climate-adaptive model in water-stressed regions.
e Aligns with India’s goals under the UN SDG-6 (Clean Water and Sanitation) and SDG-13 (Climate Action).

4. Key Stakeholders:
Stakeholder Role
Vipra Goyal (IIT alumna) Conceptualized and mobilized support
Gram Panchayat Local implementation and community mobilization
Private Sector (CSR) Funded the construction of ponds
Government schemes Technical and financial support (e.g., MGNREGA)
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5. Significance for Policy and Replication:
e Model for other arid states like Gujarat, Maharashtra, and Bundelkhand region of UP/MP.
e Supports Atal Bhujal Yojana and Jal Shakti Abhiyan for water conservation.

o Demonstrates successful convergence of technology, governance, and community effort.
e Could be scaled through Digital Panchayat Platforms and mission-mode implementation under schemes like PM Krishi Sinchayee Yojana.

6. Conclusion:

The Chhareda model shows that local solutions, when combined with innovative leadership, government support, and community ownership,
can transform water-stressed rural economies. It sets a precedent for sustainable, inclusive water management under local self-governance in
India.

Battling India’s Infodemic

b4 Syllabus Mapping:
GS Paper II - Governance, Role of Civil Society, Media and Social Networking
GS Paper III - Cyber Security, Internal Security Challenges

1. Context:

India, with over 95 crore internet users, is grappling with a dangerous surge in misinformation, disinformation, and deepfakes, especially
during elections and national emergencies. The infodemic is threatening democratic processes, public trust, and internal security.

2. Scale of the Infodemic in India:

e 214% rise in misinformation during the COVID-19 pandemic.

o Indiaresponsible for 1 in every 6 fake news items globally.

e 85% of urban users report exposure to online hate speech (UNESCO-Ipsos).

e 70% of fake content shared through verified social media handles (NewsChecker).
o Deepfakes influenced 2024 elections, reinforcing political biases.

3. Reasons Behind the Infodemic:

(i) Unregulated Social Media Platforms

o WhatsApp, Facebook, YouTube, and X remain unregulated pipelines of misinformation.
o Example: Rumors of fake COVID-19 cures on WhatsApp led to public panic.

(ii) AI-Driven Disinformation

o Emergence of deepfakes, voice cloning, and Al-generated propaganda.
o Example: Al-altered speech of Ukrainian President Zelenskyy misled global audiences.

(iii) Political Manipulation

o Fake news weaponized to sway voters and polarize society.
o Example: 2024 Lok Sabha polls saw Al-generated fake speeches and campaign videos.

(iv) Algorithmic Echo Chambers

e Al systems recommend content based on user bias, creating closed feedback loops.
o Example: Misogynistic content like Andrew Tate's videos proliferated unchecked.

(v) Weak Fact-Checking Mechanisms

e Election Commission of India (ECI) lacks the digital infrastructure to counter fake narratives.
e Legal vacuum—existing laws offer fragmented protection.

4. Challenges in Countering the Infodemic:

(i) Lack of Comprehensive Law

e Laws like Bharatiya Nyaya Sanhita (BNS), IT Act, 2000, and DPDP Act, 2023 are inadequate.
e Global comparison: Singapore’s POFMA and Germany’s NetzDG offer stricter frameworks.
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(ii) Delayed Platform Response

e Meta, X, YouTube often delay response to flagged misinformation.
o Example: X’s Community Notes failed to address election-related misinformation.

(iii) Free Speech vs Regulation

o Dilemma: Ensuring free expression while curbing false content.
e Over-regulation may be perceived as censorship.

(iv) Digital Illiteracy

e Users lack media literacy and critical thinking skills to filter credible news.
o Example: Mob lynchings in India triggered by fake WhatsApp forwards.

5. Consequences of an Unchecked Infodemic:

Dimension Impact

Democracy Electoral outcomes influenced by false narratives.
Social Cohesion  Rise in communal violence and polarization.

National Security Cross-border propaganda campaigns threaten stability.
Public Health Fake medical advice hampers pandemic response.

6. Way Forward:

(i) Comprehensive Fake News Law

e Introduce legislation modeled on Singapore’s POFMA.
o Form an independent regulator for fact-checking and oversight.

(ii) Social Media Accountability

o Enforce 24-hour takedown rules for fake content.
o Example: Germany’s NetzDG law fines platforms for inaction.

(iii) AI and Deepfake Regulation

e Mandate labeling or watermarking of Al-generated content.
o Example: EU’s Al Act mandates transparency in Al media.

(iv) Digital Literacy Campaigns

o Nationwide programs to improve media and digital awareness.
o Example: Finland's curriculum-based digital literacy model.

(v) Stronger Election Monitoring

o Upgrade ECI's technological capability to counter real-time election disinformation.

7. Conclusion:
India’s infodemic represents a multi-dimensional governance challenge. Without urgent legal, technological, and educational interventions, the

credibility of elections, national security, and social harmony remain at risk. A balanced approach—that protects freedom of speech while
combating malicious disinformation—is the need of the hour to uphold democratic integrity.

Incentivising Digital Inclusion

o Syllabus Mapping:
GS Paper 2 - Governance: E-Governance, Government Schemes
GS Paper 3 - Economy: Digital Payments, Inclusive Growth, Financial Inclusion

1. Context

On 20 March 2025, the Union Cabinetapproved anincentive scheme for promoting low-value BHIM-UPI Person-to-Merchant (P2M)
transactions, with a financial outlay of X1,500 crore for FY 2024-25. The aim is to enhance digital transaction penetration, particularly
among small merchants and in rural India.
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2. Key Highlights of the Scheme

Feature Details

Coverage UPI Person-to-Merchant (P2M) transactions up to 2,000

Incentive Structure 0.15% per transaction paid to acquiring banks (merchant’s bank)

Distribution Incentives shared among acquiring bank, issuer bank, PSP bank, and app providers
Primary Objective Promote the BHIM-UPI platform, especially in Tier 3 to Tier 6 cities

Target Achieve 320,000 crore total transaction volume in FY 2024-25

Technology Promotion Push UPI 123PAY (for feature phones), UPI Lite, and UPI LiteX

3. Background: BHIM-UPI and MDR Policy
3.1. BHIM-UPI Platform

e Bharat Interface for Money (BHIM): A mobile payment app launched in 2016 by NPCI

o Unified Payments Interface (UPI): Real-time, interoperable, bank-to-bank transaction platform

o Key Features: No dependency on IFSC or account number, 24x7 service, single app for all bank accounts
3.2. Merchant Discount Rate (MDR)

e In 2020, the Government made MDR zero for UPI and RuPay transactions

e MDR s the fee charged to merchants by banks and payment service providers for accepting digital payments
e This zero-MDR policy discouraged banks from onboarding small merchants, creating revenue concerns

4. Significance of the Incentive Scheme

Area of Impact Significance
Digital Financial Inclusion Encourages low-value transactions in rural and semi-urban areas
Merchant Empowerment Small merchants benefit from zero-cost acceptance of digital payments
Strengthens BHIM-UPI Ecosystem Promotes indigenous digital solutions and improves financial transparency
Reinforces UPI Innovations Pushes adoption of offline and feature phone-based UPI models
5. Internationalisation of UPI
Organisation Details
NPCI International Payments Ltd (NIPL) Wholly owned subsidiary of NPCI, formed in 2020
Global Expansion Recently partnered with a Singapore-based firm to enhance UPI acceptance abroad
Focus Deployment of UPI and RuPay in foreign markets like UAE, Singapore, France
6. Challenges and Considerations
Issue Explanation
Cost Burden on Govt Long-term sustainability of zero-MDR incentive funding is a concern

Private PSP Dependency Dominance of private apps (e.g., PhonePe, GPay) over BHIM in usage share
Data Privacy & Security = Expanding UPI in rural areas necessitates robust cybersecurity measures

Digital Literacy Need to enhance awareness and training in underserved areas
7. Way Forward
Recommendation Actionable Strategy
Gradual MDR Rationalisation Allow nominal MDR to make the ecosystem commercially viable
Public Campaigns Promote UPI 123PAY and BHIM through rural outreach programmes

Strengthen App Ecosystem Provide support for indigenous app development and reduce foreign dependency
Cross-border UPI Expansion Use NIPL platforms to enhance India's soft power and fintech exports

8. Conclusion

The BHIM-UPI P2M incentive scheme reflects India’s continued commitment to building an inclusive and cashless economy. By targeting small
merchants and low-income users, the scheme not only deepens digital adoption but also strengthens the domestic fintech ecosystem. Strategic and
sustained efforts will be essential to make digital transactions both scalable and sustainable.
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New Pension Rules Notified

o Syllabus Mapping:
GS Paper 2 - Governance: Government Policies and Interventions
GS Paper 3 - Economy: Financial Sector, Pension Reforms

1. Context

The Pension Fund Regulatory and Development Authority (PFRDA) has notified the Operationalisation of the Unified Pension System (UPS)
under the National Pension System (NPS), 2025. This regulation aims to streamline pension benefits for Central Government employees while
retaining NPS flexibility with enhanced safeguards.

2. What is UPS under NPS?

e UPS (Unified Pension System) is a new pension framework under NPS designed to:
o Provide structured pension benefits for specific categories of Central Government employees.
o Offer investment flexibility with a balance of individual choice and pooled fund management.
e Nodal Ministry: Ministry of Finance
e Regulating Body: PFRDA (Statutory authority under PFRDA Act, 2013)

3. Applicability: Who Can Opt-In?

Eligible Category Remarks

1. Existing NPS Subscribers as of April 1, 2025 Can opt into UPS; decision isfinal and
irreversible

2. New Recruits joining on or after April 1, 2025 Automatically eligible to opt into UPS

3. Retired NPS Subscribers (retired on/before March 31, 2025) or their legally wedded Eligible to opt for UPS benefits retroactively
spouses

© Once opted in, withdrawal from UPS is not permitted.

4. Eligibility Criteria for Pension Benefits under UPS

Condition Pension Start & Nature

Superannuation (Retirement) After 10 years of service; regular pension begins from retirement date
Voluntary Retirement (VRS) After 25 years of service; pension payable from notional retirement age
10-25 Years of Service Entitled to proportionate pension payout, reduced in scale

Resignation, Dismissal, or Removal Not eligible for UPS pension benefits
5. Fund and Investment Management

5.1. Individual Corpus (Tier-I)

e Employees can choose from government-approved pension funds.
e Freedom to select investment pattern (e.g., equity, corporate debt, govt. bonds).

5.2. Pooled Corpus (Tier-II)

e Funds managed by Government-appointed fund managers.
e Subject to annual audits for transparency and fiduciary accountability.

6. Significance of the Regulation

Benefit Area Explanation

Predictable Retirement Benefit Ensures structured pension flow for government employees under NPS
Financial Inclusion Empowers retired subscribers and spouses to access long-term security
Voluntary Opt-in with Safeguards Decision to opt in is voluntary but permanent, preserving system integrity
Fiscal Discipline Balances government’s fiscal burden with defined contribution model
7. Comparison: UPS vs Traditional Pension

Parameter UPS under NPS Old Defined Benefit Pension Scheme

Type Defined Contribution Defined Benefit

Investment Risk Partially borne by subscriber Entirely borne by the Government

Flexibility Multiple investment options under PFRDA No investment choice

Fiscal Burden Limited and predictable Open-ended and unsustainable
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8. Way Forward
Suggested Area Action Needed
Awareness Campaigns Train employees on opt-in implications and benefits structure
Digital Implementation Use single-window NPS portals for faster onboarding and grievance redress
Safeguard Legacy Pensioners Ensure no disruption for existing OPS pensioners (pre-2004)
Periodic Review Annual review of investment returns and pension adequacy

9. Conclusion

The PFRDA UPS Regulations, 2025 mark a milestone in India’s pension reform journey, ensuring retirement security with fiscal prudence. By
merging flexibility with accountability, UPS strengthens NPS as areliable pillar of social security for Central Government employees while
maintaining a sustainable financial system.

INTERNATIONAL RELATIONS

The Customs Act, 1962 and Gold Smuggling Case

b4 Syllabus Mapping:
GS Paper III - Internal Security, Economic Offences, Government Policies

1. Context

e Recent Incident: Kannada actor Ranya Rao was caught smuggling 14.8 kg of gold at Bengaluru’s Kempegowda International Airport.
o Investigating Authority: The case was cracked by the Directorate of Revenue Intelligence (DRI) under provisions of the Customs Act, 1962.

2. What is the Customs Act, 1962?

e Purpose:
Regulates the import and export of goods to and from India.
Aims to curb smuggling, ensure national security, and promote lawful international trade.
e Implementing Body:
Administered by the Central Board of Indirect Taxes and Customs (CBIC) under the Ministry of Finance.

3. Key Provisions of the Act
Customs Duty: Imposed on imported and exported goods based on the Customs Tariff Act, 1975.

Prohibitions & Restrictions: Empowers the central government to ban or restrict specific goods for public health, morality, national security,
etc.

Clearance Procedures: Mandates proper documentation, duty payment, and adherence to customs protocols before goods are cleared.

Warehousing Provisions: Imported goods may be stored in customs-bonded warehouses without immediate duty payment until final use or re-
export.

4. Allowances and Exemptions for International Passengers

Category Gold Allowance Value Cap
Male Passenger 20 grams 50,000
Female Passenger 40 grams %1,00,000

NRI (Non-Resident Indian) Up to 10,000 grams (once in 6 months) Duty applicable beyond limits

e Duty-Free Allowance: Goods worth 50,000 allowed.
e Other Items:
o Laptop: One per adult
o Alcohol: Up to 2 litres
o Tobacco: Up to 100 cigarettes
o Cash Limit:
o Indian currency up to 25,000
o Foreign exchange must be declared if:
= Cash exceeds $5,000, or
» Combined forex > $10,000
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5. Punishment and Penalties
o Imprisonment: Between 3 to 7 years based on the severity of the smuggling.

o Fines: Can go up to three times the value of the smuggled goods.
e Seizure: Goods, currency, and any transport vehicles involved can be confiscated.

6. Contemporary Relevance

o Rising gold smuggling cases due to high import duty and value in the grey market.
e Smuggling has security implications and impacts India’s formal economy.
e Authorities like DRI and CBIC are intensifying enforcement using this Act.

Conclusion (Keywords)
The Customs Act, 1962 plays a vital role in regulating cross-border movement of goods, preventing economic offences, and safeguarding national

interests. High-profile cases like the recent gold smuggling incident highlight the continuing relevance and deterrence role of this legislation
in internal security and economic regulation.

India’s Growing Role as a Unifier in the Indian Ocean Region (IOR)

b 4 Syllabus Mapping:
GS Paper Il - International Relations
GS Paper III - Security, Disaster Management, Environmental Security

1. Introduction

India’s geostrategic position at the heart of the Indian Ocean Region (IOR) and its growing economic, military, and diplomatic clout have enabled it to
play a pivotal role as a regional unifier. Initiatives like the SAGAR (Security and Growth for All in the Region) doctrine and the Indian Ocean
Conference illustrate India’s evolving maritime vision and leadership.

2. Importance of IOR for India
e Maritime Security: The Indian Ocean acts as a strategic frontier, buffering India from external threats and providing strategic depth.
o Economic Lifeline: Over 80% of India’s external trade and 90% of oil imports pass through sea routes in the IOR.
o Energy Security: Critical for maintaining supply chains of hydrocarbons from the Middle East.
e Countering China: The IOR is central to India’s strategy to balance China’s growing footprint through its “String of Pearls” network.

o Environmental & Disaster Resilience: IOR states are prone to cyclones, tsunamis, and rising sea levels — necessitating coordinated regional
response mechanisms.

3. India’s Measures in Strengthening Unity in IOR

a. Maritime Diplomacy

e Conducts 17 multilateral and 20 bilateral naval exercises annually.
o Initiatives like MILAN and INDRA NAVY build trust and interoperability.

b. Infrastructure Development

e Sagarmala Programme enhances port capacity, connectivity, and logistics efficiency.
o Sittwe Port (Myanmar) and Chabahar Port (Iran) promote regional integration.

c. Maritime Domain Awareness (MDA)

e IFC-IOR (Information Fusion Centre) in Gurugram shares real-time maritime data with 21 partner countries.
d. Humanitarian Assistance and Disaster Relief (HADR)

o India plays the role of “first responder” in crises (e.g., Tsunami 2004, Madagascar aid via INS Jalashwa).
e. Blue Economy Initiatives

e Deep Ocean Mission explores polymetallic nodules, marine biodiversity, and ocean resources.
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4. Challenges to India’s Role as a Unifier

Challenge Explanation/Examples

Chinese Strategic Expansion China’s presence in Djibouti, Hambantota (Sri Lanka) and Gwadar (Pakistan) poses a challenge to India’s
influence.

Maritime Security Threats Piracy, maritime terrorism (e.g., 2023 Chem Pluto attack), and illegal fishing affect maritime peace.

Geopolitical Tensions Strained ties with neighbors, e.g., Maldives’ India-Out campaign, dilute India’s regional consensus-building.

Environmental Rising sea levels, coastal erosion, and disasters like Cyclone Remal (2024) impact coastal economies and security.

Vulnerability

Non-Traditional Threats Cyberattacks (e.g., JNP ransomware attack 2017) and drug trafficking undermine maritime governance.

5. Way Ahead: Strengthening India’s Role as a Maritime Unifier

Strengthen Naval Power: Accelerate indigenization of naval platforms, e.g., build on the success of INS Vikrant.

Enhance Strategic Partnerships: Deepen trilateral cooperation like India-France-UAE, India-Australia-Indonesia.

Invest in Maritime Infrastructure: Fast-track projects like Great Nicobar transshipment hub and enhance island connectivity.

Promote Sustainable Blue Economy: Develop marine tourism, renewable ocean energy, and deep-sea mining responsibly.

Disaster Management and Climate Cooperation: Strengthen NDRF, build forward operating bases, and enhance early warning systems.

I

6. Conclusion

India is transitioning from a maritime power to a maritime leader. By combining hard naval capabilities, soft power diplomacy, and regional
partnerships, India can emerge as a “net security provider” and an inclusive unifier in the Indian Ocean Region. A collaborative, rules-based
maritime order aligned with SAGAR can ensure peace, prosperity, and resilience for the region.

India—New Zealand Bilateral Relations

b 4 Syllabus Mapping:
GS Paper II - International Relations
Topics: Bilateral Relations, Diaspora, Regional Groupings, Strategic and Economic Cooperation

1. Context:

e Prime Minister of New Zealand Christopher Luxon visited India (March 16-20, 2025), reaffirming the commitment to deepen cooperation
in trade, defence, education, technology, and climate action.

2. Historical Overview:

o Early Migration: Indian presence in New Zealand dates back to the mid-1800s, with communities settled in Christchurch by 1850.
e Wartime Cooperation: Indian troops fought with ANZAC forces during World War I at Gallipoli in 1915.

o Diplomatic Establishment: India set up a Trade Commission in 1950, upgraded to High Commission.

o Shared Platforms: Members of the Commonwealth, UN, WTO, and East Asia Summit.

o Shared Values: Commitment to parliamentary democracy, peace, multilateralism, and ecological preservation.

3. Significance of India—New Zealand Relations:

a. Economic Engagement
e Indiais New Zealand’s 11th largest trading partner.
o Bilateral trade: Valued at USD 1.8 billion (2020).
o Exports from NZ: Logs, wood pulp, wool, dairy.
o India’s exports: Pharmaceuticals, textiles, machinery.

b. Strategic Convergence

e Indo-Pacific alignment: Commitment to freedom of navigation, UNCLOS, and a rules-based order.
e Engagement under frameworks like IPOI and CDRL

c. Diaspora and Cultural Linkages
e 250,000+ persons of Indian origin in New Zealand.

e Indian festivals and cuisine widely celebrated.
e Bollywood and cricket as cultural bridges.
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d. Tourism and Education

e ~68,000 Indian tourists in 2018.
e Growing student exchanges in STEM, business, and hospitality.

e. Climate and Disaster Cooperation

e NZis part of India-led International Solar Alliance (ISA).
e Member of the Coalition for Disaster Resilient Infrastructure (CDRI).

4. Key Challenges in the Bilateral Relationship:

Challenge Description

Trade Imbalance India's imports (logs, dairy) outweigh exports; lack of diversification.

FTA Delays Progress on Free Trade Agreement (FTA) remains slow despite negotiations under RCEP and FTA frameworks.
Defence Cooperation Limited defence dialogue and military exercises compared to other Quad nations.

Visa and Mobility Issues Student visa restrictions, recognition of Indian qualifications, and irregular migration concerns.
Cultural Diplomacy Gaps Underutilization of soft power tools like language promotion, art exhibitions, and academic exchanges.

5. Recent Initiatives (2025 Visit Outcomes):

e Agreement on boosting high-tech partnerships in Al, digital public infrastructure, and green technologies.
o Enhanced maritime collaboration via Indian Ocean platforms.

e Agreement on joint scholarships and research funding.

o Commitment to expedite FTA talks and upgrade defence exchanges.

6. Way Forward:
Focus Area Actionable Suggestions
Trade & Investment  Diversify trade beyond raw goods to value-added sectors like pharmaceuticals, ICT, and agri-tech.
FTA Finalization Fast-track FTA under India-NZ Joint Trade Committee, ensuring balanced concessions.
Strategic Dialogue Launch a 2+2 defence and foreign ministers dialogue mechanism.
Education Mobility Promote mutual recognition of degrees, vocational exchange programs, and dual-degree initiatives.

Diaspora Engagement Strengthen ties through cultural centres, digital diaspora outreach, and bilateral youth summits.
Climate Partnership  Jointresearch in sustainable agriculture, carbon capture, and clean energy.

7. Conclusion:

India-New Zealand relations are rooted in shared values, strong diaspora links, and mutual strategic interests in the Indo-Pacific. The 2025 visit
by PM Christopher Luxon reflects a renewed momentum in bilateral ties. With focused cooperation in trade, defence, education, and climate, this
partnership can serve as a model of democratic cooperation in the Indo-Pacific region.

Indo-Pacific Oceans Initiative (IPOI)

o Syllabus Mapping:
GS Paper Il - International Relations
Subtopics: Bilateral and Multilateral Groupings, Maritime Security, India’s Foreign Policy

1. Context:

New Zealand Prime Minister Christopher Luxon, during his March 2025 visit to India, expressed interest in joining the Indo-Pacific Oceans Initiative
(IPOI), highlighting growing international engagement with India’s maritime vision.

2. What is IPOI?

e Nature: A non-treaty-based, voluntary initiative launched by India in 2019.

e Launched At: 14th East Asia Summit (EAS) in Bangkok, Thailand.

e Objective: Promote a rules-based, free, open, inclusive, and cooperative Indo-Pacific region.

e Alignment: Directly aligned with India’s maritime doctrine SAGAR (Security and Growth for All in the Region).

3. Pillars of IPOI:

[POI is structured around seven thematic pillars, each led by partner countries:

Pillar Lead Partner Country
Maritime Security Australia
Maritime Ecology France
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Maritime Resources India

Capacity Building and Resource Sharing Indonesia

Disaster Risk Reduction and Management India

Science, Technology, and Academic Cooperation United Kingdom
Trade, Connectivity, and Maritime Transport Japan and Singapore

4. Key Functions of IPOI:

e Maritime Resource Management: Sustainable exploitation and governance of marine resources.

e Maritime Security: Addressing piracy, illegal fishing, and maritime domain awareness.

o Disaster Risk Reduction: Joint efforts for early warning systems, HADR (Humanitarian Assistance and Disaster Relief), and climate
resilience.

e Academic and Technological Cooperation: Collaborative research and ocean-based innovation.

e Trade and Connectivity: Enhancing blue economy, supply chains, and infrastructure connectivity.

o Ecological Protection: Marine biodiversity conservation, pollution control, and plastic waste management.

e Capacity Building: Joint training, knowledge sharing, and institutional strengthening.

5. Significance for India:

e Strategic Autonomy: Provides India with an alternative to security-dominated groupings like QUAD or AUKUS.
e Maritime Leadership: Positions India as a thought leader and agenda-setter in Indo-Pacific cooperation.

e Inclusivity and Balance: Allows ASEAN centrality and wider participation, keeping the initiative broad-based.

e SAGAR Vision Promotion: Helps operationalize India’s SAGAR doctrine in a structured, multinational format.

6. Challenges Ahead:

e Overlapping Frameworks: Coexistence of similar initiatives like QUAD, IORA, ASEAN Outlook on Indo-Pacific (AOIP) may create duplication.
o Funding Constraints: Absence of a treaty-based mechanism limits financing for large-scale projects.

e Geopolitical Rivalries: China’s opposition to “Indo-Pacific” terminology and assertiveness in the South China Sea.

o Implementation Hurdles: Voluntary participation model may slow collective action and project execution.

7. Way Forward:

e Enhanced Coordination with IORA, ASEAN, and QUAD to streamline goals and resource allocation.

e Project-Based Engagements: Focus on tangible outcomes such asjoint maritime missions, research programs, and infrastructure
development.

o Private Sector and Civil Society Involvement: Boosts innovation and sustainable models for blue economy development.

e New Memberships: Encouraging nations like New Zealand, Vietnam, and South Korea to join enhances regional legitimacy.

8. Conclusion:

The Indo-Pacific Oceans Initiative (IPOI) reflects India’s aspiration to play aproactive, leadership rolein ensuring maritime stability,
environmental sustainability, and economic prosperity in the Indo-Pacific. As geopolitical dynamics evolve, IPOI stands as a collaborative,
inclusive platform to secure a resilient and open maritime future for the region.

Raisina Dialogue

o Syllabus Mapping:

GS Paper II - International Relations

V Bilateral, Regional and Global Groupings

V India’s Foreign Policy

V Important International Institutions and Forums

1. Context:

The 10th edition of the Raisina Dialogue is being held from March 17-19, 2025, with a focus on global security, diplomacy, and emerging
geopolitical challenges. The Prime Minister of New Zealand, Christopher Luxon, is the chief guest and keynote speaker.

2. What is the Raisina Dialogue?

e Definition:
India’s flagship multilateral conference on geopolitics and geo-economics, bringing together leaders, thinkers, and policymakers from
across the world.

o Started In:
2016

21



IQRA IAS

An Institute for Civil Services

o Initiated by:
Ministry of External Affairs (MEA) in collaboration with the Observer Research Foundation (ORF).
e Name Origin:
Named after Raisina Hill, the seat of the Indian government in New Delhi, symbolizing India’s central role in shaping global affairs.

3. Objectives of the Dialogue

e Strengthen Global Cooperation:
Promote multilateralism, shared security, and rules-based international order.
o Showcase India’s Role:
Project India as a responsible stakeholder and thought leader in global diplomacy.
e Address Strategic Challenges:
Engage in discourse on pressing issues like climate change, cybersecurity, Indo-Pacific dynamics, and development finance.

4. Key Features of the Dialogue

Feature Details

High-Level Heads of state, ministers, bureaucrats, strategic experts, and business leaders.

Participation

Multi-Track Includes plenary sessions, panel discussions, and bilateral meetings.

Engagement

Thematic Focus Shifts annually to align with global trends and India’s foreign policy priorities.

Strategic Significance Platform for India to align global discourse with national interest, e.g. Indo-Pacific, climate diplomacy, digital
governance.

5. Raisina Dialogue 2025 — Key Highlights

o Edition: 10th

o Dates: 17-19 March 2025

o Theme: “Kalachakra” (Wheel of Time) - Signifying cyclical geopolitical shifts and transformations.
e Chief Guest: Prime Minister of New Zealand, Christopher Luxon

e Major Issues Discussed:

Reimagining multilateralism

Al and disruptive tech governance

Indo-Pacific partnerships

Energy and environmental security

Conflict resolution in the age of multipolarity

O O O O O

6. Significance for India

Diplomatic Leadership: Positions India as a global convenor of ideas and a bridge between Global North and South.

o Soft Power Projection: Enhances India’s image through thought leadership and intellectual diplomacy.

Platform for Strategic Alliances: Facilitates deeper engagement with Quad, EU, ASEAN, and African Union.

Policy Influence: Helps shape discourse on global issues that impact India directly (e.g., South-South cooperation, Indo-Pacific security).

7. Comparison with Other Global Dialogues

Forum Country Focus

Munich Security Conference Germany Global security and defence
Shangri-La Dialogue Singapore Indo-Pacific and Asian defence issues
Raisina Dialogue India Geo-economics, geopolitics, diplomacy

8. Conclusion:

The Raisina Dialogue exemplifies India’s emergence as a thought leader in global affairs. As the world navigates uncertain geopolitical currents,
India’s role as a convenor of inclusive and meaningful dialogue is vital. The Dialogue not only strengthens India’s foreign policy but also reinforces
its soft power, strategic presence, and diplomatic outreach on the global stage.

Yemen Crisis and the Role of Houthi Rebels

» Syllabus Mapping:
GS Paper Il - International Relations

o West Asia geopolitics
e India’s neighborhood and extended neighborhood
e Role of international organizations and global groupings
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1. Context:

e The U.S. military, under orders from former President Donald Trump, carried out airstrikes on Houthi-controlled areas in Yemen, leading
to the death of 31 individuals, including civilians.
o This incident brings focus back to the Yemen conflict, which is central to the power struggle in West Asiainvolving regional and global players.

2. About Yemen
Attribute Description
Location Southwestern Arabian Peninsula, controlling the Bab el-Mandeb Strait, a key maritime chokepoint between the Red
Sea and the Gulf of Aden.
Capital Sana’a (de facto); Aden (temporary capital under government control).
Neighbouring
Countries

e North: Saudi Arabia

o East: Oman | | Water Bodies | Red Sea, Gulf of Aden, Arabian Sea | | Geographical Features |
e Mountains: Haraz, Sarawat, Hadhramaut

o Wadis (seasonal rivers): Wadi Hadhramaut, Wadi Zabid

o Valleys and plains: Tihama coastal plain |

3. About the Houthi Rebels (Ansar Allah)

Attribute Description

Origin Emerged in the 1990s in northern Yemen (Saada province) as a Zaidi Shia revivalist movement opposing the dominance of Sunni
ideology.

Leadership Led by Abdul-Malik al-Houthi

Ideology Anti-Western, anti-Saudi; emphasize Zaidi Shia identity and resist foreign influence.

Expansion

o Took over Sana’a in 2014, prompting Saudi-led military intervention in 2015.
e Receive alleged support from Iran, including military aid and missiles. | | Conflict Status | Engaged in a prolonged civil war against the Saudi-
backed Yemeni government, leading to a humanitarian crisis termed as one of the worst globally. |

4. Strategic Importance of Yemen

o Bab el-Mandeb Strait:
o Connects the Red Sea with the Gulf of Aden and onward to the Indian Ocean.
o One of the busiest global shipping routes, crucial for oil trade.
e Proxy Conflict Zone:
o A theatre for Iran-Saudi rivalry.
o Also involves UAE, U.S., UK, and regional militias.
e Terrorism Hotbed:
o Presence of Al-Qaeda in Arabian Peninsula (AQAP) and ISIS affiliates.

5. Humanitarian Crisis

e UN Reports: Over 21 million people (two-thirds of Yemen'’s population) need humanitarian aid.

o Famine and Malnutrition: Widespread child malnutrition and cholera outbreaks.

o Displacement: Millions internally displaced due to airstrikes and armed clashes.

e Blockades: Naval and air blockades by Saudi-led coalition worsened food and medical supply shortages.

6. International Involvement

Actor Role

United States Conducts counter-terrorism operations, supports Saudi-led coalition (historically), carries out drone strikes.

Saudi Arabia & UAE Lead coalition to reinstate internationally recognized Yemeni government.

Iran Allegedly supports Houthis with arms, intelligence, and training.

UN Brokered fragile ceasefires, facilitates humanitarian aid, and initiated peace talks (e.g., Stockholm Agreement 2018).
7. India and the Yemen Crisis

Dimension Role

Evacuation Operation Operation Raahat (2015): India evacuated over 5,600 people, including 1,947 foreign nationals.

Maritime Security Yemen'’s instability threatens India’s energy trade via the Bab el-Mandeb Strait.

Diplomatic Stance Supports a UN-led political solution and has provided humanitarian aid.
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8. Conclusion

The Yemen conflict exemplifies the complex interplay of regional rivalries, sectarian divides, and strategic interests. The involvement of global
powers, humanitarian concerns, and threats to maritime security make Yemen a focal point in West Asian geopolitics. A sustainable peace
process backed by international cooperation and regional de-escalation is the only way forward.

FTAs and India’s Trade Resilience

o Syllabus Mapping:
GS Paper 2 - International Relations: Bilateral Agreements, Trade Negotiations
GS Paper 3 - Economy: External Sector, Trade Policy, Investment Models

1. Context

According to the State Bank of India (SBI) Report - March 2025, India’s proactive engagement in Free Trade Agreements (FTAs) has contributed
to greater trade resilience, export diversification, and record-breaking FII inflows, despite rising global tariff challenges and protectionist
tendencies.

2. What Are FTAs?

e Free Trade Agreements (FTAs) are bilateral or multilateral treaties where participating countries reduce or eliminate tariffs and non-
tariff barriers on substantial goods and services trade.
e FTAs may also include provisions for:

o Intellectual Property (IPR)
o Investment facilitation
o Dispute resolution
o E-commerce and digital trade
3. Benefits of FTAs
Benefit Explanation
Market Access Reduction in duties improves access to global markets
Boost to SMEs Lower tariffs help small exporters compete internationally
Investment Growth Improves investor confidence through stable trade rules
Digital Trade Opportunities Enhances cross-border e-commerce by standardising digital frameworks
Regional Integration Encourages regional supply chain integration and harmonisation

Behind-the-Border Reforms Helps address issues like standards, licensing, and certifications

4. India’s Evolving FTA Landscape

4.1. FTAs Signed in Last Five Years

India has signed 13 FTAs with countries like:
e UAE - Comprehensive Economic Partnership Agreement (CEPA)
e Australia - Economic Cooperation and Trade Agreement (ECTA)

e Mauritius - Comprehensive Economic Cooperation and Partnership Agreement (CECPA)

4.2. Ongoing Negotiations

Country/Bloc Status
United Kingdom Ongoing negotiations under India-UK FTA framework
Canada Early Progress Trade Agreement (EPTA) under negotiation

European Union (EU) Working towards a comprehensive trade and investment agreement
5. Examples of India's FTAs

FTA Name Significance
India-ASEAN Trade in Goods Agreement Facilitated duty-free trade with 10 Southeast Asian nations
South Asia Free Trade Agreement (SAFTA) Promotes intra-regional trade among SAARC nations

India-Japan CEPA Covers goods, services, investment, and IPR protection
6. Key Highlights from SBI Report 2025

Indicator Key Insight

FII Inflows in FY24 $41 billion - Highest since FY16, signalling strong investor confidence

Export Diversification  India has expanded its export basket with value-added goods and alternate markets
Supply Chain Resilience New algorithms and diversified trade partners strengthened India's global trade links
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Digital Trade Strategy = FTAs being used to explore e-commerce rules and digital partnerships
7. Strategic Significance for India

e Mitigating Protectionism: FTAs help counter global tariff hikes by securing preferential market access.

o Trade and Geopolitical Leverage: FTAs act as tools for economic diplomacy and strategic partnerships.

e Boost to Domestic Manufacturing: Supports goals under Make in India and PLI schemes by expanding export markets.

o Alignment with Global South: FTAs with developing nations (like Africa, Latin America) promote South-South cooperation.

8. Challenges in FTA Implementation

Challenge Description

Trade Deficit Concerns Imbalanced FTAs can lead to imports exceeding exports

Non-Tariff Barriers (NTBs) Even with FTAs, standards and rules of origin restrict benefits
Underutilisation by SMEs  Lack of awareness and compliance burdens hamper SME participation

Slow Negotiation Pace Prolonged talks with UK, EU, and Canada show institutional bottlenecks
9. Way Forward

Strategy Suggestion

FTA Impact Audits Regular reviews to assess trade balance and sectoral impact

SME Enablement Simplify documentation and provide support for SME exporters

Digital Trade Provisions Include cross-border data flow and e-commerce rules in new FTAs

Strengthen Trade Diplomacy Align FTA negotiations with strategic foreign policy goals

Capacity Building Train officials and exporters in FTA compliance and benefits

10. Conclusion
India’s expanding FTA network, as highlighted by the SBI Report 2025, is a critical tool for economic resilience, market diversification, and supply

chain stability. By strategically negotiating FTAs and aligning them with domestic manufacturing and digital trade goals, India can secure
a stronger position in global trade architecture.

A World of Debt: UNCTAD's 2024 Report and the Debt Crisis in Developing
Nations

o Syllabus Mapping:
GS Paper 2 - International Institutions, Global Governance, Role of UN Bodies
GS Paper 3 - Indian Economy: Public Debt, Fiscal Policy, Global Economic Challenges

1. Context

The United Nations Conference on Trade and Development (UNCTAD) released its ‘World of Debt Report 2024’, warning of a deepening global
debt crisis, particularly affecting developing countries. The report calls for urgent reform in global financial governance and more equitable access
to capital.

2. What is Public Debt?

o Public Debt refers to the total liabilities of the government borrowed through external or internal sources to finance developmental and social
expenditures.
e While manageable debt can stimulate economic growth, unsustainable debt can lead to macroeconomic instability.

3. Key Findings of UNCTAD’s 2024 Report

Indicator Finding

Global Public Debt (2023) Reached $97 trillion

Developing Countries’ Debt Growth Rising twice as fast as developed economies

India’s Public Debt (2023) $2.9 trillion USD

Debt Servicing Pressure 54 developing nations spend more on interest than social sectors
Cost of Borrowing Developing nations pay 2 to 12 times higher interest than rich nations

4. Challenges Due to Rising Global Debt

4.1. Debt Overhang

e Persistent high debt discourages investment and consumption, creating a vicious cycle of slow growth and rising liabilities.

25



IQRA IAS

An Institute for Civil Services

4.2. Liquidity Crisis
o Withdrawal of $50 billion by private creditors has worsened the liquidity position of many developing economies.
4.3. Structural Imbalances in Credit Markets

e The global credit architecture is West-dominated, making debt renegotiation complex and costly.
o Institutions such as IMF, World Bank, and Western private creditors dominate decision-making.

5. India in the Global Debt Landscape

o India’s public debt at $2.9 trillion is high, but still relatively stable due to:
o A dominantly domestic creditor base
o Strong GDP growth rate
o Better monetary policy credibility
e However, India must remain cautious of:
o Interest payment burdens
o Pressure from global bond markets
o Impact of US monetary policy and dollar volatility

6. Recommendations from UNCTAD

Recommendation Objective
Debt Restructuring Mechanisms To improve coordination among creditors and reduce systemic delays
Contingency Financing Expand tools like SDRs (Special Drawing Rights) and emergency funding

Inclusive Financial Governance Strengthen the voice of developing nations in institutions like the IMF and World Bank
7. Broader Implications
o SDG Impact: Rising debt restricts spending on health, education, and climate action, affecting Sustainable Development Goals (SDGs).
e Global South at Risk: Worsening debt traps may widen global inequality and geopolitical vulnerabilities.

o India’s Role: As a leader of the Global South, India can advocate for reformed multilateralism and equitable financial rules through forums
like G20, BRICS, and UNESCAP.

8. Conclusion
The UNCTAD ‘World of Debt Report 2024’ serves as a wake-up call for the global community. While debt can be a tool for development, its

mismanagement risks pushing developing countries into deeper poverty and dependence. A coordinated effort to ensure fair credit access, debt
restructuring, and inclusive governance is vital for equitable global recovery and resilience.

India’s Remittance Landscape

b 4 Syllabus Mapping:
GS Paper 2 - International Relations: Indian Diaspora
GS Paper 3 - Indian Economy: External Sector, Inward Remittances, Migration Economics

1. Context
The Reserve Bank of India (RBI) released the Sixth Round of the Survey on Remittances (2023-24) highlighting India’s continued global

dominance in receiving remittances and a notable shift in migration and remittance trends. The data provides critical insights for economic policy
and diaspora engagement.

2. What are Remittances?

¢ Remittances refer to the cross-border transfers of money or goods by migrants to their families in the country of origin.
e These are often vital sources of foreign exchange, household income, and poverty reduction, especially in developing economies like India.

3. Key Highlights of the 2023-24 RBI Report

3.1.India’s Global Standing

Indicator Value (2023-24)
Total Remittance Inflows $118.7 billion
India’s Rank #1 globally (World Bank, since 2008)

Remittances as % of GDP ~3%, consistent since 2000
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Growth Since 2010-11 Doubled from $55.6 billion to $118.7 billion

3.2. Shifting Source Geography

Source Country Group Trend
Advanced Economies Share increased significantly, overtaking Gulf nations
United States & UK Now contribute ~40% of total inflows, nearly doubled

Gulf Economies (e.g., UAE) Declining share due to reduced low-skilled migration
@ Insight: This reflects a migration shift towards skilled workers and professionals heading to developed countries.
3.3. State-Wise Distribution of Remittances

Rank Recipient State

1 Maharashtra
2 Kerala
3 Tamil Nadu

@ Previously dominant states like Kerala are seeing relatively lower share due to outmigration to Gulf slowing down.
3.4. Cost of Remittance
o India’s remittance cost is now lower than global average, mainly due to:
o Rise in digital platforms

o Reduced transaction charges
o Strong fintech ecosystem

4. Trends in India’s International Migration

Indicator Status

Stock of Indian Migrants (2024) 18.5 million, up from 6.6 million in 1990

Type of Migration Shift from low-skilled to high-skilled migration

Preferred Destinations USA, UK, Canada, Australia, and Gulf countries
5. Significance of Remittances for India

Area of Impact Contribution

Foreign Exchange Reserve Boosts India’s balance of payments and external stability
Household Income Support Enables families to spend more on education, health, and consumption

Rural Economy Support Inflow into rural and semi-urban regions improves livelihoods
Crisis Cushion Provided resilience during COVID-19 and global financial slowdowns
6. Policy Implications & Way Forward
Policy Area Recommendation
Migration Policy Facilitate skilled migration pathways and recognition of Indian talent abroad
Financial Inclusion Promote cheaper digital remittance corridors through NPCI tie-ups globally
Diaspora Engagement Enhance integration of diaspora in India’s growth narrative through investment windows (e.g., bonds, funds)
Data & Monitoring Regular migration and remittance tracking for dynamic policy interventions

7. Conclusion

India’s remittance ecosystem remains a cornerstone of its external sector, with evolving trends reflecting shifting global migration patterns. From
Gulf-led low-skilled migration to advanced economy-linked high-skilled remittances, India must adapt its policies to harness diaspora capital,
secure remittance flows, and support inclusive economic growth.
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INTERNAL SECURITY & DEFENCE

AFSPA: Balancing Security and Civil Liberties

o Syllabus Mapping:
GS Paper 2 - Governance, Role of Civil Services in Internal Security, Federalism
GS Paper 3 - Internal Security, Challenges to Internal Security through Communication Networks, Role of Security Forces

1. Context

The Union Home Ministry is reviewing the applicability of the Armed Forces (Special Powers) Act (AFSPA) in Manipur, Nagaland, Arunachal
Pradesh, and Assam, following recent ethnic conflicts and law-and-order disturbances in these regions. The review could result in the partial or
complete withdrawal or continuation of AFSPA based on security assessments.

2. What is AFSPA?

e Full Form: Armed Forces (Special Powers) Act, 1958
e Nature: A special law granting extraordinary powers to armed forces in disturbed areas
o Applicability: Areas facing internal disturbances, insurgency, or external threats

3. Purpose and Objectives of AFSPA

o To enable the armed forces to assist civil administration in controlling law and order
o To facilitate swift and decisive action in areas of insurgency, terrorism, or border threats
o Torestore peace in regions where regular law enforcement mechanisms are inadequate

4. Procedure for Declaring an Area under AFSPA

Authority Involved Action Taken
Governor of the State Recommends or notifies a region as 'disturbed’ in the Official Gazette
Central Government Can directly declare an area as disturbed under Section 3 of AFSPA

Review Period Every six months, the disturbed area status must be re-evaluated
5. Powers Granted Under AFSPA
Power Provision Details
Use of Force Armed forces can open fire after due warning to maintain public order
Arrest Without Warrant Can arrest anyone on suspicion without a warrant
Search Operations Can enter and search homes or premises without a warrant for weapons or suspects
Legal Immunity No legal action can be initiated without prior sanction from the Central Government

6. States Currently Under AFSPA (As of February 2025)

e Manipur

e Nagaland

e Arunachal Pradesh (partial)

e Assam (partial)

e Jammu & Kashmir (under AFSPA 1990, a separate version for J&K)

7. Process of Withdrawal of AFSPA

Conditions for Withdrawal:
o Improved security conditions
o Stabilized law-and-order situation
o Positive recommendations from state and central intelligence agencies

Steps Involved:

e Review by Union Home Ministry and the State Government
o Issuance of an official gazette notification declaring the removal of AFSPA from the concerned area
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8. Debate and Criticism

8.1. Supporters Argue:

o AFSPA is essential for counter-insurgency and national integrity
e Provides legal protection to armed forces operating in hostile environments

8.2. Critics Argue:
e AFSPA leads to human rights violations and militarization of civilian areas

e Lack of accountability and legal redress for victims of misuse
e Demand for greater transparency and time-bound application

9. Conclusion

AFSPA remains a controversial yet critical tool in India’s internal security framework. The ongoing review signifies a move toward region-specific
application based on evolving ground realities. The challenge lies in balancing national security imperatives with the rights of citizens in conflict-
prone areas. A measured, transparent, and participatory approachto AFSPA enforcement and withdrawal can uphold
both security and democratic accountability.

Defence Acquisition Council

o Syllabus Mapping:
GS Paper 2 - Government Policies & Institutions (Defence Reforms, MoD Initiatives)
GS Paper 3 - Internal Security (Defence Technology, Modernisation of Armed Forces)

1. Context

The Defence Acquisition Council (DAC) has approved defence procurement proposals worth 354,000 crore, aimed at bolstering the operational
capability of the Indian Army, Navy, and Air Force. Key procurements include T-90 tank engines, Varunastra torpedoes, and Airborne Early
Warning and Control Systems (AEW&().

2. What is the Defence Acquisition Council (DAC)?

2.1. Definition: The DAC is the highest decision-making body under the Ministry of Defence (MoD) for capital acquisitionsrelated to India’s armed
forces.

2.2. Established In: 2001, following the recommendations of the Group of Ministers (GoM) on National Security Reforms after the Kargil War
(1999).

2.3. Chairperson: Defence Minister of India

o Current Chair: Shri Rajnath Singh

3. Key Functions of DAC
Function Details
Acceptance of Necessity (AoN) Grants initial approval for capital acquisition projects
Acquisition Categorization Categorizes procurement into Buy (Indian), Buy & Make, Make etc.
Strategic Planning Approves the 15-Year Long-Term Integrated Perspective Plan (LTPP)
Monitoring Tracks progress and implementation of major procurement proposals
Policy Advisory Role Guides the Defence Procurement Procedure (DPP) and defence reforms

4. Major Approvals in 2024-25 Procurement Round (354,000 Crore)

System/Equipment Details

1350 HP Engines for T-90 Tanks (Army) - Upgrade from existing 1000 HP engines
- Enhances mobility, especially in high-altitude warfare
- Boosts India’s armoured corps strength

Varunastra Heavyweight Torpedoes - Indigenous torpedo designed by DRDO
(Navy) - Speed: 40+ knots; Range: 40 km
- Warhead: 250 kg high-explosive

- Targets quiet submarines in deep/shallow waters
- Features acoustic homing and GPS/NavIC guidance
- First inducted in 2016
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Airborne Early Warning & Control -Force-multiplier for airspace surveillance
System (IAF) - Detects hostile aircraft, drones, and missiles
- Provides composite battlefield picture
- Enables real-time command-and-control

- Integrates multiple sensors and guides interceptors

5. Significance of Recent DAC Decisions

5.1.Indigenisation and Aatmanirbhar Bharat

e Promotes Make in India by prioritising domestically developed systems
e Reduces dependency on foreign military imports

5.2. Combat Preparedness

o Strengthens deterrence and response capabilities across land, sea, and air domains
e Ensures armed forces remain prepared for emerging security threats

5.3. Technological Modernisation

e Supports net-centric warfare through AEW&C systems
e Enables deployment of next-generation battlefield equipment

6. Conclusion

The DAC continues to play a crucial role in defence modernisation and strengthening national security. The recent approval of 354,000 crore in
procurement aligns with India’s goal of becoming a self-reliant defence power. Timely implementation, indigenous capacity building, and strategic
foresight will ensure these acquisitions translate into real-time operational readiness.

Exercise Sea Dragon 2025

o Syllabus Mapping:
GS Paper 2 - International Relations (India and its Neighbourhood, International Groupings)
GS Paper 3 - Internal Security, Role of Armed Forces, Maritime Security

1. Context

India has successfully concluded its participation in Exercise Sea Dragon 2025 (SD25), a two-week multinational anti-submarine warfare
(ASW) exercise hosted by the United States Navy. This engagement reflects India's growing role in enhancing maritime domain awareness and
securing a free and open Indo-Pacific.

2. About Exercise Sea Dragon
2.1. Nature of the Exercise

e Type: Annual multinational ASW exercise

e Focus: Enhancing interoperability, coordination, and tactical capabilities among participating nations
o Host: United States Navy’s 7th Fleet

e Venue: Andersen Air Force Base, Guam, Western Pacific

2.2. Primary Objectives
e Strengthen anti-submarine warfare capabilities
e Improve joint maritime coordination

e Reinforce the Indo-Pacific security architecture
e Uphold the vision of a free, open, and rules-based Indo-Pacific

3. Key Features of Sea Dragon 2025

Feature Details

Live ASW Exercises Real-time submarine tracking involving US Navy submarines

Training Drills Use of MK-30 'SLED' target systems for mobile ASW training
Competitive Evaluation Phase Nations evaluated on graded ASW performance and tactics

Aircraft Deployment Use of advanced Maritime Patrol and Reconnaissance Aircraft (MPRA)
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4. Participating Nations and Platforms

Country Aircraft Deployed

India P-8I Neptune (Indian Navy; in participation since 2021)
United States P-8A Poseidon (Patrol Squadrons VP-16 & VP-47)
Australia RAAF P-8A Poseidon

Japan JMSDF Kawasaki P-1

South Korea ROKN P-3 Orion
5. Significance for India

5.1. Strategic Gains

e Enhances ASW expertise critical in monitoring increasing submarine activity in the Indian Ocean Region (IOR)
e Supports India’s Act East Policy and Indo-Pacific strategic alignment
o Builds interoperability with key allies, including QUAD members

5.2. Operational Relevance

e Strengthens Indian Navy’s maritime reconnaissance and surveillance capabilities
e Boosts India’s experience in multi-platform operations and joint maritime strategy

6. Conclusion

Participation in Exercise Sea Dragon 2025 demonstrates India’s growing commitment to regional maritime security, especially amid rising
challenges from underwater threats and assertive maritime posturing in the Indo-Pacific. As India expands its naval capabilities, such exercises will
remain vital for building a credible, cooperative, and combat-ready maritime force.

Sonic Weapons

b 4 Syllabus Mapping:
GS Paper III - Internal Security, Science and Technology, Effects of Technology on Individuals and Society

1. Context

o Allegation: Serbia’s government has been accused of deploying illegal sonic weapons against protesters in Belgrade.
e The incident has sparked human rights concerns about the use of non-lethal but harmful technologies in crowd control.

2. What are Sonic Weapons?

o Definition: Devices that emit high-intensity sound waves to disperse, disorient, or disable individuals or crowds.
e (Can emit both:

o Audible frequencies (generally above 120 decibels)

o Inaudible frequencies (e.g., infrasound)

3. How Do Sonic Weapons Work?

o Transducers: Devices use hundreds of electronic transducers to convert electrical energy into focused sound beams.
o Directional Sound Beam: Highly focused, allowing target-specific use without disturbing all surroundings.
e Control Mechanisms:

o Frequency, volume, and direction can be adjusted by operators.

o Aimed to minimize collateral harm, though this remains controversial.

4. Types of Sonic Weapons

Type Description
Long-Range Acoustic Device Emits sounds up to 160 dB over 8.9 km range; used in military and law enforcement.
(LRAD)

Mosquito Device Emits high-frequency sound only audible to people under 30 years of age; used to deter teenagers from
loitering.
Infrasonic Weapons Emit very low-frequency waves (below human hearing range); still experimental, but cause discomfort

and disorientation.

5. Applications of Sonic Weapons

e Crowd Control: Widely used during protests and civil unrest.
e Military Communication: To transmit alerts or instructions across long distances.
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o Infrastructure Protection: Devices like Mosquito are used to prevent loitering near sensitive sites (e.g., schools, embassies).

6. Health Impacts and Ethical Concerns

Effect Description

Hearing Damage Sound levels above 120 dB may cause permanent hearing loss.

Tinnitus Ringing in the ears for hours or even days after exposure.

Physical Symptoms  Include headaches, nausea, vertigo, sweating, and confusion.

Severe Injury May lead to vomiting, internal disorientation, and ear bleeding in extreme cases.

Indiscriminate Harm Affects not just targets (e.g., protesters) but also bystanders and officials.

7. Legal and Ethical Challenges

o Human Rights Concerns: Use without public knowledge or consent raises questions of violation of civil liberties.
o Lack of Regulation: Most countries do not have clear laws or guidelines regulating sonic weapon use.
e Dual Use Technology: Originally developed for military or communication, now used for crowd suppression.

Conclusion (Keywords)

Sonic weapons represent a modern non-lethal technology with potential use in crowd control and national security, but their health effects, lack
of accountability, and indiscriminate nature demand urgent regulatory attention and ethical scrutiny.

Seabed Warfare

» Syllabus Mapping:

GS Paper 3 - Internal Security: Security Challenges and Their Management

GS Paper 3 - Science & Technology: Developments in Defense Technology

GS Paper 2 - International Relations: Indo-Pacific Strategy and Maritime Security

1. Context

As undersea infrastructure becomes vital for global digital connectivity and energy security, the concept of seabed warfare is gaining prominence.
With rising geopolitical tensions and technological capabilities, the seabed is now a contested strategic domain, much like air, land, and cyberspace.

2. What is Seabed Warfare?

o Definition: Military operations conducted on, from, or targeting the ocean floor, aimed at surveillance, sabotage, and control of critical
undersea assets.
o Targets:
o Submarine fiber-optic cables
o Oil and gas pipelines
o Seabed-based surveillance and defense systems
e Tools Used:
o Unmanned Underwater Vehicles (UUVs)
o Remotely Operated Vehicles (ROVs)
o Submersibles and underwater drones

3. Why is Seabed Warfare Rising?

1. Critical Undersea Infrastructure

Type Importance
Communication Cables Over 95% of global internet traffic flows through undersea cables
Pipelines Transport natural gas and oil across continents and seas

Energy Infrastructure Includes offshore rigs, wind turbines, and power cables
2. Technological Advancement

o Deep-sea robotics and Al have expanded capabilities for:
o Cable interception
o Covert surveillance
o Cyber interference
e Advanced sonar and seabed mapping enable precision navigation and stealth operations.
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3. Ocean Economy Potential

e OECD Estimates: Ocean economy could reach $3 trillion by 2030.
e Key sectors include:
o Offshore energy
o Mineral exploration
High-speed communications

4. Strategic Importance for India and the Indo-Pacific

Factor Relevance

Indo-Pacific Connectivity Region houses dense network of submarine cables and energy routes
Chinese Presence Beijing's aggressive undersea activities raise security concerns
Undersea Surveillance Essential for detecting submarine movements and hybrid threats

Blue Economy & Security India’s ocean economy vision requires seabed infrastructure safety
5. Global Developments and Incidents

Event/Action Significance

Nord Stream 1 & 2 Pipeline Explosions (2022) Suspected sabotage raised fears of state-sponsored seabed attacks
Baltic Sea Cable Disruptions (2023, 2024) Damaging undersea telecom cables disrupted communications
France’s Seabed Warfare Doctrine (2022) First formal doctrine by a Western navy on seabed defense

U.S., UK, China, Russia Developing seabed-capable naval assets and UUVs

6. Need for India to Build Seabed Warfare Capabilities

Justification Explanation

National Security Protection of undersea infrastructure linking mainland to islands
Strategic Deterrence Prevent sabotage of India’s digital and energy networks
Technological Sovereignty Reduces reliance on foreign surveillance systems

Blue Economy Goals Ensures secure development of offshore wind and gas sectors

7. Policy Recommendations and Way Forward

Area Action Steps

Dedicated Naval Capability Develop a Seabed Operations Command under the Indian Navy

R&D in UUVs and Sonar Tech  Promote public-private innovation in underwater autonomous systems
Cable and Pipeline Protection Map and harden key infrastructure through legal and physical safeguards
International Cooperation Engage through QUAD, IORA, and UNCLOS for joint seabed security

8. Conclusion

Seabed warfare is no longer speculative—it is a real and evolving threat to global security, digital economy, and maritime sovereignty. For India,
securing the ocean floor is now as vital as securing the ocean surface. As the Indo-Pacific becomes the strategic epicenter, India must invest in next-
generation seabed defense technologies to maintain security and strategic autonomy.

ECONOMY

Coal Production in India

o Syllabus Mapping:
GS Paper 1 - Distribution of Key Natural Resources
GS Paper 3 - Energy, Infrastructure, Growth and Development, Mineral Resources

1. Context

India has crossed a significant benchmark by producing over 1 billion tonnes of coal in the fiscal year 2024-25. This historic achievement, hailed by
the Prime Minister, reflects India’s progress toward energy security, economic self-reliance, and reduced import dependency.

2. Historical Background of Coal Mining in India

e 1774: Commercial coal mining began at the Raniganj Coalfields along the Damodar River (West Bengal).

e 1972: Coking coal mines were nationalised under the Coking Coal Mines (Emergency Provisions) Act.

e 1973: Non-coking coal mines were nationalised under the Coal Mines (Nationalisation) Act.

e Post-2015 Reforms: Introduction of private sector participation and auction-based allocation for captive mining.
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3. Classification of Indian Coal Resources

3.1. Based on Geological Age
(a) Gondwana Coal

e Age: 250-300 million years old (Permian Period)
e Location: Found mostly in peninsular India
o States: Jharkhand, Odisha, Chhattisgarh, West Bengal, Madhya Pradesh, Maharashtra
e Characteristics:
o High carbon content and calorific value
o Moisture and volatile matter present
o Mostly bituminous and sub-bituminous
Usage: Power generation, steel industry, cement plants

(b) Tertiary Coal

e Age: 15-60 million years old (Tertiary Period)
e Location: Northeastern India and parts of Jammu & Kashmir
e States: Assam, Meghalaya, Nagaland, Arunachal Pradesh, J&K, Rajasthan
e Characteristics:
o High moisture content, lower carbon concentration
o Mostly lignite or peat, lower calorific value
Usage: Power generation, domestic heating

3.2. Based on Carbon Content and Calorific Value

Type of Coal Carbon Content Location Features

Anthracite 80-95% Jammu & Kashmir Hardest, highest energy content
Bituminous 60-80% Jharkhand, Odisha, West Bengal, Chhattisgarh Most widely used for thermal power
Sub-bituminous 55-65% Various parts of India Less carbon, more volatile than bituminous
Lignite 40-55% Tamil Nadu, Rajasthan, Assam Lowest grade, used in thermal power

4. Top Coal Producers: India’s Global Position
4.1. Global Rankings in Coal Production (2024-25)

1. China - Contributes nearly 50% of global coal production
2. India - Surpassed 1 billion tonnes, ranking 2nd globally
3. United States - Major producer and exporter, ranks 3rd

5. Major Coal Producers in India

5.1. Public Sector Enterprises

e Coal India Limited (CIL):
o Produced 773.81 million tonnes in FY 2023-24
o World’s largest coal-producing company
o Singareni Collieries Company Limited (SCCL):
o Based in Telangana, key supplier to southern India
o Output of 70.02 million tonnes in FY 2023-24

5.2. Private and Captive Producers
e Following coal sector reforms, private players are contributing increasingly to:
o Power generation

o Cement and steel production
o Commercial coal mining under auction

6. Top Coal Producing States in India

Rank State Features
1 Jharkhand Largest reserves; major coking coal producer
2 Odisha Rich in thermal coal; high production from Talcher coalfields
3 Chhattisgarh Home to Asia’s largest open-cast mines like Gevra and Kusmunda
4 West Bengal Historic fields like Raniganj; early center of coal mining
- Madhya
Pradesh,

34



IQRA IAS

An Institute for Civil Services

Maharashtra,
Telangana,
Assam,
Rajasthanalso
contribute
significantly

7. Notable Coal Mines in India

e Gevra Mine (Chhattisgarh) - Operated by SECL, ranked 2nd largest in the world
e Kusmunda Mine (Chhattisgarh) - Also under SECL, ranked 4th globally
o Both mines featured in WorldAtlas.com’s list of Top 10 Coal Mines (2024)

8. Significance of the Milestone

o Energy Security: Reduces dependence on coal imports, especially for thermal power plants.

e Economic Boost: Contributes to employment, infrastructure, and allied industries.

o Self-Reliance (Atmanirbhar Bharat): Enhances India’s domestic capacity and export potential.
e Strategic Autonomy: Key for uninterrupted power supply and industrial productivity.

9. Conclusion

India’s coal production crossing 1 billion tonnes is a strategic and economic milestone. While it reflects growing energy independence, the focus
must also remain on clean coal technologies, environmental sustainability, and just transitiontoward renewable energy. Balanced use of coal, along
with policy reforms, investment in safety, and environmental safeguards, will ensure India leverages its coal wealth responsibly.

India's Looming Power Crunch

o Syllabus Mapping:
GS Paper 3 - Infrastructure (Energy), Power Sector, Economic Development, Resource Management

1. Context

The National Load Despatch Centre (NLDC) has issued a warning about power shortages anticipated in May and June 2025, with projected unmet
electricity demand ranging between 15-20 GW, especially during non-solar (evening) hours. This projection raises concerns about energy
security, grid reliability, and power sector preparedness.

2. Forecast by the NLDC: Summer 2025 Outlook

2.1. Critical Months

e May 2025: I[dentified as the highest risk month
e June and July 2025: Also flagged for potential supply-demand imbalances

2.2. Key Projections

e Unserved Demand:
o 15-20 GW expected shortfall, especially during evening peak hours
e Loss of Load Probability (LOLP):
o For May 2025:
= Best-case scenario: 19%
= Median scenario: 31%
o Indicates significant reliability threats
e Peak Demand:
o Projected to hit 270 GW, up from 250 GW in 2024

3. Current Status of India’s Power Sector

Factor Current Status

Baseload Capacity Stagnant; no major coal-based capacity additions in recent years
Renewable Energy 200 GW installed, but storage capacity only 4.86 GW

Intermittency Issues Solar meets daytime demand, leaving evening deficits

Thermal Plant Stress Projects delayed due to fire, theft, and raw material shortages

Policy Oversight 2017-22 National Electricity Plan deprioritized thermal power development
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4. Need for Demand-Side Reforms

4.1. Load Management

o Load Shifting Strategies:

o Encourage industrial and large users to consume during off-peak hours
e Demand Response Programs:

o Offer financial incentives for demand reduction during peak hours

o Example: Singapore’s national demand response model

4.2. Consumer-Level Interventions

e Smart Metering:
o Nationwide rollout to monitor and optimize real-time consumption
e Public Awareness Campaigns:
o Promote peak-hour conservation
o Example: Delhi’s “Save Power” campaign
e Dynamic Pricing Mechanisms:
o Time-of-day tariffs to shift usage from high-demand to low-demand periods

5. Way Ahead: Structural and Operational Measures

Measure Purpose

Accelerate Energy Storage Commission Battery Energy Storage Systems (BESS) and Pumped Storage Projects (PSPs)
Revive Private Investment  Provide incentives to boost private thermal generation

Thermal Plant Maintenance Schedule outages in low-demand months (Nov-Jan) to ensure summer readiness

Grid Infrastructure Upgrade Strengthen interstate transmission networks for reliable power supply

Integrated Energy Planning Align renewables, baseload, and storage for year-round energy security

6. Conclusion

The NLDC'’s alert highlights the urgent need for a balanced power strategy. While India has made remarkable progress in expanding renewables,
the lack of baseload capacity and storage infrastructure threatens grid stability during peak demand periods. A combination of demand-side
reforms, policy recalibration, and infrastructure investmentis crucial to achieving reliable and sustainable power delivery for a growing
economy.

RBI Wins Digital Transformation Award 2025

b g Syllabus Mapping:
GS Paper III - Indian Economy

e Mobilization of resources

e Growth and development

e Science and Technology in economic planning
GS Paper II - Governance

e E-Governance applications

e Role of regulatory institutions

1. Context:

e The Reserve Bank of India (RBI) has been awarded the Digital Transformation Award 2025, conferred by Central Banking, London,
recognizing its pioneering initiatives in digital governance and technological innovation.

2. About the Digital Transformation Award

Feature Description

Organized Central Banking, London (a global authority on monetary policy and financial governance).

By

Purpose To honor central banks and regulatory authorities that achieve excellence in digital reforms, technological governance,
and financial innovation.

Eligibility Open to global central banks and regulators demonstrating impactful digital transformation.

2025 Reserve Bank of India (RBI) for ‘Saarathi’ and ‘Pravaah’ initiatives.

Winner
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3. RBI’s Award-Winning Digital Initiatives
A. Saarathi Initiative

Parameter Details

Type Internal workflow digitization platform.

Objective Enhance file and record management, workflow automation, inter-departmental collaboration, and data security within RBI.
Key Features Paperless operations, dashboard-based task tracking, secure document handling, digitized note-sheets.

Impact Unified backend across departments, streamlined internal governance, and increased efficiency in policy implementation.

B. Pravaah Initiative

Parameter Details

Type External-facing digital regulatory application portal.

Objective Allow entities to submit over 70 types of regulatory applications online to the RBI.

Key Transparent process tracking, real-time alerts, cybersecurity protocols, paperless documentation.

Features

Integration  Linked with Saarathi for internal processing, ensuring end-to-end digital governance.

Impact Reduced turnaround time, increased transparency and accountability, seamless user experience for banks, NBFCs, and financial
stakeholders.

4. Significance of the Award for India

o Recognition of India’s Regulatory Digital Leadership: Reflects RBI’s global leadership in digitizing regulatory and administrative processes.
o Boost to Ease of Doing Business: Reduces compliance burden for financial entities.

« Digital Governance Model: Acts as a replicable framework for other institutions and ministries to adopt similar digital tools.

e Security and Transparency: Enhances data privacy, tracking, and auditability in regulatory functions.

5. Related Government & RBI Digital Initiatives

Initiative Objective
Digital India Empower citizens with digital infrastructure and services.
e-Kuber RBI’s core banking solution for government transactions.

Retail Digital Rupee (CBDC) RBI’s pilot for India’s Central Bank Digital Currency.
DigiLocker and JAM Trinity Digital identity and financial inclusion tools supporting RBI’s outreach.

6. Conclusion

The Digital Transformation Award 2025 acknowledges RBI's commitment to innovation, efficiency, and transparency in financial
governance. Saarathi and Pravaah stand as models of institutional digital transformation, reinforcing India’s position as a digitally empowered
economy. This achievement sets the tone for further reforms in public service delivery, fintech regulation, and data governance.

Expanding PLI to Labour-Intensive Sectors

o Syllabus Mapping:
GS Paper 3 - Indian Economy: Industrial Growth, Employment
GS Paper 2 - Government Policies and Interventions

1. Context

The Parliamentary Standing Committee on Commerce has recommended extending the Production Linked Incentive (PLI) Scheme to labour-
intensive sectors such as chemicals, leather, apparel, and handicrafts, citing its success in boosting manufacturing, exports, and import
substitution since 2020.

2. About the PLI Scheme
Feature Details
Launch Year 2020
Total Outlay %1.97 lakh crore (approx.)

Nodal Ministry Department for Promotion of Industry and Internal Trade (DPIIT)
Aligned Initiative Make in India - Transforming India into a global manufacturing hub
Incentive Range  4%-6% on incremental sales to eligible companies

Eligibility Indian-registered domestic and foreign companies
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3. Sectors Currently Covered under PLI

Category Examples

Electronics & IT Mobile manufacturing, IT hardware, electronic components

Green Energy Advanced Chemistry Cell (ACC) batteries, solar modules

Automobile & Components Electric vehicles and auto parts

White Goods Air conditioners, LED lights

Pharmaceuticals APIs, drug intermediates

Telecom Achieved 60% import substitution by 2024 (as per government data)

4. Why Expand PLI to Labour-Intensive Sectors?

1. Job Creation Potential

Sector Employment Potential
Apparel Highest employment per investment; major women employment driver
Leather Traditional labour-intensive industry with export potential

Handicrafts Supports rural artisans and micro-enterprises
Chemicals High potential for value addition and diversification

2. Balanced Economic Growth
e These sectors can:
o Disperse industrial activity beyond metros and Tier-1 cities
o Promote inclusive development by integrating informal workforce
o Boost MSME growth, particularly in rural and semi-urban regions
3. Export Competitiveness
o Labour-intensive sectors are critical contributors to merchandise exports

o Example: Apparel and textiles account for over 11% of India’s total exports
e Yet, India lags behind Bangladesh and Vietnam in global market share

5. Achievements of the PLI Scheme So Far

Key Outcome Statistics (As of 2024)

Investment Attracted Over 395,000 crore

Job Creation More than 5 lakh direct jobs

Export Boost Significant increase in mobile, pharma, and electronics exports

Import Substitution  Telecom products - achieved 60% substitution
Technology Adoption Industries investing in R&D and automation

6. Challenges in Labour-Intensive Sectors

Challenge Implication
Fragmented Industry Structure Predominance of unorganised MSMEs limits PLI participation
Lack of Formalisation Hinders access to credit, subsidies, and technological upgrades
Export Barriers Quality concerns and global competition from low-cost nations
Limited R&D Minimal innovation in traditional sectors

7. Recommendations by Parliamentary Committee
Recommendation Suggested Action

Broaden Sectoral Coverage Include leather, textiles, chemicals, handicrafts under PLI
Ease of Entry for MSMEs Design PLI thresholds suited to smaller units

Skilling Integration Link PLI support with SKill India programs

Cluster-Based Support Promote common infrastructure through Mega Clusters and SEZs
8. Way Forward

Area Policy Suggestions

MSME-Friendly PLI Norms Introduce tiered incentives for smaller manufacturers

Digital and Logistics Support Improve e-commerce access and logistics infrastructure
Green Compliance Support  Help sectors adopt sustainable practices to meet global norms
Performance-Based Scaling = Reward consistent performance with enhanced benefits

9. Conclusion

Expanding the PLI scheme to labour-intensive sectors offers a golden opportunity to balance growth with employment. As India aspires to become
a $5 trillion economy, such targeted incentives can enhance global competitiveness, reduce regional disparities, and empower millions of workers
across informal sectors.
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AGRUCULTURE

ICAR Report: Climate Change and Its Implications on Indian Agriculture

b 4 Syllabus Mapping:

GS Paper 3 - Environment (Climate Change, Soil Degradation)

GS Paper 3 - Agriculture (Soil Health, Agricultural Productivity, Food Security)

GS Paper 2 - Government Policies & Issues Affecting Vulnerable Sections (Rural Economy, Farmer Livelihoods)

1. Context

The Indian Council of Agricultural Research (ICAR) submitted a report highlighting the climatic vulnerabilitiesfaced by Indian agriculture. The
Union Minister for Rural Development informed the Lok Sabha aboutrising rainfall patterns, soil erosion, and increased salinity that will
significantly impact crop productivity, soil health, and farmer livelihoods.

2. Key Climate Change Projections by ICAR

Indicator Projection Timeline Expected Change
Kharif Rainfall By 2050 Increase by 9-10.1%, leading to higher surface runoff
By 2080 Increase between 5.5-18.9%
Rabi Rainfall By 2050 Increase between 12-17%
By 2080 Increase between 13-26%
Soil Erosion By 2050 Up to 10 tonnes/hectare/year of soil loss from croplands
Salinity Expansion By 2030 From 7 million ha to 11 million ha, reducing arable land

3. Major Concerns Highlighted

3.1. Accelerated Soil Erosion: Increased monsoonal rainfall leads to higher surface runoff, washing away topsoil, and reducing soil fertility.

3.2. Rising Soil Salinity: Expansion of salinity-affected areas will render large tracts unsuitable for cultivation, particularly in coastal and irrigated
Zones.

3.3.Increased Crop Vulnerability: Erratic rainfall, soil degradation, and moisture imbalance will disruptsowing and harvesting cycles,
impacting crop yields.

3.4. Threat to Rural Livelihoods: Soil degradation and crop failure risks will directly reduce farmers’ incomes, worsening agrarian
distress and rural unemployment.

4. ICAR’s Recommendations

Strategy Action Plan

Soil Conservation Techniques Promote contour bunding, cover cropping, agroforestry, and terracing to minimize erosion
Salt-Tolerant Varieties Invest in R&D and seed distribution of crops resilient to saline conditions

Water Management Systems Scale up micro-irrigation, rainwater harvesting, and groundwater recharge
Climate-Resilient Agriculture (CRA) Use climate modelling, early warning systems, and weather-based advisory services
Capacity Building for Farmers Training in adaptive farming practices, soil health management, and diversified cropping

5. Significance of the Report

e Acts as a scientific input for policymaking under National Mission for Sustainable Agriculture (NMSA) and PM Krishi Sinchai Yojana

o Reinforces the need for integrating climate adaptation into soil and water management policies

e Aids in updating District Agriculture Contingency Plans (DACP) under the National Innovation on Climate Resilient Agriculture
(NICRA) program

6. Conclusion

The ICAR report serves as atimely warning that climate-induced changes in rainfall will aggravate soil erosion, salinity, and agricultural
distress in India. To safeguard food security and farmer livelihoods, the country must invest in climate-resilient infrastructure, research,
and grassroots-level adaptation strategies. The balance between ecological sustainability and agricultural productivity must now become
a policy priority.

39



IQRA IAS

An Institute for Civil Services

Rashtriya Gokul Mission

o Syllabus Mapping:
GS Paper 3 - Agriculture: Animal Husbandry, Government Schemes, Food Security
GS Paper 2 - Welfare Schemes for Vulnerable Sections, Governance in Agriculture Sector

1. Context

The Union Cabinet has approved a revised outlay of X3,400 crore for the Rashtriya Gokul Mission (RGM), with an additional allocation of ¥1,000
crore for the period 2021-22 to 2025-26. The move aims to accelerate indigenous cattle development and enhance milk productivity through
modern breeding technologies.

2. What is the Rashtriya Gokul Mission?

o Aflagship initiative for the development and conservation of indigenous bovine breeds in India.
e Aims to improve milk yield, genetic quality, and sustainability in dairy production.

Feature Details

Launch Year December 2014

Implementing Ministry Ministry of Fisheries, Animal Husbandry, and Dairying

Funding Pattern 100% central grant-in-aid, with specific subsidies for key components

3. Objectives of the Mission

o Enhance productivity of indigenous breeds using scientific methods.

e Preserve and conserve high-yielding and climate-resilient indigenous cattle and buffalo breeds.
o Expand Artificial Insemination (AI) services for wider farmer access.

e Promote the use of sex-sorted semen and IVF technologies for breed improvement.

o Strengthen breed multiplication farms and genetic infrastructure.

4. Key Components and Subsidy Structure

Component Subsidy/Support Provided

IVF Pregnancy %5,000 subsidy per pregnancy

Sex-Sorted Semen 50% subsidy to reduce unwanted male calves

Breed Multiplication Farms 50% subsidy up to X2 crore for setting up farms

Doorstep Al Delivery Financial and logistical support for doorstep insemination services

5. Key Features of the Mission

5.1. Breed Conservation and Promotion

e Supports Gokul Grams (integrated indigenous cattle development centres)
o Identifies and registers elite animals under the National Bovine Genomic Center

5.2. Technological Interventions

e Use of genomic selection, embryo transfer, and Al
e Improved access to high-genetic-merit bulls and semen stations

5.3. Farmer-Oriented Services

o Establishes mobile Al vans, milk recording systems, and fertility management services
e Promotes indigenous dairy entrepreneurship at the grassroots

6. Expected Benefits

Area of Impact Outcome

Milk Productivity Increase in milk yield and per-animal productivity

Climate Resilience Indigenous breeds adapted to local agro-climatic conditions

Farmer Income Enhanced returns through improved animal productivity and breeding
Biodiversity Protection of indigenous cattle gene pool

7. Significance in Contemporary Context

e Supports Atmanirbhar Bharat in the dairy sector
e Aligns with White Revolution 2.0 goals
e Complements schemes like National Digital Livestock Mission (NDLM) and e-Gopala App
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e Contributes to nutritional security and rural employment, especially for marginal farmers and women

8. Conclusion

The Rashtriya Gokul Mission is a strategic intervention to enhance indigenous cattle productivity while preserving their genetic purity. The
revised funding reflects the government's commitment to sustainable animal husbandry, livelihood enhancement, and agricultural
diversification. For long-term success, the focus must remain on farmer outreach, technological adoption, and institutional convergence.

ETHICS AND SOCIETY

Al Therapy

o Syllabus Mapping:
GS Paper III - Science and Technology (Al applications)
GS Paper IV - Ethics, Integrity, and Aptitude (Emotional Intelligence, Human Values)

1. What is Al Therapy?

o Definition:
Al therapy involves the use of Artificial Intelligence platforms, such as ChatGPT, to provide emotional support, life coaching, and assist
in problem-solving through text-based interaction.
e Functionality:
o Works as a conversational agent or virtual companion.
o Uses Natural Language Processing (NLP) to simulate empathetic, therapeutic conversations.

2. Benefits and Positive Impacts

e 24/7 Availability:
Al tools are instantly accessible, eliminating the need for appointments or time constraints.
o Cost-Effective:
Offers free or affordable alternatives to expensive therapy, useful in low-resource settings.
e Non-Judgmental Environment:
Users feel safe and anonymous, promoting self-disclosure and emotional processing.
o Pattern Recognition:
Can help track mood patterns, offer behavioral suggestions, and recommend well-being practices.
o Bridging Gaps:
Acts as a supplementary tool where access to mental health professionals is limited, especially in rural or underserved areas.

3. Risks and Ethical Concerns

Issue Explanation

Over-Reliance Users may develop dependency on Al responses, avoiding real-life coping strategies or professional intervention.

Lack of Empathy Al cannot replicate the emotional resonance, anecdotal understanding, or nuanced interpretation thata human
therapist offers.

Cognitive Distortion Al lacks the ability to challenge negative thought patterns (e.g., catastrophizing, black-and-white thinking), which

Reinforcement is crucial in Cognitive Behavioral Therapy (CBT).

Prompt Bias Users can manipulate prompts to receive confirmation bias, reinforcing harmful beliefs.

Privacy and Data Security User data might be stored or used for training models, raising ethical concerns about confidentiality.

4. Broader Ethical and Societal Dimensions

e Autonomy vs. Guidance:
Al may provide a false sense of control or overstep personal autonomy with rigid advice.
o Digital Divide:
Access to Al therapy requires digital literacy and internet access, excluding vulnerable sections.
e Cultural Sensitivity:
Al may lack understanding of cultural, regional, or spiritual contexts, limiting its applicability in diverse societies like India.
e Mental Health Legislation:
Al therapy is not yet regulated under acts like MHCA, 2017, leaving a legal vacuum in liability and accountability.
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5. Way Forward

e Hybrid Approach:
Use Al as a complementary tool, not a replacement, under supervised models (e.g., therapist-guided Al platforms).
e Policy and Regulation:
Frame guidelines ensuring data privacy, ethical Al deployment, and content moderation.
e Awareness and Digital Literacy:
Educate users about the limitations of Al tools in sensitive mental health scenarios.
o India-Specific Solutions:
Encourage development of vernacular, culturally aware Al wellness platforms.

6. Conclusion

Al therapy holds immense potential as a scalable, accessible, and low-cost mental health tool. However, its effectiveness is limited by the lack of
human touch, empathy, and clinical judgment. [t must be seen as a supplementary solution, not a substitute for professional mental health care.
Ensuring ethical use, regulated deployment, and human-AI collaboration is key to its responsible future.

India in the World Happiness Report 2025

o Syllabus Mapping:
GS Paper 2 - Governance (Welfare Schemes, Human Development Indicators)
GS Paper 1 - Society (Social Empowerment, Global Reports)

1. Context

The World Happiness Report 2025 has been released, ranking India at 118th position out of 147 countries, with Finland securing the top rank
for the eighth consecutive year. The report evaluates citizen well-being through multiple social and economic indicators.

2. What is the World Happiness Report?

o Type: Annual global assessment of life satisfaction and subjective well-being
e Purpose: To measure how people perceive their quality of life, beyond economic growth
e Year of Origin: First published in 2012

Publishing Institutions

Wellbeing Research Centre, University of Oxford

Gallup World Poll

UN Sustainable Development Solutions Network (SDSN)
Independent Editorial Board

3. Ranking Criteria: 6 Key Indicators

Indicator Explanation
GDP per capita Reflects economic output and affluence
Healthy life expectancy  Average years lived in good health
Social support Access to emotional and material help in times of need
Freedom Perceived ability to make life choices
Generosity Extent of voluntary giving and altruism
Perception of corruption Trust in public institutions and governance
4. Aims of the Report

o Promote policy emphasis on well-being, social trust, and mental health
o Shift global discourse beyond GDP-centric development
e Support governments in building inclusive and happy societies

5. Key Highlights: World Happiness Report 2025

5.1. Top 3 Countries
1. Finland - 1st (8th year in a row)

2. Denmark - 2nd
3. Iceland - 3rd
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5.2. New Entrants in Top 10

e CostaRica - 6th
e Mexico - 10th

5.3. Drop in Rankings
e United States - 24th
e United Kingdom - 23rd
o Reason: Rising loneliness, youth mental health issues, and economic anxieties
5.4. Bottom 3 Countries
e 147. Afghanistan

e 146. Sierra Leone
e 145. Lebanon

6. India’s Performance in 2025

Indicator Status

Global Rank 118 out of 147

Happiness Score 4.389 (Improved from 4.054 in previous period)

Comparison with Neighbours Pakistan - 109, Nepal - 92, Bangladesh - Not in top 100

Strengths Strong social support systems via family and community networks

Weaknesses Lowest score in perceived freedom, reflecting limited satisfaction with personal choice autonomy

7. Analysis and Implications for India
7.1. Positive Aspects

o Community bonds and extended family support continue to strengthen social resilience
e Gradual improvement in overall happiness score over recent years

7.2. Concerns

e Perceived lack of personal freedom despite democratic institutions

e Need to enhance mental well-being, public trust, and individual autonomy

o Urban stress, unemployment, and gender inequality may contribute to lower scores
7.3. Way Forward

o Integrate happiness and well-being metrics into governance (as Bhutan does with GNH)

o Strengthen mental health services and social equity frameworks
e Promote freedom of choice, trust in institutions, and citizen participation

8. Conclusion
The World Happiness Report 2025 reveals that India, despite economic growth, still lags behind in ensuring subjective well-being and life

satisfaction. The challenge ahead lies in combining economic development with emotional and social well-being, ensuring that growth becomes
inclusive, empowering, and meaningful for every citizen.

Kerala’s Senior Citizens Commission

o Syllabus Mapping:
GS Paper 2 - Governance (Welfare of Vulnerable Sections, Government Policies, Statutory Bodies)
GS Paper 1 - Society (Demographic Trends, Social Empowerment)

1. Context

Kerala has become the first state in India to establish a Senior Citizens Commission by passing the Kerala State Senior Citizens Commission Bill,
2025. This statutory initiative reflects the state’s commitment to the welfare, protection, and active engagement of the elderly population.

2. What is the Senior Citizens Commission?

e A statutory body constituted under the Kerala State Senior Citizens Commission Act, 2025
e Functions as both a rights-protection mechanism and a policy advisory body for senior citizens
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o Will operate under the jurisdiction of the Kerala State Government

3. Aims and Objectives

o Ensure rehabilitation, dignity, and empowerment of elderly citizens
o Facilitate active participation of senior citizens in the social, economic, and civic life of Kerala
o Safeguard elders from abuse, exploitation, neglect, and isolation

4. Key Features and Functions of the Commission

Function Area Description
Policy Advisory Role = Recommend state-level policies and programmes for senior citizens’ welfare
Grievance Redressal Investigate cases related to neglect, abuse, and violations of rights

Skill Utilization Promote the productive engagement of elderly in sectors like education, culture, mentoring
Legal Aid Support Facilitate legal assistance in cases of property disputes, harassment, or abandonment
Awareness Campaigns Conduct public campaigns to spread awareness of elderly rights and family responsibilities
Report Submission Periodically submit recommendations and status reports to the state government

S. Significance of Kerala’s Initiative

5.1. Demographic Relevance
o Kerala has one of India’s highest ageing populations, with nearly 13% of the population above 60 years (as per Census and NSS data)
5.2. Social Justice and Rights

o Institutionalizes the right to age with dignity
o Bridges the gap between policy formulation and ground-level implementation

5.3. Model for Other States

e Sets a precedent for replicating dedicated commissions in other Indian states
o Aligns with national frameworks like the Maintenance and Welfare of Parents and Senior Citizens Act, 2007

6. Way Forward
o Ensure adequate funding and institutional independence of the commission
o Foster collaboration with NGOs, resident welfare associations, and geriatric care institutions

e Integrate commission recommendations into state budgetary planning and social welfare schemes
e Introduce district-level cells and helplines for easy access and quicker redressal

7. Conclusion
The creation of the Kerala State Senior Citizens Commission is a landmark step in India’s evolving welfare governance. As India transitions into

an ageing society, such initiatives will be crucial in ensuring dignified ageing, social integration, and rights-based protection for the elderly. Kerala’s
model offers a scalable and participatory approach to elder care that can guide national policymaking.

Hmar and Zomi Tribes

o Syllabus Mapping:

GS Paper I - Indian Society (Tribal communities and diversity)

GS Paper II - Governance and Issues arising out of Federal Structure

Essay Paper - Topics on unity in diversity, ethnic identities, conflict resolution

1. Context:

e Recent clashes in Churachandpur district of Manipur prompted efforts by Hmar and Zomi tribal leaders to collaborate for restoring peace
and communal harmony.

2. About Hmar Tribe:

o Ethnic Group: Belong to the Chin-Kuki-Mizo tribal cluster.
o Constitutional Status: Recognized as a Scheduled Tribe (ST) under the Sixth Schedule.
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Distribution: Primarily in Manipur, Mizoram, Assam (Dima Hasao/North Cachar Hills), Meghalaya, Tripura, and parts of Chittagong Hill Tracts
(Bangladesh).

Unique Cultural Features:
e Origin Myth: Trace ancestry to Sinlung, believed to be in present-day China or Myanmar.
o Language: Speak Hmar dialect, under the Kuki-Chin-Mizo language family.
o Festivals: Sikpui Ruoi: Celebrated post-harvest with folk dances, music, and feasting.
e Livelihood: Depend on jhum (slash-and-burn) agriculture.
e Housing: Traditionally built wooden houses on hilltops.
e Society:
o Divided into exogamous clans; monogamy strictly followed.
o Deep respect for customary village councils.

3. About Zomi Tribe:

o Ethnic Group: Part of the Zo people, which also includes Mizos, Kukis, and Chins.
o Self-Identity: "Zomi" means Zo people; resent colonial nomenclature like “Chin.”

Distribution: Inhabit Manipur, Mizoram, Nagaland, Assam, and parts of Myanmar (Chin State) and Bangladesh (Chittagong Hills).
Unique Cultural Features:

o Language: Speak Kuki-Chin dialects, related to Tibeto-Burman family.

o Festivals: Chapchar Kut: Celebrated after jhum clearing; includes traditional warrior dances, feasting.

o Physical Traits: Short stature, Mongoloid features, straight black hair, brown eyes.
e Culture: Known for rich oral traditions, colorful attires, and strong community values.

4. Key Issues and Relevance:

Ethnic Conflict and Identity Assertion:

o Inter-tribal clashes often stem from land rights, autonomy demands, and identity politics.
e The Zomi Council and Hmar leaders agreeing to collaborate indicates grassroots peacebuilding.

Administrative Overlaps: Presence across state and international borders makes their governance complex — involving AFSPA, Hill Area
Committees, and customary laws.

Challenges:

o Insurgency, displacement, lack of education and healthcare access.
e Often underrepresented in formal governance structures.

5. Constitutional and Legal Safeguards:

Provision Description
Sixth Schedule Provides for autonomous district councils in tribal areas of the Northeast.
Article 371C Special provisions for Manipur’s hill areas, including Hill Area Committee in the state assembly.

Forest Rights Act, 2006 Recognizes customary rights over forest land.
6. Conclusion:

The Hmar and Zomi tribes reflect the diversity, resilience, and complexity of tribal identities in Northeast India. Their recent move
toward cooperation for peace in Manipur is an example of community-led conflict resolution.
Going forward, inclusive development, dialogue, and recognition of ethnic identities are essential to ensure social cohesion and peacebuilding in
the region.
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GEOGRAPHY AND DISASTER

India—Suriname Ties

o Syllabus Mapping:
GS Paper 2 - India and its Bilateral Relations, International Institutions
GS Paper 1 - World Geography (Location, Physical Features)

1. Context

As part of its development cooperation, India has sent agricultural machinery worth $1 million to Suriname to promote its passion fruit industry.
This gesture reflects India’s commitment to South-South cooperation and deepening ties with Latin American and Caribbean (LAC) nations.

2. Suriname: Location and Borders

o Continent: South America
e Region: Northern Atlantic coast

Neighbouring Countries:
e North: Atlantic Ocean
o East: French Guiana

¢ South: Brazil
e West: Guyana

3. Capital City

e Paramaribo - Located along the Suriname River, it serves as the administrative, cultural, and economic centre of the country.

4. Geographical Features of Suriname

4.1. Mountains
RIBBEAN SEA

e Juliana Top: VENEZUELY 2-GUYANA
o Highest peak at 1,230 metres /. PARAMARIGO
o Located within the Wilhelmina Mountains in central Suriname COLONRE SURINAME  GUANA

(FRANCE)
ECUADOR

4.2. Major Rivers
PERU BRAZIL
e Courantyne River - Forms the western boundary with Guyana
e Maroni River - Forms the eastern boundary with French Guiana BOLIVIA
« Suriname River - Flows through the capital ocEAN

o Coppename River - Central Suriname, merges with other river systems
e All major rivers flow north into the Atlantic Ocean

4’-3- Terrain ZoneS © Encyclopaedia Britannica, Inc.

Zone Features

New Coastal Plain Low-lying swampland and polders used for agriculture and habitation
Zanderij Formation Rolling hills, savanna, and dense tropical rainforest

Southern Highlands Includes Sipaliwini Savanna and forest-covered highlands

5. India—Suriname Development Partnership

e Recent Initiative: $1 million worth of agricultural equipment provided by India to aid Suriname’s passion fruit sector.
e Objective: Enhance agro-industrial capacity, employment, and food exports in Suriname.

o Framework: Part of India’s engagement under IBSA, CELAC, and India-CARICOM forums.

o Diplomatic Significance: Reinforces India's image as a trusted development partner in the Global South.
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6. Conclusion
Suriname, though small in size, holds strategic importance in India’s outreach to Latin America and the Caribbean. By extending developmental

assistance, India not only strengthens bilateral relations but also promotes inclusive growth, economic diplomacy, and cultural goodwill in the
region.

Namibia: Geography and Political Milestone in Gender Representation

o Syllabus Mapping:
GS Paper 1 - World Geography: Africa (Location and Physical Features)
GS Paper 2 - International Relations: India-Africa Relations, Gender Equality in Politics

1. Context

Netumbo Nandi-Ndaitwah has taken office as the first female president of Namibia, making Namibia only the second African nation (after Liberia)
to elect a woman president through direct elections. This development marks a significant step toward gender equality in African politics.

2. Namibia: Geographical Location and Boundaries

o Continent: Africa
¢ Region: Southwestern coast of the African continent
e Access to Ocean: Bordered by the Atlantic Ocean on the west

Neighbouring Countries:

e North: Angola

e Northeast: Zambia ATLANTIC ANGOLA
OCEAN ZAMBIA
o East: Botswana
e South: South Africa MOZAMBIQUE
NAMIBIA ZIMBABWE
3. Capital City WINDHOEKg,  gorswana
ESWATINI_
e Windhoek - Located in the central part of the country, it is R
Namibia’s political, economic, and cultural hub. o 2
AFRICA A
4. Physical Features of Namibia OCEAN

4.1. Major Rivers

© Encyclopzedia Britannica, Inc.

e Permanent Rivers Include:

Kunene River

Okavango River

Zambezi River

Mashi River

Orange River (forms part of the border with South Africa)

O O O O O

4.2. Mountain Ranges

e Brandberg Mountain:
o Highest point in Namibia at 2,573 metres
o Located in the Damaraland region in the northwest

4.3. Topographic Zones

Zone Characteristics

Namib Desert Arid coastal strip, home to some of the world’s oldest dunes
Central Plateau Most populous zone, includes the capital Windhoek
Kalahari Region Located in the east; sandy terrain extending into Botswana

5. Agriculture in Namibia

e Cultivation Region: Northern fertile zones, aided by river systems and better rainfall
e Major Crops:

o Millets

o Maize
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o Sorghum
o Vegetables

6. Significance of Political Milestone

6.1. Gender Inclusion in Governance

e Namibia joins Liberia in making history through directly elected women presidents.
e A milestone in African women's political leadership and institutional inclusivity.

6.2. Symbolic Importance for Global South

e Encourages democratic progress and female representation in post-colonial African nations.
e Can inspire similar transitions in other developing nations with gender gaps in leadership.

7. Conclusion

Namibia’s election of its first woman president is not only a landmark moment for the country but also for gender empowerment across Africa.
Coupled with its diverse geographical features, strategic location, and resource potential, Namibia is gaining attention in both geopolitical and
environmental discourses. Strengthening ties with countries like India in areas such as mineral trade, renewable energy, and education can offer
mutual gains.

Environmental Degradation of the Betwa River

o Syllabus Mapping:
GS Paper I - Geography (Rivers and Drainage Systems)
GS Paper III - Environment & Ecology (Degradation and Conservation of Natural Resources)

1. Introduction

e Context: The Betwa River, a significant tributary of the Yamuna, is drying up due to illegal sand mining, deforestation, and groundwater
over-extraction.
o This situation reflects a larger ecological crisis affecting India's peninsular rivers.

N 2. Geographic Profile of the Betwa River
_©

© (A) Administered by Pakistan;
claimed by India
AFGHANISTAN ® Administered by India
> (@) (© Administered by China;
IRAN claimed by India
(D) Administered by India;
claimed by China

e Origin:
Begins at Jhiri village, Raisen district, Madhya Pradesh
Elevation: 470 metres
Part of the Vindhya Range
Course:
NEEAL Flows through Madhya Pradesh and Uttar Pradesh
e o o Major districts: Bhopal, Vidisha, Orchha (MP)
}‘&M_ r & Ef\%f Rl PANGLEDES and Hamirpur (UP)
. I— o Length: Approx. 590 km
S A e Confluence:
o Joins the Yamuna River near Hamirpur, Uttar Pradesh

ARABIAN Bay of N o Itis aright-bank tributary of the Yamuna
SEA b 4 Bengal Y

PAKISTAN

® O O O

BHUTAN ®

O

o -+ | 3. Tributaries

Major Tributary Details
Halali River Longest tributary (32 km)
-/ | Dhasan River Significant contribution to basin
Y “. | Total Tributaries 14 total (11 in MP, 3 shared with UP)
|\ SRILANKA %

INDIAN OCEAN | ) o | 4. Causes of Environmental Degradation
MALDIVES 0 200 : 400 mi
© Encyclopzdia Britannica, Inc. ; 0 200 400 km

a) Illegal Sand Mining

o Unregulated extraction of sand disrupts the riverbed structure, damages aquatic ecosystems, and causes channel instability.
e Leads to reduced water retention and unnatural sedimentation patterns.

b) Deforestation in Catchment Areas

e Large-scale cutting of forests has:
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o Lowered groundwater recharge
o Increased soil erosion
o Reduced base flow during dry seasons

c) Over-Extraction via Borewells

e Unregulated groundwater borings:
o Depletes aquifers connected to the river
o Causes surface flow blockage
o Leads to perennial streams becoming seasonal

d) Encroachments and Construction

e Concrete barriers near the river's origin:
o Block natural springs and groundwater seepage
o Disrupt the hydrological cycle
o Reduce river rejuvenation capacity

5. Significance of the Betwa River

e Agriculture: Supports irrigation in Bundelkhand region.

e Cultural Heritage: Important to Orchha, a heritage town.

o Interlinking Projects: Involved in the Ken-Betwa River Linking Project—India’s first interlinking of rivers (ILR) project.
o Ecological Role: Supports wetland systems, wildlife, and biodiversity.

6. Contemporary Relevance

o Climate Change Angle: Reduced flow linked to changing monsoon patterns.
o Water Security: Affects drinking water and irrigation in drought-prone Bundelkhand.
o Policy Relevance: Highlights failure of local governance, riverfront management, and compliance to environmental laws.

7. Conclusion (Keywords)

The Betwa River crisisreflects the unsustainable exploitation of natural resources. Reviving the river needs policy-level
interventions, community participation, and strict enforcement of environmental regulations to ensure ecological sustainability and water
security in the region.

Waular Lake

o Syllabus Mapping:
GS Paper I - Geography (Physical Geography - Lakes and Wetlands)
GS Paper III - Environment and Ecology (Wetland Conservation, Biodiversity, Ramsar Sites)

1. Context:

CHINA

© (& Administered by Pakistan;
India

ARSHANISTAN . Wler™ o e « Wular Lake, India’s largest freshwater lake, is undergoing shrinking and siltation,
o © sty leading to increased flood vulnerability in the Kashmir Valley.
PAKISTAN BHUTAN e Concerns raised over encroachment, deforestation, and climate change-induced
NEPAL ‘ impacts.

BANGLADESH

2. Geographical Location and Formation:

INDIA
MYANMAR

e Located in: Bandipore district,Jammu & Kashmir, about 50 km northwest of

E ser Srinagar.
o Altitude: 1,580 metres above sea level.
o Formed by: Tectonic activity; believed to be a remnant of the ancient Satisar Lake.
e River System: Fed and drained by the Jhelum River, playing a crucial hydrological
role in the Kashmir valley.
SRI LANKA
e o w o 3. Key Features of Wular Lake:
Feature Description
Size Covers approximately 200 sq. km, making it the largest freshwater lake in India and second largest in Asia.
Altitude and Surroundings Lies at the foothills of Haramuk Mountain.
Zaina Lank Artificial island in the lake, built by Zain-ul-Abidin, a 15th-century ruler of Kashmir.
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Biodiversity Habitat for birds like the Himalayan monal, short-toed eagle, black-eared kite, and other migratory birds.
Fish Production Contributes nearly 60% of the total fish production in Jammu & Kashmir.
Flood Mitigation Role Acts as a natural flood basin, absorbing excess water from Jhelum and preventing downstream flooding.

International Recognition Designated a Ramsar Wetland of International Importance in 1990.
4. Ecological and Economic Importance:

a. Hydrological Buffer: Absorbs seasonal floodwaters, preventing flood disasters in low-lying areas of the Kashmir Valley.
b. Livelihood Provider: Supports fisheries, plant harvesting, and ecotourism for thousands of local inhabitants.
c. Biodiversity Hotspot: A key stopover for migratory birds and home to several wetland species, playing a vital role in ecological balance.

5. Environmental Threats to Wular Lake:

Threat Impact

Siltation from Catchment Area Reduces water holding capacity and degrades aquatic habitat.

Illegal Encroachments Human settlements and agriculture along the shoreline shrink the lake area.
Deforestation In nearby hills leads to excessive sedimentation.

Unregulated Tourism and Pollution Solid waste and sewage inflows impact water quality.

Shrinking Size The lake’s area has drastically reduced from its historical spread of over 273 sq. km.

6. Conservation Initiatives and Way Forward:

a. Wular Lake Conservation and Management Plan (WUCMP)

e Launched under National Lake Conservation Plan (NLCP).
e Focus on dredging, afforestation, and community participation.

b. Role of Wetlands Authority and Ramsar Convention

o Strengthen enforcement of Ramsar principles.
e Promote sustainable wetland-dependent livelihoods.

c. Community Involvement
e Encourage eco-tourism, education programs, and local monitoring.
d. Scientific Restoration Measures

o Catchment area treatment, controlled dredging, and restoration of inflow channels.
o Collaborate with remote sensing agencies for mapping and long-term monitoring.

7. Conclusion:

Wular Lake is acritical ecological assetfor the Kashmir Valley, providing flood control, livelihood, and biodiversity support. Its current
degradation demands urgent, multi-stakeholder intervention involving scientific, community-driven, and policy-backed conservation efforts.
Protecting Wular Lake is essential for ensuring sustainable water security and environmental stability in the Himalayan region.

Ana Sagar Lake

o Syllabus Mapping:

GS Paper I - Indian Geography (Water bodies, regional geography)
GS Paper III - Environmental Conservation, Wetland Protection Laws
GS Paper I - Indian Culture (Medieval Indian History, Architecture)

1. Context:

e The Supreme Courthas ordered the Rajasthan governmentto demolish the illegalSeven Wonders Parknear Ana Sagar
Lake in Ajmer within six months.
e The court cited violations of environmental and wetland laws, emphasizing the need to protect fragile ecological zones.

2. About Ana Sagar Lake:

Location:

o Situated in Ajmer district, Rajasthan.
e One of the largest artificial lakes in the state.
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Origin & Construction:

e Built by: King Arnoraja (Ana), grandfather of Prithviraj Chauhan.
e Time period: Between 1135-1150 AD.
e Constructed as a man-made reservoir by damming the Luni River and its tributaries to conserve rainwater.

3. Historical and Cultural Significance:

e Mughal Patronage:
o Emperor Jahangir built the Daulat Bagh garden next to the lake.
o Shah Jahan constructed five marble pavilions (Baradaris) along the lakefront, showcasing Mughal architecture.
e Cultural Site: The lake and its surroundings are a popular tourist and heritage site in Ajmer, contributing to local identity.

4. Environmental Importance:

Hydrological Role:

e Covers approx. 13 km?.
e Acts as a major source for groundwater recharge in an arid region.
o Helps regulate the local microclimate and serves as a natural flood buffer.

Biodiversity:

e Home to aquatic flora and fauna.
o Attracts migratory birds, adding to its ecological richness.

5. Legal and Environmental Concerns:

Supreme Court’s Ruling:

e Ordered the demolition of Seven Wonders Park, constructed without environmental clearance.
o Violation of wetland protection rules and encroachment on ecologically sensitive areas.

Wetland Status:

o Not declared a Ramsar Site, despite meeting criteria under the Wetlands (Conservation and Management) Rules, 2017.
o Facesissues such as:

o Encroachment

o Pollution from urban waste

o Tourism pressure

6. Significance for UPSC:

Dimension Relevance

Environment Wetland degradation, water conservation, SC intervention
Culture Medieval architecture, Mughal patronage

Governance Judicial activism in environmental matters

Geography Role of artificial lakes in arid ecosystems

7. Way Forward:

e Strict Enforcement: Implement SC directives and remove illegal structures around the lake.

o Wetland Notification: Propose Ramsar status to ensure protection under international norms.
e Pollution Control: Install sewage treatment and regulate tourism activities.

o Community Participation: Involve local stakeholders in lake conservation efforts.

o Sustainable Development: Ensure urban planning respects ecological sensitivity.

Conclusion:

Ana Sagar Lake is not only a heritage water body with historical importance but also an ecologically critical wetland. The SC verdict underscores
the need to balance development with environmental sustainability. Protecting such lakes is vital to ensuring water security, biodiversity
preservation, and cultural legacy in India.
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Zambia and the Kafue River Acid Spill Incident

o Syllabus Mapping:
GS Paper Il - International Relations

GS Paper I - Geography (World Map, Physical Geography, Rivers)
GS Paper III - Environment (Disaster and Pollution)

1. Context:
o Atailings dam collapse at a Chinese-owned copper mine in northern Zambia caused
I a toxic acid spill, contaminating the Kafue River, one of Zambia's major water sources.
P
e 2. About Zambia
P e Attribute Description
. ::(’:f“‘ Location South-Central Africa, landlocked country.
Capital Lusaka
NAMIBIA T \ Neighbouring Countries
BOTSWANA
MOZAMBIQUE e West: Angola
e North: Democratic Republic of Congo (DRC)
e Northeast: Tanzania
o East: Malawi
e Southeast: Mozambique
© Encyclopedia Britannica, Inc.| o §outh:
FEATURE DETAILS

SOUTHERN NEIGHBOURS | Zimbabwe, Botswana, Namibia

MAJOR RIVERS Zambezi, Kafue, Luangwa, Luapula

MOUNTAIN RANGES Nyika Plateau, Mafinga Hills (highest peak at 2,300 m)

NOTABLE LAKES Lake Tanganyika (one of the deepest and oldest freshwater lakes in the world, shared with neighbors)
3. About Kafue River

Attribute Description

Origin Near the Zambia-DRC border in northwestern Zambia.

Course
Tributaries

Flows southward and eastward through central Zambia.

e Lunga River - enhances water volume.

o Lukanga Swamp - acts as a natural regulator of water flow. | | Mouth | Joins the Zambezi River near Chirundu, forming a key confluence.
| Major Cities | Passes through or near Kitwe, Lusaka, Kafue Town, Mazabuka, and Chirundu. | | Significance |

e Supplies water for agriculture, drinking, and hydropower (Kafue Gorge Dam).

e Supports biodiversity and fisheries.

o Vital for industrial and urban use, especially near Lusaka. |

4. Environmental Significance of the Incident

o Tailings Dam Collapse: Release of mining waste rich in acid and heavy metals.

o Contamination: Kafue River is a lifeline for millions, including irrigation, drinking water, and fishery.

e Transboundary Risk: Pollution may reach Zambezi, impacting international river sharing (Mozambique, Zimbabwe).

e Ecosystem Damage: Threat to aquatic life, wetlands, and human health.

o Policy Angle: Raises concerns over Chinese mining practices, corporate accountability, and weak African environmental governance.

5. Way Ahead

o Immediate Remediation: Deploy containment and neutralization agents to prevent spread downstream.

e Policy Reform: Strengthen environmental regulations and enforce ESIA (Environmental & Social Impact Assessments).

o International Monitoring: Encourage regional cooperation under Zambezi River Authority for transboundary pollution control.

o India Angle (Optional for Essay/IR): India’s investment in African mining and environmental diplomacymust balance economic goals
with ecological ethics.
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Conclusion:

The Kafue River acid spill is a stark reminder of the environmental risks of resource extraction in developing countries. With growing Chinese
influence in Africa and Zambia's resource-dependence, the need for sustainable development and strong environmental safeguards becomes more

HISTORY, ART & CULTURE

Aurangzeb: Reign, Policies, and Historical Legacy

o Syllabus Mapping:
GS Paper 1 - History: Medieval India (Mughal Administration, Religious Policies, Art & Architecture)
GS Paper 2 - Governance & Society (Religious Tolerance, Administrative Evolution)

1. Context

Violent clashes erupted recently in Nagpur over demands toremove Mughal Emperor Aurangzeb’s tomb, bringing renewed focus on
his controversial legacy, particularly in relation to his religious policies, military campaigns, and governance model.

2. Early Life and Accession

e Full Name: Muhi-ud-Din Muhammad Aurangzeb (Title: Alamgir I)

e Birth: November 3, 1618, in Dahod, Gujarat

o Parents: Emperor Shah Jahan and Mumtaz Mahal

e Accession to Throne: After defeating his brothers in a war of succession (1658), he imprisoned Shah Jahan.

3. Reign and Administration (1658-1707)

e Duration: Aurangzeb ruled for nearly 50 years—the longest reign among Mughal emperors.
e Death: March 3, 1707, in Ahmednagar, while conducting military operations in the Deccan.

3.1. Administrative Features

o Highly Centralized Governance:
o Aurangzeb personally monitored all policies.
o Reduced ministerial autonomy and discouraged delegation.
e Revenue System:
o Promoted revenue farming (Ijara system), wherein middlemen collected taxes.
o Led to rural exploitation and administrative corruption.
e Legal and Moral Enforcement:
o Appointed Muhtasibs to ensure enforcement of Sharia law and regulate public morality.

4. Military Expansion

o Largest Mughal Empire:
o Under Aurangzeb, the Mughal Empire reached its maximum territorial extent, covering nearly 4 million sq. km.
o Significant campaigns in the Deccan, including conflicts with Marathas, Deccan Sultanates, and Ahoms.
o Drawbacks:
o Constant warfare drained imperial resources.
o Maratha guerrilla resistance became a long-term challenge, especially under Shivaji and Sambhaji.

5. Religious Policies and Controversies

Policy/Action Nature and Consequence
Reintroduction of Jizya (1679) Tax imposed on non-Muslims, seen as symbolic of religious orthodoxy
Temple Demolitions Targeted destruction of temples, often interpreted as political acts to suppress rebellion

Execution of Guru Tegh Bahadur (1675) Ordered due to refusal to convert and rising Sikh resistance
Ban on Music and Public Entertainment Reflected orthodox Islamic influence in public life

@ Scholars such as Satish Chandra and Richard Eaton argue that some religious actions were politically calculatedrather than ideologically driven.
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6. Cultural Contributions

6.1. Architecture

o Badshahi Mosque (Lahore, 1673): Grand structure symbolizing imperial authority
o Bibi Ka Magbara (Aurangabad, 1678): Built in memory of his wife; resembles Taj Mahal
o Idgah at Mathura: Constructed over a temple site, intended as a show of power

6.2. Literary & Religious Contributions

o Fatawa-e-Alamgiri:

o Compilation of Hanafi legal principles

o Served as the legal guide for Mughal administration
e Personal Piety:

o Known to personally copy the Quran by hand

o Wrote extensively in Arabic and Persian
e Promotion of Islamic Scholarship:

o Patronised scholars for religious and legal texts

7. Legacy and Historical Assessment

Positive Aspects Critical Perspectives

Administrative discipline and personal austerity Rigid orthodoxy often alienated diverse subjects
Territorial expansion unmatched Created administrative overreach and unrest

Support for Islamic jurisprudence Neglected syncretic traditions nurtured by earlier emperors
Patron of scholarship Regressive towards arts, music, and pluralism

8. Conclusion
Aurangzeb remains a divisive historical figure—admired for his administrative rigour and territorial expansion, yet criticized for religious

intolerance and centralised despotism. While contemporary political events revive debates on his legacy, objective historical evaluation must be
grounded in scholarly context and multidimensional understanding of medieval statecraft.

PEPSU Muzhara Movement

o Syllabus Mapping:
GS Paper 1 - Modern Indian History: Peasant Movements, Land Reforms, Post-Independence Struggles
GS Paper 2 - Governance: Issues Related to Land Rights and Agrarian Justice

1. Context

The PEPSU Muzhara Movement, commemorated annually on March 19, represents asignificant agrarian struggleled bylandless tenant
farmers (muzharas) in Punjab and Haryana. The movement sought to end feudal exploitationand secure land ownership rights for those who tilled
the soil.

2. What Was the Muzhara Movement?

e A grassroots tenant farmers' movement demanding ownership of cultivated land.
e Itchallenged the biswedari (landlord-based) system, which continued both before and after independence.

3. Timeline and Geographical Spread

Period Event Description
1930s Began as small protests in the Patiala princely state
1940s-50s Gained momentum, covering 784 villages across present-day Punjab and Haryana

Regions Involved Patiala, Barnala, Mansa, Sangrur, Bathinda, Mohali, Fatehgarh Sahib, Faridkot, and Jind
4. Causes of the Movement

4.1. Feudal and Economic Exploitation

e Muzharas surrendered one-third or more of their produce to landlords
e Persistent poverty and indebtedness among tenant families

4.2. Colonial Revenue Structure

e Landlords paid tribute to princely rulers, who then paid the British colonial state, perpetuating exploitation
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4.3. Displacement from Ancestral Land
e Many small landholders lost titles and became tenants under zamindars
4.4. Post-Independence Injustice

e After 1947, landlords retained control, continuing to extract produce and repress tenant rights

5. Key Leaders and Ideological Influences

Leader Contribution

Jagir Singh Joga Organised tenant communities and led strategic mobilisations

Buta Singh Vocal proponent of land redistribution and tenancy reform

Teja Singh Sutantar Introduced revolutionary peasant ideology linked to broader left movements

Sewa Singh Thikriwala Early anti-feudal activist, laid the ideological foundation for resistance
6. Modes of Resistance

6.1. Peaceful Protests: Initially based on petitions, rallies, and local meetings
6.2. Armed Self-Defense: Muzharas took up arms when landlords and authorities used violence

6.3. Mass Mobilisation: Large-scale peasant gatherings and solidarity networks to build a collective front

7. Outcomes of the Movement

Outcome Impact

Land Reform Legislation (1952) Many muzharas were granted ownership rights to the land they cultivated
Symbol of Resistance Became a landmark peasant movement in post-independence agrarian history
Commemoration March 19 observed annually to honour the martyrs and the struggle

8. Legacy and Contemporary Relevance
e Areminder of grassroots mobilisation for land justice in post-colonial India

o Highlighted the need for inclusive land reforms and legal protection for tenant farmers
e Setaprecedent for agrarian movements in India, including Telangana Rebellion and Bargadar movements in Bengal

9. Conclusion
The PEPSU Muzhara Movement stands as a powerful testament to peasant resistance against institutionalised feudalism. It underscores the

enduring demand for equity in land ownership and the critical role of rural mobilisationin shaping agrarian policies. As land rights continue to be
debated in India, the movement offers vital historical lessons in agrarian justice and state accountability.

Kamba Ramayana

o Syllabus Mapping:
GS Paper I - Indian Art and Culture: Literature, Regional Languages, Bhakti Movement
Essay Paper - Themes on cultural pluralism, literary legacy

1. Context:

The Ministry of Culture has initiated efforts to revive and preserve the recital tradition of the Kamba Ramayana in Tamil Nadu through cultural
programs and temple-based performances.

2. About Kamba Ramayana:
What is it?

e Kamba Ramayana (also known as Ramavataram) is a Tamil epic poem based on Valmiki’s Sanskrit Ramayana.
e It presents the life of Rama in a style infused with Tamil cultural, poetic, and spiritual sensibilities.

Author:

e Composed by Kambar, a celebrated 12th-century Tamil poet.
e Patronized by: Thiruvennai Nallur Sadayappa Vallal, whose name appears every 1,000 verses as a token of gratitude.

55



IQRA IAS

An Institute for Civil Services

Period: Belongs to the Chola period, written between 1180 CE and 1250 CE, during the reign of Kulothunga IIIL

3. Literary and Cultural Features:

Feature Description

Language Composed in classical Tamil, showcasing elegance and musicality.

Structure Consists of 6 Kandams (Chapters), 113 Padalams (Sections), and over 10,000 verses.

Themes Incorporates Bhakti (devotion), Dharma (righteousness), and philosophy alongside heroic narrative.
Style Highly ornate, filled with Tamil metaphors, regional idioms, and spiritual symbolism.

Performance Tradition Recited in temples by Kamba Ramayana Mandalis, especially during Rama Navami and temple festivals.
4. Cultural Significance:

o Tamil Identity: Serves as a bridge between Sanskritic epics and Dravidian cultural expressions.

o Bhakti Movement: Deeply influenced by Sri Vaishnavism and the ideas of Ramanuja, reinforcing devotional values.

o Literary Excellence: Earned Kambar the title Kavichakravarthy (Emperor of Poets).

o Public Engagement: Recitation and debates around verses promoted literary culture and moral educationamong the masses.

5. About Poet Kambar:
Aspect Details
Birthplace Therazhundur, Mayiladuthurai district, Tamil Nadu
Period 12th Century CE, post-Ramanuja era
Kingdom Flourished under Chola patronage (Kulothunga III)
Titles Honoured as Kavichakravarthy

Religious Affiliation Deeply influenced by Vaishnavism
Notable Works Beyond Kamba Ramayanam:

o Tirukkai Valakkam - Ethical teachings in verse.

o Kangai Puranam - Mythological narration of Kaveri temple region.

o Sadagopar Antati, Saraswati Antati - Devotional compositions dedicated to saints and deities.
e Erelupatu, Silai Elupatu - Poems with spiritual and artistic motifs.

6. Contemporary Relevance:

e Cultural Preservation: Government efforts to revive oral traditions ensure inter-generational cultural continuity.
o Linguistic Pride: Reinforces the importance of regional literature in national integration.
o Spiritual Revival: Acts as a medium to rekindle devotional sentiments through art and music.

7. Conclusion:

Kamba Ramayana stands as a towering literary and spiritual epic, blending the grandeur of Valmiki’s narrative with Tamil aesthetics and Bhakti
philosophy. Revival of such traditions through state initiatives reflects a resurgent interest in regional cultural heritage, vital for India’s pluralistic
ethos.

Menhirs

o Syllabus Mapping:
GS Paper I - Indian Heritage and Culture

e Prehistoric archaeology
e Megalithic cultures
e UNESCO World Heritage Sites

1. Context:

e The Mudumal Menhirs located in Narayanpet district, Telangana have been added to UNESCO’s tentative listfor World Heritage Sites
(2025).
e They are now recognized as one of India’s oldest and largest megalithic observatories.

2. What is a Menhir?

e Definition: A menbhir is a large, upright stone intentionally placed by ancient human communities.
o Etymology:
o Derived from Brittonic (Celtic) languages:
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= Maen = stone
= Hir=Ilong
o Usage Origin: The term was coined by Théophile Corret de la Tour d’Auvergne, an 18th-century French antiquarian.

3. Historical Background

Region Time Period Cultural Association
Europe Asearlyas 7,000 BP Beaker Culture, Neolithic to Bronze Age
India 3,500-4,000 BP Megalithic cultures in Peninsular India

e InIndia, menhirs are part of megalithic structures used for rituals, astronomical observations, or burials.

4. Locations of Menhirs
A. Global Sites

e France - Grand Menhir Brisé (Brittany), once 20.6 meters tall.
e Spain, Portugal, Britain - Numerous menhir sites part of Neolithic complexes.

B. Indian Sites
e Telangana - Mudumal Menhirs in Narayanpet.

o Karnataka, Chhattisgarh, Northeast India - Scattered menhir discoveries.
e Often associated with burial sites and prehistoric settlements.

5. About Mudumal Menbhirs (Telangana)

Feature Description

Significance Believed to be India’s largest megalithic observatory.

Archaeological Age Dated to 3,500-4,000 years ago (early Iron Age/late Neolithic).

Cultural Value Associated with ritual practices and solar alignments on solstices, indicating astronomical knowledge.
Religious Value Some menhirs are worshipped locally, such as one revered as the Goddess Yellamma.

Conservation Status Proposed for UNESCO World Heritage listing in 2025.
6. Features and Functions of Menhirs

Category Description

Material Carved from local stone; usually granite or basalt.
Height Can range from a few feet to over 20 meters.
Structure Man-made, not natural; often carefully aligned.
Functionality

e Burial markers

e Astronomical observatories

o Ritualistic and ceremonial use | | Social Symbolism | May represent clan markers, ancestral spirits, or community leaders. | | Modern
Beliefs | Some are still worshipped in tribal and folk traditions across India. |

7. Significance of Menhirs

o Archaeological Insight: Reveals early societal structures, rituals, and scientific knowledge of ancient humans.
e Cultural Continuity: Many menbhirs are still part of folk religious practices.
e Global Heritage Recognition: Reinforces India's role in early astronomical traditions and megalithic innovation.

8. Conclusion

Menhirs such as those in Mudumal, Telangana, are tangible legacies of India's prehistoric culture. Their inclusion in the UNESCO tentative
list showcases their global archaeological importance. Preservation of such sites is crucial for understanding India's scientific and spiritual
traditions rooted in its megalithic past.
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ENVIRONMENT & ECOLOGY

White Hydrogen

o Syllabus Mapping:

GS Paper III - Environment (Conservation, Clean Energy)

GS Paper I - Geography (Minerals, Natural Resources)

GS Paper II/III - International Relations & Economic Development (Energy Security)

1. Context:

o France has discovered the world’s largest white hydrogen deposit in the Moselle region, estimated at 46 million tons with a market value
of $92 trillion.
e This discovery has the potential to transform global energy markets and advance decarbonization efforts.

2. What is White Hydrogen?

o Definition: Naturally occurring geologic hydrogen (H;) found in subsurface deposits, formed through chemical reactions between water
and rocks in the Earth’s crust.
o Formation Process:
o Produced through serpentinization, a reaction between olivine-rich rocks and water under high pressure and temperature.
o Unlike green/blue/grey hydrogen, no industrial input or fossil fuels are involved.

3. Key Features:
Feature Details
Naturally occurring Found in underground geological formations.
Zero emissions No CO, is released in its formation or use.

Renewable source Continuously regenerated deep within the Earth.
Low production cost Estimated cost is $1/kg, lower than green hydrogen ($4-6/kg).
Clean combustion Produces only water vapor upon combustion.

4. Significance of White Hydrogen:
a. Clean Energy Potential
e C(Can serve as a carbon-free fuel for:
o Heavy industries (steel, cement)
o Long-haul transportation (aviation, shipping)
Power generation

b. Energy Security

e Reduces reliance on imported fossil fuels or expensive synthetic hydrogen.
e Countries with reserves can gain strategic autonomy in energy.

¢. Economic Impact

e Could transform global hydrogen markets with a cheaper alternative to industrially produced hydrogen.
e Opens new avenues for investment and exploration in the energy sector.

d. Environmental Benefits

o Supports climate goals and Net-Zero pledges.
e No CO, or methane emissions during extraction.

5. Limitations and Challenges:

Challenge Explanation

Exploration difficulty Requires specific geologic conditions; hard to locate accurately.
Hydrogen leakage As a potent indirect greenhouse gas, leakage can offset climate gains.
Storage and transport Requires liquefaction at -253°C, demanding high infrastructure cost.
Lack of regulations Absence of global /national frameworks for safe extraction and use.
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6. Types of Hydrogen — Comparison Table

Type Source CO; Emissions Cost Estimate Example
White Natural (geological) None ~$1/kg France (Moselle deposit)
Green Electrolysis via renewable energy = None $4-6/kg India’s Green Hydrogen Mission
Blue  Natural gas + carbon capture Low ~$2-3/kg Norway, UK
Grey Natural gas without carbon capture High ~$1-2/kg Global mainstream
7. Way Forward:

o Scientific mapping of potential deposits (e.g., in India’s Deccan Plateau or Vindhyan basins).
e Global cooperation on regulatory frameworks and environmental safeguards.

o Investment in infrastructure for safe transport and liquefaction.

o Public-private partnerships to scale pilot extraction projects.

o Integration with India’s National Hydrogen Mission to diversify hydrogen sources.

8. Conclusion:

White hydrogen, with its natural abundance, low cost, and zero emissions, holds immense promise for a clean energy future. However, realizing its
full potential requires technological innovation, geological mapping, and robust regulations. If harnessed properly, white hydrogen can become
the backbone of global energy transition.

Fixing Forest Finance

b g Syllabus Mapping:
GS Paper 3 - Environment and Ecology, Conservation, Climate Change, Environmental Pollution and Degradation, Environmental Impact
Assessment

1. Context

A recent UNDP report highlights a significant contradiction in global forest finance: while forests are vital for climate stability, the financial system
continues to favor deforestation over conservation. The report calls for urgent reform in global funding structures.

2. Key Findings of the UNDP Report

2.1. Severe Funding Gap

e An estimated $460 billion per year is required to halt deforestation effectively.
e However, current funding remains far short of this need.

2.2. Misaligned Investment
e For every $1 spent on forest protection, $6 goes into deforestation-driving industries like:
o Industrial agriculture
o Commercial logging
o Infrastructure development

2.3. Limitations of REDD+

« REDD+ compensation ranges between $5-10 per tonne of CO,, which is far below the actual mitigation cost of $30-50 per tonne.
e This makes forest preservation economically unattractive.

2.4. Debt Burden on Developing Countries
e Developing nations carry $11 trillion in sovereign debt.
o This often forces them to exploit forests for short-term revenues, as seen in:
o Democratic Republic of Congo using forest timber to meet debt payments.

2.5. Successful Indigenous-Led Models

o Direct financial support to Indigenous communities results in better conservation outcomes.
o Example: Mesoamerican Territorial Fund and Podaali Fund (Brazil) have proven successful.
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3. How Governments Are Funding Deforestation
3.1. Harmful Subsidies
e $500 billion/year is provided in subsidies to sectors linked with deforestation.
e Examples:
o Palm oil in Southeast Asia
o Soy cultivation in South America
3.2. Debt-Driven Forest Exploitation
o High levels of sovereign debt make forest exploitation a short-term economic necessity.

3.3. Lack of Financial Regulation

¢ Global financial institutions continue to fund deforestation-linked sectors.
e Example: Banks investing in agribusinesses in the Amazon.

3.4. Climate Finance Misallocation

e Only 1% of global climate finance reaches Indigenous forest stewards, despite their crucial role in conservation.

4. Consequences of Deforestation-Driven Finance

Area Impact

Biodiversity Habitat loss and species extinction (e.g., Orangutans in Indonesia)
Climate Loss of carbon sinks; higher CO; levels (e.g.,, Amazon deforestation)
Economy Long-term losses from soil degradation and reduced agriculture
Social Conflict Displacement and marginalization of Indigenous communities

Hydrological Cycle Reduced rainfall and water availability (e.g., Congo Basin)

5. Way Forward: Realigning Forest Finance
5.1. Reform Public Finance

o Redirect subsidies toward sustainable alternatives.
o Institutions like the World Bank can facilitate forest-positive funding.

5.2. Tackle Sovereign Debt

e Use mechanisms like debt-for-nature swaps.
o Example: Ecuador's debt conversion deals supporting forest protection.

5.3. Strengthen Financial Regulations

e Mandate deforestation-risk disclosures for banks and investors.
o Example: EU’s deforestation-free supply chain laws.

5.4. Direct Community Funding

e Fund local and Indigenous communities directly for forest stewardship.
e Successful models: Podaali Fund, Territorial Governance Funds

5.5. Innovative Long-Term Mechanisms

o Establish sustainable funding platforms like the proposed Tropical Forest Forever Facility.
o Inspired by global initiatives like the Green Climate Fund.

6. Additional Insights and Reports

e FAO 2020: Global deforestation continues at 10 million hectares/year.
e Global Forest Watch (2022): 4.1 million hectares of tropical forests lost.
e World Resources Institute: 137 land defenders killed in 2023, indicating rising threats to conservationists.
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7. Conclusion

The UNDP report exposes a critical flaw in global financial priorities—rewarding deforestation while underfunding conservation. A shift in policy,
finance, and governance is imperative. By reforming subsidies, managing debt, enforcing regulation, and empowering local communities, the world can
protect its forests and secure a sustainable, biodiverse, and climate-resilient future.

Stockholm Water Prize 2025

o Syllabus Mapping:
GS Paper 3 - Environmental Conservation, Climate Change, and Science & Technology (Awards and Recognition)

1. Context

Giuinter Bloschl, a distinguished hydrologist and professor at the Vienna University of Technology, has been awarded the Stockholm Water Prize
2025. His groundbreaking work on flood risk modelling and the climate-water interfacehas set new global standards in understanding and
managing flood hazards under climate change.

2. About the Stockholm Water Prize

2.1. Overview

o Nature of the Prize:

An internationally prestigious award that recognizes outstanding achievements in water science, policy, and sustainable management.
e Presented By:

The Stockholm Water Foundation, in collaboration with the Royal Swedish Academy of Sciences.

2.2. Origin and Purpose

o Established: In 1991, during the Stockholm Water Festival, to reflect Sweden’s commitment to clean water and sustainable management.
e Objective:
To honour individuals or organizations whose work has significantly improved the quality, availability, or governance of water.

2.3. Award Ceremony

o Event:
Awarded annually during World Water Week in August.
e Presented By:
King Carl XVI Gustaf of Sweden, the official patron of the prize.

3. Eligibility and Selection Process

o Eligible Nominees:
Individuals or organizations working in science, engineering, policy, civil society, or environmental advocacy.
e Not Eligible:
Self-nominations and nominations by close relatives.
e Selection:
o Nominations are submitted globally.
o Evaluated by the Prize Committee.
o Final selection approved by the Board of the Stockholm Water Foundation.

4. Previous and Current Winners

4.1. First Winner (1991)

e Name: Prof. David W. Schindler (Canada)
o Contribution: Pioneering research on the impact of pollution and climate change on freshwater lakes.

4.2.2025 Winner: Giinter Bloschl

o Affiliation: Vienna University of Technology
e Areaof Work:

o Development of flood risk assessment models

o Climate-flood linkage through observation-based data and predictive frameworks
o Significance of Work:

o Revolutionized how flood risks are modelled in the context of climate variability.
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o Contributed to policy and planning frameworks for flood-prone regions globally.

5. Significance of the Stockholm Water Prize

Aspect Importance

Scientific Impact Encourages research in hydrology, water conservation, and technology.
Global Recognition Considered the "Nobel Prize for Water".

Policy Influence Supports evidence-based policymaking for climate-resilient water systems.
Public Awareness Raises attention on sustainable water governance worldwide.

6. Conclusion
The awarding of the Stockholm Water Prize 2025 to Giinter Bléschl reflects a global acknowledgment of the critical link between climate change
and water systems. As water-related disasters increase due to global warming, such pioneering work is instrumental in guiding future resilience,

preparedness, and sustainability strategies. The prize continues to serve as a platform to promote scientific innovation and global cooperation in
water security.

Silahalla Power Project

b 4 Syllabus Mapping:

GS Paper 3 - Environment & Ecology (Environmental Impact Assessment, Conservation), Infrastructure (Energy)
GS Paper 1 - Geography (Biosphere Reserves, Western Ghats)

GS Paper 2 - Governance (Tribal Welfare, Role of Pressure Groups)

1. Context

The Tamil Nadu Pollution Control Board (TNPCB) has cancelled the public hearing for the Silahalla Power Projectin the Nilgiris due to
widespread public opposition and environmental concerns. The project, proposed by TANGEDCO, has raised debates over ecological
sensitivity, tribal rights, and infrastructure development.

2. About the Silahalla Power Project

2.1. Nature of the Project

e A pumped storage hydroelectric project aimed at meeting peak power demands.
e Developed by Tamil Nadu Generation and Distribution Corporation Ltd (TANGEDCO).

2.2. Location: Situated in Kundah Taluk, Nilgiris district, Tamil Nadu.

2.3. Objective: Generate up to 1,000 MW of electricity by utilizing pumped storage technology during peak demand.

3. Technical Features

Component Details

Technology Pumped storage hydroelectricity: Transfers water between reservoirs for energy storage and generation
Reservoirs Two dams - upper and lower reservoirs planned

Tunnels Head race tunnel (2.8 km) and tail race tunnel (1.56 km)

Powerhouse An underground powerhouse for reduced surface disturbance

Associated Stream Silahalla stream, a tributary of the Kundah River, which flows into the Bhavani River (Cauvery basin)

4. Why the Opposition?
4.1. Ecological Sensitivity

e The project site lies within or near the Nilgiri Biosphere Reserve, a UNESCO-designated reserve and a biodiversity hotspot.
4.2. Tribal and Livelihood Concerns

e The region is home to indigenous communities such as Todas, Irulas, Kotas, Kurumbas, Paniyas, and Adiyans.
o Fears of displacement, loss of access to forest produce, and cultural erosion.

4.3. Environmental Impact

e Risk of altering water flow in forest streams and rivers
e Potential damage to fragile montane ecosystems, especially shola-grassland landscapes
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5. About Nilgiri Biosphere Reserve
5.1. Geographical Coverage

e Spans parts of Tamil Nadu, Kerala, and Karnataka in the Western Ghats
5.2. Major Protected Areas Within

e Mudumalai Wildlife Sanctuary (TN)

o Bandipur and Nagarhole National Parks (Karnataka)

o Wayanad Wildlife Sanctuary and Silent Valley National Park (Kerala)

e Mukurthi National Park (TN)

5.3. Flora and Ecosystems

e 132 endemic plant species, including Adenoon, Calacanthus, and Frerea
o Ecosystems: Tropical evergreen, shola forests, montane grasslands, moist deciduous, and thorn forests

5.4. Fauna

e Nilgiri Tahr, Lion-tailed macaque (endangered)
o Significant populations of tigers, elephants, gaurs, sambars, and chitals

5.5. UNESCO Recognition

o First Biosphere Reserve in India, designated in 1986 under UNESCO’s Man and Biosphere Programme

6. Environmental Governance and Public Sentiment

o Public hearing cancelled due to mass opposition and civil society petitions
e Growing trend of environmental activism to safeguard ecologically sensitive zones
o Reflects increasing conflict between greenfield energy projects and conservation priorities

7. Way Forward
Recommendation Rationale
Detailed Environmental Impact Assessment (EIA) Mustinclude cumulative ecological, hydrological, and social impacts
Tribal Rights Safeguarding Adhere to Forest Rights Act (2006) and PESA Act provisions
Alternate Site Exploration Explore sites outside critical wildlife habitats
Stakeholder Dialogue Inclusive discussions with tribal groups, local communities, and experts
Renewable Alternatives Focus on solar or wind energy with lower ecological disruption

8. Conclusion
The Silahalla Power Project exemplifies the development vs. conservation dilemma in India’s resource-rich but ecologically fragile regions. While

energy security is essential, it must not come at the cost ofbiodiversity, indigenous livelihoods, and climate resilience. Participatory
environmental governance, rooted in scientific assessments and legal safeguards, is the need of the hour.

India’s First PPP-Based Green Waste Processing Plant in Indore

b g Syllabus Mapping:
GS Paper II - Government Policies & Interventions (Swachh Bharat Mission)
GS Paper III - Environment (Waste Management, PPP in Infrastructure)

1. Context:

Indore, India’s cleanest city (as per Swachh Survekshan rankings), is set to launch the first-ever green waste processing plant under a Public-
Private Partnership (PPP) model, aligning with the goals of Swachh Bharat Mission-Urban (SBM-U) and circular economy principles.

2. What is the Green Waste Processing Plant?

e Nature of Project:

India’s first PPP-based facility for converting green waste (like leaves, branches, flowers, wood scraps) into eco-friendly products.
e Implementing Partners:

A joint venture between Indore Municipal Corporation and Astronomical Industries Pvt. Ltd.
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e Waste-to-Resource Output:
The plant processes green waste into:
o Wooden pellets (clean fuel substitute for coal)
o Sawdust and biodegradable packaging
o Plates, fertilizers, and other compostable materials

3. Objectives and Significance:

Objective Significance

Convert green waste to eco-products Encourages circular economy practices

Reduce reliance on fossil fuels Promotes clean energy and climate resilience

Improve air quality Contributes to better AQI and urban livability

Enhance resource efficiency Aligns with Sustainable Development Goals (SDG 11 & 12)
Promote private investment Encourages PPP model in waste infrastructure

4. About Swachh Bharat Mission — Urban (SBM-U):

Aspect Details

Launched 2 October 2014

Ministry  Ministry of Housing and Urban Affairs (MoHUA)

Aim Ensure universal sanitation coverage, waste management, and clean cities

Phases of SBM-Urban:

e SBM-U 1.0 (2014-2019):
Focused on eliminating open defecation, building public and household toilets, and raising awareness.
e SBM-U 2.0 (2021-2026):
o Focuses on legacy waste remediation at 2,400 landfill sites.
o Promotes scientific waste processing, biomining, and zero-landfill approach.
o Encourages use of Refuse Derived Fuel (RDF), bio-soil for roads, and recyclables.

S. Broader Impact:

Environmental Impact:

e Reduces air and soil pollution from open green waste burning.

e Enhances carbon neutrality through bio-fuels.

e Supports India’s commitments under Paris Agreement and Nationally Determined Contributions (NDCs).
Economic and Social Impact:

o Generates green jobs in waste collection, processing, and distribution.

e Promotes entrepreneurship through PPPs.
e Sets areplicable model for urban local bodies across India.

6. Conclusion:
The Indore PPP-based green waste processing plantis apioneering model in India’s transition to asustainable waste economy. By

integrating public-private synergy, circular economy, and technological innovation, it strengthens India’s vision of a Clean and Green Urban
Future under SBM-U 2.0.

Arunachal Pradesh’s SBSAP

b g Syllabus Mapping:
GS Paper 3 - Environment: Biodiversity, Conservation, Climate Agreements, Governance Structures
GS Paper 2 - Federalism and Governance: Role of States, Decentralisation, Local Institutions

1. Context

On March 18, 2025, Arunachal Pradesh became the first Indian state to release a State Biodiversity Strategy and Action Plan (SBSAP) that
integrates district-level action plans, aligning with both India’s National Biodiversity Strategy and Action Plan (NBSAP 2024-30) and
the Kunming-Montreal Global Biodiversity Framework (KMGBF)adopted at CBD CoP-15.

2. What is SBSAP?

o A state-level roadmap to conserve, sustainably use, and monitor biological diversity
e Aligned with India’s national and global commitments
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e Unique Feature: Incorporates district-level micro-strategies, ensuring local relevance and implementation

3. Linkages to Global Frameworks

Framework Key Features

Kunming-Montreal Global Biodiversity Adopted at CBD CoP-15, contains 23 global targets to be achieved by 2030

Framework (KMGBF)

CBD Article 6 Mandates all signatory countries to prepare National Biodiversity Strategies and integrate

them into planning
Plan of Action (2021-2030)for Subnational Emphasizes the role of local authorities in global biodiversity conservation
Governments

4. Role of State Governments in Biodiversity Conservation

Function Explanation

Natural Mainstreamers Translate global biodiversity goals into local realities

Local Knowledge States possess ground-level insights, traditional wisdom, and biodiversity know-how
Understanding Regional Constraints Better able to tailor policy responses to unique ecological challenges

Monitoring and Reporting Local-level institutions can track, report, and adapt more effectively

5. Institutional Framework in India

India’s three-tier biodiversity governance structure under the Biological Diversity Act:

o National Biodiversity Authority (NBA) - Apex policy and coordination body
o State Biodiversity Boards (SBBs) - Prepare and implement SBSAPs
o Biodiversity Management Committees (BMCs) - Operate at panchayat/municipality level for People’s Biodiversity Registers (PBRs)

6. Key Initiatives Supporting State-Level Engagement
6.1. Global Platforms

o IUCN Local Government Category (2021): Recognises local institutions in biodiversity planning
o CBD Plan of Action for Subnational Governments (2021-2030)

6.2. National Mechanisms

e NBSAP 2024-30 (India): Emphasises state ownership, decentralised implementation, and community-led conservation
e Mandates capacity-building of BMCs and inclusive planning

7. Case Studies

Initiative Description

Hornbill Nest Adoption Program- Pakke TR, Community-led conservation ofGreat Indian Hornbill, with NGO-Forest Dept.

Arunachal collaboration

Aichi Biodiversity Strategy 2020 - Japan Focused on creation of ecological networks, integrating urban and rural biodiversity
corridors

8. Significance of Arunachal Pradesh’s SBSAP

o First state to operationalise district-specific strategies

o Integrates community participation, local biodiversity mapping, and eco-cultural linkages
e Provides a replicable model for other states under the NBSAP 2024-30

e Advances India’s commitment under CBD, KMGBF, and SDG 15 (Life on Land)

9. Conclusion

The State Biodiversity Strategy and Action Plan (SBSAP) of Arunachal Pradesh exemplifies bottom-up biodiversity governance. By fusing global
frameworks with local wisdom and implementation, it sets a new standard for people-centric, ecologically grounded development planning. As
states take on a central role in conservation, such models can transform India’s landscape into one of resilient, inclusive ecological stewardship.
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BIOTECHNOLOGY & HEALTH

India Develops First GM Cotton Resistant to Pink Bollworm

b 4 Syllabus Mapping:
GS Paper 3 - Science & Technology: Biotechnology, Genetically Modified Crops
GS Paper 3 - Agriculture: Major Crops, Pests, and Scientific Interventions

1. Context

On March 19, 2025, the CSIR-National Botanical Research Institute (NBRI) announced the development of the world’s first genetically modified
(GM) cotton resistant to the Pink Bollworm (PBW), a major pest plaguing cotton cultivation in India. This innovation marks a significant advancement
in agricultural biotechnology and pest management.

2. What is Bt Cotton?

o Bt Cotton is a genetically modified variety developed by incorporating a gene from the soil bacterium Bacillus thuringiensis (Bt).
o The Bt gene produces Cry proteins toxic to specific insects, particularly bollworms.
e Approved in 2002 by the Genetic Engineering Appraisal Committee (GEAC), Bt cotton is the only GM cropcommercially cultivated in India.

3. Background: Evolution of Bt Cotton in India

Generation Features

BollgardI  Targeted American bollworm using Cry1Ac gene

Bollgard I Combined Cry1Ac + Cry2Ab to widen pest coverage

Limitation Ineffective against Pink Bollworm due to resistance development

4. New Development by CSIR-NBRI

Feature Description

Innovation A novel insecticidal gene developed to counter PBW specifically

Result Shows superior resistance to PBW compared to Bollgard II

Additional Pest Protection Also defends against cotton leafworm and fall armyworm

Scientific Significance Marks India’s first indigenous GM cotton with PBW-specific efficacy
5. About Pink Bollworm (PBW)

Attribute Details

Scientific Name  Pectinophora gossypiella

Lifecycle Egg — Larva (most damaging stage) — Pupa — Adult

Impact Larvae bore into cotton bolls, destroying fibers and seeds

Economic Losses Up to 30% yield loss in states like Maharashtra, Gujarat, Telangana
Resistance Issue Developed tolerance to Cry1Ac protein in existing Bt cotton

6. Implications for Indian Agriculture
Positive Outcomes

o Higher Yields: Reduced crop losses due to targeted pest control

o Lower Pesticide Use: Decreases dependence on chemical insecticides

o Cost Efficiency: Benefits small and marginal farmers with reduced input cost

e Boost to Cotton Sector: India is the largest cotton producer, and this can strengthen exports

!. Concerns to Watch

e Regulatory Hurdles: Approval by GEAC and biosafety evaluation pending

e Resistance Management: Overuse can trigger future resistance in pests

e Public Perception: GM crops remain controversial in India due to biosafety and ethical debates
o Biodiversity Risks: Potential ecological impact on non-target species

7. Way Forward
Recommendation Action Required
Regulatory Clearance Fast-track approval under GEAC after stringent field trials
Integrated Pest Management (IPM) Promote refugia strategy and crop rotation to delay resistance
Farmer Training Educate farmers on safe and effective use of new GM variants
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Post-Commercial Monitoring Establish robust mechanisms for long-term impact assessment
8. Conclusion

The development of the world’s first Pink Bollworm-resistant GM cotton by CSIR-NBRI marks a significant leap in indigenous biotechnology
innovation. If scaled responsibly, this can revive India’s cotton economy, enhance agricultural resilience, and reduce pesticide reliance—aligning
with the goals of sustainable farming and self-reliance in agri-tech.

Al in Indian Healthcare

o Syllabus Mapping:
GS Paper 2 - Issues Relating to Development and Management of Health
GS Paper 3 - Science and Technology - Developments and their Applications in Everyday Life

1. Context

The Ministry of Health and Family Welfare (MoHFW) has launched several Artificial Intelligence (AI)-driven initiatives to improve public health
outcomes, disease surveillance, and clinical decision-making. As part of this digital health transformation, premier medical institutions like AIIMS
Delhi, PGIMER Chandigarh, and AIIMS Rishikeshhave been designated as Centres of Excellence (CoEs) for Al in healthcare.

2. Al in the Indian Health Sector: Major Initiatives

2.1. Centres of Excellence for Al in Healthcare

o Institutions Involved:
o AIIMS Delhi
o PGIMER Chandigarh
o AIIMS Rishikesh
e Objective:
o To accelerate the development, adoption, and scaling of Al-based healthcare solutions across India.
o Encourage collaborative research, training, and capacity building.

2.2. Media Disease Surveillance (MDS)

e What It Is: An Al-powered tool that continuously monitors digital and media content to detect signals of potential infectious disease
outbreaks.
o Impact:
o Published over 4,500 alerts to date.
o Enabled early detection and preventive response to public health threats.

2.3. Clinical Decision Support System (CDSS)

e Whatltls:
o Al-integrated with e-Sanjeevani, India's telemedicine platform.
o Supports differential diagnosis, symptom-based decision trees, and automated patient data capture.
e Impact:
o Used in 196 million consultations.
o Assisted in diagnosing over 12 million cases, reducing diagnostic errors and supporting primary health care providers.

2.4. Cough Against TB

e WhatlItIs: A community-level Al screening tool that detects pulmonary tuberculosis through analysis of cough sound patterns.
o Impact:

o Enabled 12-16% increase in TB case detection in the regions where it has been deployed.

o Aiding India's National TB Elimination Programme (NTEP) goals.

2.5. Prediction of Adverse TB Outcomes
e WhatlItlIs: An Al-driven predictive model that identifies high-risk TB patients likely to experience adverse treatment outcomes.
o Impact:

o Achieved a 27% reduction in adverse health outcomes among targeted patients.
o Facilitated targeted intervention and monitoring.
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3. Broader Significance of Al in Healthcare

Domain Al Application
Diagnostics Early detection of diseases like cancer, TB, and heart conditions
Telemedicine Enhanced remote consultations through platforms like e-Sanjeevani
Public Health Surveillance Real-time monitoring and outbreak prediction
Resource Optimization Allocation of medical supplies and staff based on Al analytics
Training & Education Al simulations for medical training and decision-making

4. Challenges Ahead

o Data Privacy and Ethics: Ensuring patient confidentiality and preventing misuse of medical data.
o Digital Divide: Ensuring Al access in rural and underserved regions.

o Skilled Workforce: Need for training health professionals in Al tools and interfaces.

e Regulation and Accountability: Creating a robust policy framework for medical Al usage.

5. Conclusion

India’s efforts to integrate Al in healthcare reflect a forward-looking approach to achieving Universal Health Coverage (UHC) and SDG 3 (Good
Health and Well-being). The Al-based tools not only improve diagnostic accuracy and disease surveillance, but also make healthcare
more accessible, efficient, and responsive. Continued investments, ethical governance, and capacity building will be key to unlocking AI’s full potential
in transforming Indian healthcare.

Reforming Public Health Education in India

o Syllabus Mapping:
GS Paper II - Issues relating to Health, Government Policies, Education
GS Paper III - Public Health, Human Resource Development, Science & Technology Applications

1. Context:

India's public health education system is undergoing a crisis marked by limited job opportunities, non-standardized curricula, and insufficient
funding, undermining the nation’s preparedness for health emergencies and population-level interventions.

2. What is Public Health Education?

e Definition:
Training in epidemiology, disease prevention, healthcare systems, health promotion, health policy, and research.
o Constitutional Backing:
Article 47 - Directs the state to improve public health as a primary duty under Directive Principles of State Policy (DPSP).

3. Key Government Schemes Promoting Public Health Education

Scheme/Programme Objective

National Health Mission (NHM) Skill-building and training for grassroots public health roles (ASHA, ANMs, etc.)
Pradhan Mantri Swasthya Suraksha Yojana (PMSSY) Establishes AIIMS-like institutions with focus on public health education

Fellowship in Public Health Management (FPHM) Advanced training for public health leadership

Integrated Disease Surveillance Programme (IDSP) Develops epidemiology workforce for real-time disease tracking

NP-NCD (Non-Communicable Disease Program) Promotes awareness and prevention of lifestyle diseases through trained professionals

4. Challenges in Public Health Education in India

a. Employment-Related Constraints
e Mismatch between number of MPH graduates and available jobs.
e Government hiring is limited, often confined to contractual roles.
e Example: Thousands apply for a few program officer/research posts.

b. Poor Curriculum Standardization

e Lack of uniformity in MPH programs across institutions.
o Variations in course content, assessment, and fieldwork.

c. Faculty and Exposure Gap

o Shortage of experienced faculty with on-ground public health experience.
e Inadequate fieldwork and practical exposure to government programs.
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d. Unequal Institutional Access
o States like Assam, Bihar, and Jharkhand lack quality public health institutes.
e. Low Private Sector Demand

e Private sector prefers hospital administrators and MBAs over MPH graduates.
e Lack of awareness about the utility of public health professionals.

f. Funding Limitations

e Low government investment in public health research and training.
e Example: Minimal allocation to Data Protection Board shows disregard for health-linked data governance.

5. Way Forward

a. Create More Public Health Jobs

e Operationalize State Public Health Cadres (as recommended by National Health Policy 2017).
o Institutionalize public health roles in district and block health offices.

b. Regulatory Reforms

e Setup a Central Public Health Education Council under UGC/NMC.
e Mandate standardized curriculum, field training, and faculty qualifications.

c. Expand Institutions

o Establish public health colleges in underserved states.
e Promote PPP models to build training capacity.

d. Integrate Practical Training

e Make field internships mandatory under NHM, IDSP, WHO-supported programs.
e Align curriculum with national disease control programs.

e. Incentivize Private Sector Employment

o Offer tax incentives, CSR-based funding, and recognition programs for private hospitals employing MPH graduates.

6. Conclusion:

India’s public health capacity depends not just on doctors but on skilled public health professionals who can design and implement large-scale health
interventions. To transform India into a health-resilient nation, reforming public health education by improving quality, expanding access, and
creating employment pathways is imperative.

CAR T-Cell Therapy in India

o Syllabus Mapping:
GS Paper 3 - Science & Technology: Biotechnology, Health, Cancer Research, Clinical Trials
GS Paper 2 - Issues Related to Health, Government Policies, Scientific Advancements

1. Context

A recent Lancet study (March 2025) on Phase I and II clinical trials of CAR T-cell therapy in India has reported a 73% success rate in patients
with relapsed or refractory blood cancer. The therapy, developed indigenously, costs 1/20th of global CAR-T treatments, marking a significant
breakthrough in affordable cancer care.

2. What is CAR T-Cell Therapy?

e CAR (Chimeric Antigen Receptor) T-Cell Therapy is an advanced immunotherapy that uses genetically modified T cells to target and
destroy cancer cells.

e T cells, a type of white blood cell, are extracted from the patient, engineered in a lab to express CARs, and reinfused to fight cancer.

e It is particularly used for hematological malignancies like B-cell leukemia and lymphoma, especially when chemotherapy or stem cell
transplants fail.
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3. How It Works: Step-by-Step Process

Step Description

1. T-cell Collection T cells are extracted from the patient's blood

2. Genetic Engineering A gene for a CAR is inserted to enable recognition of cancer cells
3. Expansion Modified CAR T-cells are grown in large numbers in the lab

4. Infusion CAR T-cells are reintroduced into the patient's bloodstream

5. Cancer Cell Elimination CAR T-cells bind to and destroy cells expressing the target antigen

4. Key Findings from the 2025 Lancet Trial

Indicator Outcome

Success Rate 73% of Indian patients showed a positive response

Cost 1/20th of similar global CAR T therapies (approx ¥30-40 lakh abroad)
Common Side Effects Anemia (61%), low platelet count (65%), low white blood cells

Trial Phase Based on Phase I & II clinical trials assessing safety and efficacy

5. Benefits of CAR T-Cell Therapy

e Short Treatment Duration: Faster recovery than traditional chemotherapy

e Personalized Immunotherapy: Uses patient’s own cells, reducing rejection risk

e Long-Term Protection: Acts as a “living drug”, offering sustained defense against relapse
o High Precision: Specifically targets cancer antigens, reducing damage to healthy cells

6. Challenges and Risks
Challenge Description
Cytokine Release Syndrome (CRS) Overactive immune response causing fever, low BP, organ failure
Neurotoxicity Can cause confusion, seizures, or in severe cases, brain swelling
Antigen Escape Cancer cells mutate or lose the target antigen, evading CAR T-cells
Infrastructure & Cost Requires sophisticated labs and trained personnel for gene editing

7. Significance for India

o Health Equity: Reduces dependency on costly imported therapies, making cancer care accessible
o Biotech Advancement: Positions India as a global hub for cell therapy innovation

e Atmanirbhar Bharat in Healthcare: Aligns with India’s push for indigenous drug development
e Public Health Impact: Provides a new lifeline for patients with relapsed blood cancers

8. Way Forward

Action Area Recommendation
Infrastructure Expansion Set up more gene therapy labs and trial centres across India
Regulatory Framework  Streamline fast-track approval for critical therapies like CAR T-cell

Affordability Schemes Incorporate under Ayushman Bharat or CSR-funded cancer programs
Awareness and Training Build capacity of oncologists and pathologists in cell-based therapy
Focus on Solid Tumors Extend CAR-T research beyond blood cancers to treat solid malignancies

9. Conclusion

The success of CAR T-cell therapy in Indian clinical trials marks a milestone in cancer treatment and biotech innovation. As India balances cost,
accessibility, and advanced medical science, such therapies can reshape future healthcare models, especially for diseases previously deemed
incurable.
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SCIENCE & TECHNOLOGY

Supersolid Light

b 4 Syllabus Mapping:
GS Paper III - Science and Technology
Subtopics: Developments in the field of Quantum Physics, New Materials, Emerging Technologies

1. Context:

[talian researchers have successfully demonstrated the existence of supersolid light — a rare quantum state that combines solid-like
structure with superfluidity, using polaritons generated in a semiconductor platform.

2. What is Supersolid Light?

e Supersolid light is a quantum state where light behaves like a solid and a superfluid simultaneously.
e It combines:

o Lattice-like spatial structure (characteristic of solids)

o Frictionless flow (characteristic of superfluids)

Previously:

e Supersolidity was observed only in Bose-Einstein Condensates (BECs) - ultra-cold gases of bosons occupying the same quantum state.
e This is the first time such behavior has been demonstrated using light.

3. How is Supersolid Light Formed?

o Platform Used: A specially designed gallium arsenide (GaAs) semiconductor structure embedded with microscopic ridges.
e Method:
o Laser Beam: Fired into the semiconductor to excite polaritons - hybrid light-matter particles.
o As the photon density increased, satellite condensates formed with symmetric energy levels and opposite wavenumbers - a signature
of supersolidity.

4. Key Features of Supersolid Light:

Feature Description
Lattice Structure Light arranges into spatial patterns like a crystal lattice
Frictionless Flow Moves without resistance, mimicking superfluidity

Quantum Coherence Maintains long-range phase correlation
Symmetry Breaking Breaks both translational and phase symmetries simultaneously
Near Absolute Zero  Exists under extreme cryogenic conditions (close to 0 Kelvin)

5. Significance of the Discovery:

A. Technological Implications
¢ Quantum Computing: May offer stable qubit environments, boosting fault-tolerant computing.
e Advanced Optical Devices: Enables design of light-based logic gates, circuits, and quantum sensors.
e Photonic Circuits: Promotes ultra-fast, low-energy light-based circuits.
B. Scientific Implications
o New State of Matter: Enriches our understanding of quantum phase transitions.

o Exploration of Quantum Symmetry: Helps study phenomena involving simultaneous symmetry breaking.
o Polaritonic Physics: Opens up new frontiers in the manipulation of light-matter interactions.

6. Conclusion:

The realization of supersolid light represents a groundbreaking achievement in quantum physics. By merging properties of solids and superfluids
within light, it sets the stage for revolutionary innovations in quantum technology, photonics, and fundamental physics. This discovery not only
enhances our quantum control capabilities, but also deepens our understanding of the nature of matter and light in extreme conditions.
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Geospatial Intelligence in India

o Syllabus Mapping:
GS Paper 3 - Space Technology, Defence and Security, Science and Technology - Developments and their Applications in Everyday Life

1. Context

China’s recent launch of two high-resolution satellites under the Siwei Commercial Remote Sensing Satellite Systemhas elevated its geospatial
surveillance capabilities. Given the border tensions and economic competition with China, this move raises strategic concerns for India. It
underscores the urgency for India to bolster its indigenous geospatial intelligence (GEOINT) infrastructure.

2. Understanding Geospatial Intelligence (GEOINT)

2.1. Strategic Importance
o National Security: Helps in monitoring borders, detecting troop movements, and managing internal threats.
e Economic Development: Aids in urban planning, infrastructure, agriculture, and disaster management.
o Environmental Management: Tracks natural resources, climate patterns, and supports sustainable practices.
2.2. Indigenous Systems
e NavlC (Navigation with Indian Constellation): India’s regional navigation system.
o India is among the six nations with an indigenous navigation system.
e Comparison:
o Global leaders: US's GPS, Russia's GLONASS, EU's Galileo, China's BeiDou.
o NavlC still faces challenges in global coverage and device compatibility.

2.3. Security Concerns

o Dependency Risk: Over-reliance on foreign systems like GPS poses strategic vulnerabilities.
o Example: GPS jamming by Russia during the Ukraine conflict demonstrated potential misuse of global positioning systems.

3. India’s Progress in Geospatial Ecosystem

3.1. Policy Initiatives
o National Geospatial Policy, 2022:
o Eased restrictions on geospatial data collection.
o Promoted private sector participation and startup innovation.

3.2. Integration with National Missions

e PM SVAMITVA: Land mapping in rural areas using drones and satellite data.
e Mission Mausam: Use of geospatial tech in weather forecasting and climate monitoring.

3.3. Funding Commitment

o National Geospatial Mission received an allocation of X100 crore for 2025-26.
e Objective: Development of high-resolution satellites and supporting infrastructure.

3.4. Private Sector and Startups
e Startups Gaining Momentum:
o Pixxel: Hyperspectral imaging for agriculture and mining.
o SatSure: Agricultural analytics using satellite data.
o Dhruva Space: Satellite platforms and launch integration.

3.5. International Collaborations

e NASA-ISRO Collaboration: Joint Earth observation mission NISAR to be launched soon.
o Bilateral Data Sharing: Partnerships with multiple space agencies for data exchange and research.
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4. Challenges in India's Geospatial Landscape

Challenge Details & Example
Limited Investment India’s investment is far lower than China’s $1.4 trillion geospatial push.
Policy Ambiguity Lack of clear data-sharing policies delays innovation. (e.g., Pixxel delays)

Coordination Gaps Multiple agencies create overlap. (e.g., PM Gati Shakti vs. SVAMITVA roles)
Technological Lag  India lacks real-time analytics and high-res imaging capabilities.
Skill Deficit Few specialized academic courses in geospatial tech in Indian universities.

5. Way Forward
5.1. Boost Investment

o Increase allocations for satellite technology, Al integration, and data platforms.
e Suggestion: Create a geospatial equivalent of BRI to build national infrastructure.

5.2. Streamline Regulatory Framework

e Formulate transparent data policies.
o Simplify licensing procedures for private satellite launches.

5.3. Enhance Institutional Coordination

o Establish a single nodal agency like a Geospatial Development Authority.
e Aim: Avoid duplication and improve execution of multi-ministerial initiatives.

5.4. Capacity Building and Skill Development

e Introduce geospatial intelligence courses in IITs, [ISc, and central universities.
e Collaborate with IIRS (Indian Institute of Remote Sensing) for targeted training.

5.5. Promote Public Awareness and Applications

e Use satellite data in agriculture, climate-resilient planning, and smart city development.
e Launch educational campaigns for farmers on satellite-based crop monitoring.

6. Conclusion

Geospatial intelligence is no longer a niche capability—it is central to national security, economic resilience, and global competitiveness. India’s
timely policy reforms, growing private sector ecosystem, and strategic collaborations provide a strong foundation. However, to achieve technological
sovereignty, India must overcome investment, coordination, and skill-related challenges. A cohesive and well-funded approach will ensure that India
not only catches up but leads the global geospatial revolution.

India’s Data Surge

» Syllabus Mapping:
GS Paper 3 - Science and Technology (IT & Communications, 5G Technology), Infrastructure (Digital Connectivity)
GS Paper 2 - Governance (E-Governance, Digital India Initiatives)

1. Context

The Annual Mobile Broadband Index (MBiT) Report 2024, released by Nokia, highlights India’s rapid evolution in data consumption and 5G
adoption. With monthly data usage per user reaching 27.5 GB, India has emerged as one of the world’s largest mobile data consumers, driven
by 5G expansion and device readiness.

2. Key Statistics from MBiT 2024

Metric Data & Trends

Average Monthly Data Usage 27.5 GB per user in 2024

5G Data Traffic Tripled in 2024; expected to surpass 4G by Q1 2026
5G Fixed Wireless Access (FWA) Users Consume 12x more data than average mobile users
Active 5G Devices in 2024 271 million, doubling year-on-year

Share of 5G in Metro Areas 43% in 2024, up from 20% in 2023

Smartphone Replacement in 2025 90% of new devices expected to be 5G-enabled
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3. Trends in India’s Mobile Data Usage
3.1. Rapid Shift to 5G

e Urban dominance: Metro areas already show a 43% share in 5G data traffic.
e Growth trajectory: 5G usage expected to overtake 4G by early 2026.

3.2. Rural Penetration

e Tier-2 and Tier-3 Circles: Strong growth in Category B and C circles.
o Implication: India’s 5G adoption is no longer limited to urban pockets.

3.3. Device Ecosystem Expansion

e Massive growth in 5G-compatible smartphones.
e Rise in Fixed Wireless Access (FWA) pushing home broadband through mobile networks.

3.4. Decline in 4G

e Gradual phase-out of 4G as data habits shift and consumers upgrade to 5G networks and devices.

4. Significance for India’s Digital Future

Dimension Impact
Digital Economy Boosts Digital India, e-commerce, and mobile banking
E-Governance Enhances efficiency of services like telemedicine, e-learning

Rural Connectivity  Helps bridge the urban-rural digital divide
Network Investment Drives demand for infrastructure upgrades and fiber optic expansion
Data-Driven Growth Empowers Al, IoT, cloud computing, and industry 4.0 transformation

5. Challenges to Address

e Spectrum pricing and auction delays

e Need for fiber backbone expansion in rural areas

o Affordability of 5G devices for low-income users

o Energy efficiency and network sustainability concerns

6. Conclusion

The 2024 MBIT report signals a transformational shift in India’s digital consumption patterns, with 5G emerging as the dominant force. As India
prepares for a data-rich economy, policies must focus on inclusive infrastructure, rural digital enablement, and affordable access to ensure that
the benefits of 5G and mobile broadband reach every citizen.

IT Act, 2000

o Syllabus Mapping:
GS Paper 2 - Governance (Cybersecurity, Government Policies, Role of Judiciary)
GS Paper 3 - Science and Technology (Cyber Security, IT Act, Digital India)

1. Context

X Corp. (formerly Twitter Inc.) has challenged the Government of India’s content blocking orders in the Karnataka High Court, objecting to
the Sahyog Portal—an online interface for issuing content removal notices. The platform is accused of bypassing legal safeguards under
the Information Technology (IT) Act, 2000, raising concerns about freedom of speech, intermediary liability, and digital rights.

2. What is the I'T Act, 2000?

o India’s primary legislation governing cyberspace, electronic transactions, and digital security
e Enacted to regulate e-commerce, data privacy, and cybercrime in the Information Age
e Came into force: 17 October 2000

3. Aims of the I'T Act

e Legal recognition of digital transactions and communication
e Enable secure digital governance and online commerce
e Prescribe penalties and legal remedies for cyber offenses
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e Build trust in digital infrastructure and foster innovation

4. Key Features of the IT Act

Feature Details

Electronic Records and Signatures Legal validity given to e-documents and digital signatures

Intermediary Liability Framework Establishes obligations and immunities for digital intermediaries (Section 79)
Cybersecurity Regulation Empowers CERT-In and central authorities to handle cyber incidents
Amendments: Major updates in 2008 (cybercrime focus) and 2015 (data protection focus)

5. Key Provisions in News

5.1. Section 69A - Blocking of Content

e Empowers the Central Government to block online information in the interest of:
o Sovereignty and integrity
o Security of the state
o Public order or morality
e Requires written orders with recorded reasons
e Must adhere to procedural safeguards
e Judicial Interpretation:
o Shreya Singhal v. Union of India (2015): Upheld Section 69A’s constitutionality only if procedural safeguards are strictly followed

5.2. Section 79 - Intermediary Liability

o Offers "safe harbour” protection to intermediaries for content posted by third parties
e Conditional upon:
o Due diligence
o Compliance with takedown notices
e Section 79(3)(b): Intermediary loses protection if it fails to act on government-flagged unlawful content
o Limitation:
o Does not authorize the government to issue direct blocking orders to intermediaries

6. About the Sahyog Portal

Aspect Details

Launched By Ministry of Home Affairs (MHA)

Purpose Facilitate automated issuance of content removal notices
Functions

o Centralized platform connecting authorized agencies and intermediaries
o Allows tracking, issuing, and compliance monitoring of content-related directives
e Designed to enhance response time to unlawful or harmful digital content

Controversy

e Alleged to bypass procedural safeguards under Section 69A
o C(riticized as a potential “censorship portal” by X Corp., citing lack of transparency and judicial oversight

7. Judicial and Constitutional Concerns

Concern Explanation

Freedom of Expression (Art. 19) Content takedown must respect reasonable restrictions under Article 19(2)

Due Process Violation Automated portals must not override manual review and legal notice systems

Judicial Oversight Courts have emphasized the need for review mechanisms and transparency
8. Way Forward

8.1. Enhance Transparency: Develop public dashboards for blocked URLs and reasons for removal
8.2. Strengthen Procedural Safeguards: Ensure review committees and independent oversight for takedown orders

8.3. Update Legal Framework: Amend IT Act to address Al-based content moderation, algorithmic censorship, and cross-border digital
governance

8.4. Balance Regulation and Rights: Maintain equilibrium between national security, public order, and freedom of speech
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9. Conclusion
The IT Act, 2000 remains a cornerstone of India’s digital governance architecture, but with rapid technological evolution, it requires continuous

legal and institutional adaptation. The Sahyog Portal dispute underscores the importance of aligning cyber regulations with constitutional
values, ensuring that digital empowerment does not come at the cost of digital rights.

India’s 5G Surge

o Syllabus Mapping:
GS Paper 3 - Science and Technology: IT & Communication, 5G Infrastructure, Digital Connectivity
GS Paper 2 - Governance: E-Governance, Digital India, Public Service Delivery

1. Context

The Annual Mobile Broadband Index (MBIiT) Report 2024, released by Nokia, highlights India’s exponential growth in mobile data usage and
the rapid transition towards 5G networks. It reflects the country’s evolving digital ecosystem and rising data consumption patterns.

2. Key Statistics: India’s Data Usage in 2024

Metric Data Highlight

Average Monthly Data Usage 27.5 GB per user in 2024

5G Data Traffic Growth Tripled in 2024; likely to overtake 4G traffic by Q1 2026

5G FWA Usage Fixed Wireless Access (FWA) users consume 12x more than mobile users
Active 5G Devices 271 million in 2024; doubled year-on-year

5G Share in Metro Data Usage Increased from 20% (2023) to 43% (2024)

Smartphone Replacement Forecast (2025) 90% of new phones expected to be 5G-enabled

3. Major Trends in India’s Mobile Data Ecosystem
3.1. Rapid Shift to 5G

e Metro cities lead the transition with 43% share of mobile broadband usage through 5G.
e 5Gis poised to replace 4G as the dominant data carrier by early 2026.

3.2. Rural Penetration Increasing

o Significant growth observed in Category B and C circles, signaling broader digital inclusion.
o Expansion aided by affordable 5G smartphones and telecom infrastructure.

3.3. Device Ecosystem Maturity

e Surge in 5G-compatible devices driven by consumer upgrades and price drops.
o Upcoming 2025 cycle expected to see 90% smartphone replacements as 5G-ready.

3.4. Decline in 4G Dominance

e Gradual reduction in 4G usage, especially in urban areas, as users shift to faster and more efficient networks.

4. Significance for India’s Digital Landscape

Dimension Impact
Digital Economy Boosts e-commerce, fintech, OTT, and app-based services
E-Governance Enhances delivery of digital public services like telemedicine and online education

Network Investment Encourages expansion in fiber optics, edge computing, and Al-integrated networks
Rural Empowerment Bridges digital divide and enables rural startups and agri-tech

Policy Impetus Supports Digital India, BharatNet, and PM-WANI initiatives
5. Way Forward
Action Area Recommendations
Infrastructure Expansion Prioritize fiber deployment and tower upgrades in rural areas
Affordable 5G Devices Promote PLI schemes to manufacture low-cost 5G smartphones
Regulatory Support Simplify licensing, spectrum pricing, and allow active infrastructure sharing
Data Governance Strengthen privacy and data protection frameworks under DPDP Act, 2023
Digital Literacy Launch programs for awareness, accessibility, and cyber hygiene
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6. Conclusion
The 2024 MBIT Report confirms India’s emergence as a global leader in mobile broadband consumption, powered by 5G expansion, device

affordability, and rural connectivity. The focus must now shift towards inclusive growth, data protection, and sustainable digital infrastructure to
harness the full potential of this data revolution.

Audible Enclaves

o Syllabus Mapping:
GS Paper 3 - Science and Technology: Recent Developments, Innovations, Acoustic Technology

1. Context

Scientists at Pennsylvania State University (Penn State) have developed a pioneering acoustic technology termed “Audible Enclaves”,
allowing localized sound delivery without the use of headphones. This innovation is designed to enhance privacy in public audio experiences,
potentially transforming communication in shared spaces.

2. What Are Audible Enclaves?

e Audible Enclaves are localized sound zones created by ultrasonic beam intersections.

e They allow audio to be heard only at precise spatial points, functioning like a virtual headset—ideal for personal audio delivery in public
environments.

e The concept eliminates sound leakage and enhances acoustic privacy.

3. Scientific Principle Behind the Technology
3.1. Nonlinear Acoustic Effect

e Audible sound is produced when two ultrasonic waves at slightly different frequencies intersect.
o The non-linear interaction at the point of intersection demodulates into audible sound.

3.2. Use of Metasurfaces

e Special 3D-printed acoustic lenses (metasurfaces) bend ultrasonic beams along crescent-shaped trajectories.
o These surfaces enable the sound to curve around obstacles, maintaining a precise focus point.

4. How Audible Enclaves Work

Component Function

Ultrasonic Transducers Emit ultrasonic beams at specific frequencies

Metasurface Acoustic Lenses Bend beams to intersect at a controlled location

Intersection Zone The only location where audible sound is perceived

Obstacle Navigation Beams can bend around barriers such as human heads or furniture
5. Key Features and Applications

Feature Significance

Privacy Listening Only the targeted user hears the audio, maintaining confidentiality

Virtual Headset Experience Works without physical headphones or earbuds

No Sound Leakage Others in the vicinity remain undisturbed

Versatile Usage Tested in classrooms, vehicles, museums, and open spaces

Obstacle Tolerance Can bend sound paths around objects and people

Potential Applications:

e Public kiosks and ATMs

e Private audio delivery in classrooms or museums

e In-vehicle navigation or entertainment systems

e Personalized announcements at airports or stations

6. Limitations and Challenges

Limitation Description

Short Operational Range  Functional up to 1 meter from the sound source

Low Sound Intensity Limited to around 60 decibels (comparable to normal human conversation)
Power Requirements Longer range or louder sound needs higher beam intensity

Environmental Sensitivity Performance may degrade in noisy or open outdoor settings
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7. Technological Significance
e Disruptive innovation in personal audio systems
e Offers a non-invasive and hygienic alternative to shared headphones

o Aligns with global trends toward immersive, contactless audio delivery
e Opens new pathways in acoustic engineering and human-machine interaction

8. Conclusion
Audible Enclaves represent a groundbreaking shift in personal sound delivery, blending physics, acoustic innovation, and design to offer private

listening without physical devices. While still in developmental stages, with limitations in range and power, the technology holds promise for
future urban communication systems, personal privacy in public spaces, and smart infrastructure.

Samarth Incubation Program

o Syllabus Mapping:
GS Paper III - Science & Technology, Innovation, Startup Ecosystem, Infrastructure (Telecom Sector)

1. Context

e The Centre for Development of Telematics (C-DOT), under the Department of Telecommunications (DoT), has launched the Samarth
Incubation Program to support startups and innovators in the telecom and ICT domains.
e The program is implemented in collaboration with Software Technology Parks of India (STPI).

2. What is the Samarth Incubation Program?

e A dedicated startup incubation platform that bridges the gap between ideation and commercialization of next-gen technologies.
o Itseeks to foster innovation, promote entrepreneurship, and boost R&D in the telecom sector.

3. Implementing Agencies

Stakeholder Role
C-DOT Conceptualizer & program owner
DoT (Ministry of Communications) Nodal ministry

STPI (Software Technology Parks of India) Implementation partner
4. Objectives of the Program

e Supportindigenous innovation in 5G/6G, Al, Quantum Technologies, 10T, and Cybersecurity.
e Strengthen India’s self-reliant (Aatmanirbhar) digital infrastructure.

e Promote public-private partnerships (PPP) in telecom innovation.

e Generate employment through tech-based entrepreneurship.

5. Key Features of the Samarth Program

Feature Description

Cohort Size 18 startups per cycle (total of 36 across two 6-month cohorts)
Mode Hybrid model - physical + virtual delivery

Grant Support Up to X5 lakh per startup

Infrastructure Access Access to C-DOT labs, testbeds, and R&D facilities

Mentorship Support from industry leaders, domain experts, and investors
Eligibility Only DPIIT-recognized startups can apply

6. Significance of the Initiative

e Promotes localization of advanced telecom technologies to reduce import dependency.

e Contributes to Digital India, Startup India, and Make in India missions.

o (Catalyzes innovation-driven job creation and boosts the telecom startup ecosystem.

e Encourages deep-tech startups in strategic areas critical for national security and economic growth.

7. Contemporary Relevance

e Comes at a time when India is ramping up 5G infrastructure and exploring 6G frontiers.
e Aligns with the National Digital Communications Policy, 2018, which emphasizes innovation and indigenous R&D.
o Strengthens India’s positioning in the global telecom supply chain amid geopolitical shifts and digital sovereignty concerns.
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Conclusion (Keywords)

The Samarth Incubation Program is a strategic initiative to drive technological self-reliance, startup support, and next-gen telecom innovation.
By fostering deep-tech entrepreneurship and enabling research-commercialization linkages, it holds the potential to redefine India’s role in the
global digital economy.

Hyperloop Technology in India

o Syllabus Mapping:

GS Paper III - Science and Technology

V Science and Technology Developments and Applications
v Indigenization of Technology and Innovation

V Infrastructure: Transportation

1. Context:

The Indian Railways, in collaboration with IIT Madras and Integral Coach Factory (ICF), Chennai, is developing indigenous Hyperloop technology.
The test facility at IIT Madras is now the longest in Asia, and the technology has shown promising initial results.

2. What is Hyperloop Technology?

e Definition:
A futuristic high-speed transportation system in which pods travel through low-pressure vacuum tubes using magnetic
levitation and electromagnetic propulsion.
e Speed Capability:
Can reach speeds up to 1,220 km/h (faster than most commercial aircraft on shorter routes).
e Origin:
Concept popularized by Elon Musk in his 2013 white paper (Hyperloop Alpha).

3. How Hyperloop Works — Mechanism

Component Function

Vacuum Tubes Minimize air resistance by maintaining low pressure inside the tube.
Magnetic Levitation (Maglev) Lifts the pod above the track, reducing contact friction.

Electromagnetic Propulsion Accelerates the pod using electric motors placed along the tube.

Pod Design Streamlined and lightweight capsules for transporting passengers or cargo.

4. Key Features of Hyperloop

e Ultra-high-speed travel with minimal delays.

o Energy-efficient and low carbon emissions due to reduced drag and clean propulsion.
e Minimal noise and ground footprint, ideal for urban corridors.

o Weather-resistant due to enclosed structure.

o Potential to revolutionize inter-city transport, reducing travel time drastically.

5. Hyperloop Development in India

Parameter Details

Test Facility IIT Madras, houses Asia’s longest Hyperloop vacuum tube test track.
Implementation Body Integral Coach Factory (ICF), Chennai, under Ministry of Railways.

Lead Innovators Avishkar Hyperloop Team (student-led initiative at IIT Madras).

Objective Indigenous development of scalable Hyperloop tech for passenger and cargo mobility.
Ministry Involved Ministry of Railways.

6. Significance for India

e Technological Leadership:

Positions India as a front-runner in next-gen transport innovation.
e Atmanirbhar Bharat Push:

Strengthens indigenous research and development, reducing reliance on foreign technologies.
e Urban Congestion Solution:

Potential alternative to crowded road and rail networks.
e Economic Impact:

Accelerates logistics, reduces travel costs, and promotes economic integration between cities.
e Sustainability:

A clean-energy alternative aligned with India’s net-zero emissions goals.
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7. Global Hyperloop Developments — Comparison

Country Project/Company Status
USA Virgin Hyperloop Tested at 387 km/h in Nevada; paused passenger trials.
UAE Dubai Hyperloop Planned corridor between Dubai and Abu Dhabi (~12 minutes travel).
China CRRC and Tsinghua University Developing low-pressure maglev prototypes.
8. Challenges Ahead

o High Initial Costs:
Infrastructure and vacuum tube construction are capital intensive.
e Land Acquisition:
Alignment and route development could face social and legal resistance.
e Regulatory Framework:
India lacks dedicated safety and operational standards for vacuum tube transport.
e Scalability and Safety:
Long-term human safety in vacuum tubes and emergency evacuation procedures yet to be validated.

9. Way Forward

e Policy Support:
Develop a regulatory roadmap and funding ecosystem for Hyperloop R&D.
o Pilot Projects:
Select short-distance high-density corridors (e.g.,, Mumbai-Pune, Delhi-Jaipur) for trials.
e Industry Collaboration:
Partner with global players for knowledge transfer and scaling of indigenous designs.
o Skilled Workforce Development:
Promote specialized training in maglev, cryogenics, and vacuum engineering.

10. Conclusion
India’s investment in Hyperloop technology, led by IIT Madras and ICF Chennai, marks a transformational step in transportation innovation. If

successfully implemented, it can position India as a pioneer in ultra-fast, clean, and sustainable mobility. Strategic investments, regulation, and
global collaboration are key to realizing its full potential.

Beed Meteorite Fall

o Syllabus Mapping:
GS Paper 3 - Science and Technology: Space Science, Astronomy, Research Initiatives
GS Paper 1 - Geography: Geomorphic Events, Natural Phenomena

1. Context

On 18 March 2025, scientists confirmed the fall of a meteorite in a village in Beed district, Maharashtra. The event has sparked interest among
space researchers and geologists for its potential to offer clues about the origin and evolution of the solar system.

2. Understanding Key Terms

Term Definition
Meteoroid A small rock or particle from a comet or asteroid orbiting the Sun
Meteor The visible streak of light (shooting star) when a meteoroid enters Earth’s atmosphere and burns up

Meteorite A meteoroid that survives its fiery passage through the atmosphere and lands on Earth’s surface

3. Why Meteorites Matter: Scientific Significance

o Fossils of the Early Solar System:
Meteorites are unaltered remnants from the time of the solar system’s formation (~4.6 billion years ago).
e (Clues to Planetary Formation:
Offer insight into the geochemistry, mineralogy, and core-mantle composition of terrestrial planets.
e Origins of Life:
Some meteorites contain organic molecules (e.g., amino acids), raising hypotheses about the extraterrestrial origin of life.
o Comparative Planetology:
Help understand how Earth, Mars, and other bodies evolved by comparing isotopic signatures.
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4. Global Meteor Research and Monitoring Systems

Initiative Description

NASA All Sky Fireball Network Tracks fireballs (meteors brighter than Venus) using a network of ground-based cameras across the U.S.
CMOR (Canada) Canadian Meteor Orbit Radar system measures speed, trajectory, and entry angle of meteoroids
European Fireball Network Tracks fireballs over Europe and maps possible meteorite landing locations

ISRO's Meteoroid Studies Part of Indian Space Research Organisation’s research on near-Earth objects (NEOs) and space debris

5. India and Meteorite Studies

e Geological Survey of India (GSI): Plays a key role in analyzing and preserving meteorite samples.
o Past Notable Falls:

o Orissa (1863) - GSI's first documented meteorite

o Jharkhand (2017) - Meteorite kept in Ranchi Science Centre

o Tamil Nadu (2016) - Suspected meteorite caused a fatality (first alleged case globally)

6. Way Ahead: Maximising Scientific Value

Action Area Recommendation

Sample Recovery and Preservation Meteorites must be secured and preserved in controlled environments to prevent contamination
Scientific Collaboration Promote partnerships between ISRO, GSI, IITs, and international observatories

Awareness and Citizen Science Encourage public reporting and awareness for future meteor sightings

Space Weather Forecasting Strengthen capabilities in tracking near-Earth objects (NEOs)

7. Conclusion

The Beed meteorite fall is not just a celestial event—it is a scientific opportunity to decode the primordial history of our solar system. By
fostering research, documentation, and public-scientific collaboration, India can significantly contribute to the global quest to understand space
and life beyond Earth.
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