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POLITY

Deputy Speaker of Lok Sabha

o Syllabus Mapping:
GS Paper II - Indian Polity: Parliament - Structure, Functioning, Conduct of Business; Role of the Speaker and Deputy Speaker

1. Context

The 18th Lok Sabha, like its predecessor, has not yet elected a Deputy Speaker, raising constitutional, procedural, and democratic concerns. The
delay challenges Article 93, established parliamentary conventions, and the spirit of institutional neutrality.

2. Constitutional & Legal Framework

Provision Details

Article 93 Mandates that Lok Sabha shall choose two members—a Speaker and Deputy Speaker—"as soon as may be".
Rules of Procedure The date for the Deputy Speaker’s election is decided after the Speaker’s election, and is notified by the Speaker.
No Legal Deadline No statutory or constitutional time limit for electing the Deputy Speaker exists currently.

3. Election & Conventions

o Elected By: Members of Lok Sabha from among themselves.
o Tradition: Deputy Speaker is usually elected from the Opposition benches to ensure bipartisan functioning (though not mandatory).
o Historical Precedent: M. A. Ayyangar (Opposition) became the first Deputy Speaker (1952-56), setting the tone for cross-party representation.

4. Powers & Functions

Function Explanation
Presiding Role Acts as Speaker in the latter’s absence or incapacity.
Casting Vote Exercises a casting vote only in case of a tie while presiding.

Committee Chairmanship  Can be nominated as chairperson of parliamentary committees.
Institutional Independence Responsible to the House, not subordinate to the Speaker.

5. Importance & Relevance

A. Ensures Continuity

e Prevents legislative disruptions in Speaker’s absence.
e Upholds procedural efficiency during debates or sudden crises.

B. Maintains Neutrality

e Serves as a check and balance to the Speaker.
o Strengthens parliamentary credibility (S.C. Kashyap: "Speaker cannot preside without relief").

C. Symbol of Inclusivity

e Traditionally being from the Opposition, the Deputy Speaker promotes bipartisan trust.
e Acts as a bridge between treasury and opposition benches.

D. Emergency Preparedness

e In case of death or resignation of Speaker, Deputy Speaker becomes acting presiding officer.
e E.g, M.A. Ayyangar took over proceedings after G.V. Mavalankar’s demise in 1956.

6. Impact of Prolonged Vacancy

Dimension Impact

Procedural Disruption No institutional continuity in Speaker’s absence, weakening legislative efficiency.
Concentration of Power Excessive reliance on the Speaker leads to power asymmetry.

Erosion of Convention Undermines constitutional morality and dilutes trust in democratic processes.

Emergency Unpreparedness No designated second-in-command during crises or procedural deadlocks.
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7. Legislative Reforms Needed

A. Time-Bound Election
e Amend Article 93 to specify a 60-day limit for electing the Deputy Speaker from the first sitting.
B. Trigger Mechanism
o Allow the President, on Cabinet’s advice, to initiate election if Lok Sabha delays the process unreasonably.
C. Codify Opposition Role
e Mandate conventions giving the post to Opposition members through a revised Rules of Procedure framework.
D. Clarify Statutory Role

e Amend parliamentary rules to clearly define election timelines, powers, and removal procedures.

8. Comparative Perspectives

Country Provision for Deputy Speaker

UK Multiple Deputy Speakers elected from various parties for impartiality.
Canada Deputy Speaker elected at start of each Parliamentary session.
India Practice of long vacancy unprecedented in constitutional democracies.

9. Conclusion

The Office of the Deputy Speaker is more than a procedural formality—it embodies the principle of shared responsibility and institutional
balance in India’s parliamentary democracy. The continued vacancy since 2019 weakens the spirit of constitutionalism and bipartisanship.

Timely election and convention adherence are crucial for restoring credibility, balance, and resiliencein India’s legislative functioning.

Private Member’s Bills in India

o Syllabus Mapping:
GS Paper II - Polity & Governance: Parliament - Structure, Functioning, Conduct of Business, and Legislative Procedures
GS Paper II - Governance: Democratic Accountability, Role of MPs, Law-Making Process

1. Context: Decline in PMB Deliberations

e Despite their potential to foster democratic expression and legislative innovation, Private Member’s Bills (PMBs) have faced neglect in
recent parliamentary sessions.

e C(Calls forreform have emerged from institutions like the NHRC, parliamentary experts, and MPs themselves, highlighting the need to revive PMBs
as tools of participatory democracy.

2. What is a Private Member’s Bill?

e A Private Member’s Bill is introduced by an MP who is not a Minister.
e Represents personal or political party views, not necessarily the official government position.
o Itfollows the same legislative procedure as government bills:

o Introduction

o Discussion

o Voting

o Presidential Assent

Rules for Introduction

e PMBs are usually introduced on Fridays in both Lok Sabha and Rajya Sabha as per Rules of Procedure.

3. Historical and Contemporary Trends

Parameter Observation

Total Passed Since Independence 14 PMBs passed into law

Last PMB Passed by Both Houses 1970

17th Lok Sabha (2019-24) 729 PMBs introduced, only 2 discussed
18th Lok Sabha (2024) 64 PMB:s introduced, 0 discussed so far

4
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Winter Session 2024 Lok Sabha: 0.15 hrs, Rajya Sabha: 0.62 hrs on PMBs
4. Importance of PMBs in Democracy

1. Platform for Independent Legislative Expression

e Allows MPs to introduce bills based on personal conviction or constituency needs.
o Example: Supriya Sule’s “Right to Disconnect” Bill (2019).

2. Policy Incubator

e PMBs often lay the groundwork for future government legislations.
o Example: Tiruchi Siva’s 2014 Transgender Rights Bill, precursor to the 2019 Transgender Persons Act.

3. Outlet for Ruling Party MPs

e Offers scope for independent views from within the ruling party.
o Example: Gopal Shetty’s Bill on senior citizen healthcare.

4. Tool for Strengthening Parliamentary Oversight

e Promotes debate and dissent beyond the control of the party whip, upholding the spirit of deliberative democracy.

5. Reasons Behind the Decline

Reason Description Example
Government Business Priority PMB time on Fridays often replaced by urgent government Budgetdebates displacing PMB time (2024).
discussions.
Frequent Disruptions Adjournments and walkouts cut short PMB discussions. 2 PMB Fridays lost during Winter Session
2024.
Anti-Defection Law (52nd MPs fear backlash for going against party line, even in Reduced independence post-1985
Amendment) independent bills. amendment.
Low Attendance on Fridays MPs tend to leave early for their constituencies. Common practice towards weekend
sessions.
Discretion of Speaker/Chairman No fixed mandate to ensure PMB discussions; subject to Full 62-hour session in 2024 saw negligible
procedural discretion. PMB time.

6. Way Forward: Institutional and Procedural Reforms
1. Protect Dedicated PMB Time
e Amend rules to guarantee Fridays exclusively for PMBs, with exceptions only for national emergencies.
2. Midweek PMB Slot
e Consider shifting PMB discussion to Wednesdays to ensure higher MP participation.
3. PMB Prioritisation Committee

o Establish an independent expert panel to shortlist high-impact PMBs for fast-track discussion.
o Inspired by the UK’s Ten-Minute Rule system.

4. Extend Parliamentary Working Hours
o Allow additional sitting time to accommodate both government and private business.
5. Digital Transparency and Tracking

e Launch online dashboards to track PMB progress, promote citizen engagement, and ensure legislative accountability.

7. Conclusion

e Private Member’s Bills are more than symbolic—they are crucial instruments of legislative innovation, public representation, and
democratic accountability.

e Their marginalization points to the centralization of the legislative processand the decline of deliberative democracy in India’s
Parliament.

e Torestore the legitimacy of participatory law-making, Parliament must institutionalize reforms that revive PMBs, encourage constructive
dissent, and empower legislators to shape policy independently.

5
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Regulating Private School Fees in India

o Syllabus Mapping:

GS Paper II - Governance & Social Justice: Issues Relating to Education, Role of Regulatory Bodies, Citizen-Centric Governance
GS Paper II - Polity: Fundamental Rights (Article 21A), Centre-State Relations in Education

Essay Paper: Themes like “Education and Inequality” or “Public vs Private Education Debate”

1. Context: Delhi’s Crackdown on Arbitrary Fee Hikes

e InApril 2025, the Delhi government issued new guidelines mandating prior approval for fee hikes by private schools situated on
government land.

e The move came after mass protests against steep, sudden fee hikes in South Delhi and reflects the broader concern over unregulated private
education across Indian cities.

2. Private Education Landscape: Key Data Highlights

Indicator Data

Avg. Annual Private School Fee (Secondary Level) - Delhi 332,003

All-India Average (NSS 2017-18) 11,026

Parliamentary Time on Private Education (2019-2024)  Only 9.08 hours (PRS 2024)

South Delhi Protest Trigger 20% hike in one school sparked mass protest in 2025

3. Why Private School Fee Regulation is Necessary

1. Prevent Arbitrary Fee Hikes

e Schools often raise fees without justification, burdening parents mid-academic year.
o Example: 20% hike in a South Delhi school led to widespread unrest.

2. Ensure Transparency and Accountability

e Mandatory disclosure of audited financials builds trust and ensures ethical financial practices.
3. Protect Right to Education (Article 21A)

o Exorbitant fees violate the spirit of equitable access to quality education for all children, especially middle-class families.
4. Bridge Socio-Economic Gaps

o Without checks, elite capture of private schools creates educational stratification.
o Delhi’s average private fee is 3x the national average.

5. Encourage Healthy Competition

e Feeregulation ensures that government schools and private schools compete on quality, not just affordability.

4. Challenges in Implementing Fee Regulation

Challenge Description Example
Lack of Transparency Schools rarely share breakups or financial audits. Delhi 2025 draft flagged illegal retrospective
hikes.

Regulatory Fragmentation No central law; state frameworks vary significantly. Creates inconsistency across cities.

Balancing Autonomy vs Over-control may stifle innovation and quality. NEP 2020 calls for autonomy  with

Regulation transparency.

Strained Public System Unregulated private sector shifts pressure to underfunded govt Leads to capacity overload.
schools.

5. Comparative City-Wise Models in India

City Regulation Model Key Features

Delhi Approval-Based Schools on government land must seek prior approval under the Delhi School Education Act, 1973.

Bengaluru Formula-Based Annual fee hikes capped at 10% under Karnataka’s 2022 rules; subject to audit justifications.

Cap

Mumbai Objection-Based Schools can hike fees freely, but if 25% of parents object, the Fee Regulation Committee (FRC) reviews the

case.
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6. The Way Forward: Towards a National Framework

1. Draft a National Fee Regulation Code
e C(Create a central guiding document to harmonize state practices, while retaining flexibility for regional needs.
2. Ensure Transparency in Disclosures
e Mandate annual financial audits, salary disclosures, and fee structure publication on school websites.
3. Digital Dashboards for Monitoring
e Develop state-level platforms where:
o Parents can review fee structures
o File objections
o Track school compliance with regulations
4. Link Fee Hikes to Valid Parameters
o Tie fee increases to inflation, facility expansion, or teacher training expenditure, rather than arbitrary decisions.

5. Empower Parents Legally

e Strengthen PTA representation in decision-making.
o Provide legal aid to families challenging excessive fees.

7. Conclusion

o Private school fee regulation is at the intersection of education equity and institutional autonomy.

o While states like Delhi, Karnataka, and Maharashtra offer varied models, the lack of uniformity demands a central policy intervention.

e The future lies in data-backed, transparent, and participatory mechanisms that uphold student rights without stifling institutional
growth.

e Abalanced regulatory framework, rooted in equity and accountability, is essential for India’s education system to be truly inclusive,
competitive, and future-ready.

National Human Rights Commission (NHRC)

o Syllabus Mapping:

GS Paper II - Governance: Statutory and Regulatory Bodies, Human Rights Institutions

GS Paper II - Polity: Constitutional Safeguards, Rights Issues, Role of Civil Services

GS Paper III - Internal Security (indirectly): Prison Reforms, Rights of Vulnerable Sections

1. Context: NHRC Intervenes in Kerala Jail Conditions

e The NHRC took suo motu cognizance of a media report detailing inadequate infrastructure and staff shortagesin Kerala prisons, which
severely limits inmates’ access to education.
e This intervention reflects the NHRC'’s continuing role in safeguarding basic rights, particularly in custodial institutions.

2. What is the National Human Rights Commission (NHRC)?

Statutory Framework

o Established: 12 October 1993 under The Protection of Human Rights Act, 1993
e Amended Act: The Protection of Human Rights (Amendment) Act, 2019

e Status: Statutory, autonomous, non-constitutional body

e Headquarters: New Delhi

Mandate: To protect and promote human rights, including the rights to life, liberty, equality, and dignity, guaranteed by the Constitution and
international conventions.
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3. Composition of the NHRC

Position Eligibility / Composition
Chairperson A retired Chief Justice of India
Members - One retired or sitting Judge of the Supreme Court

- One retired or sitting Chief Justice of a High Court

- Two persons with expertise in human rights
Ex-Officio Members Chairpersons of:

* National Commission for Scheduled Castes (NCSC)

* National Commission for Scheduled Tribes (NCST)

* National Commission for Women (NCW)

* National Commission for Minorities (NCM)

4. Powers and Functions of NHRC

1. Inquiry and Investigation

e (Can inquire into complaints of:

o Human rights violations

o Negligence by public servants in preventing such violations
e (Can act suo motu, on petitions, or on court referrals.

2. Custodial and Institutional Oversight

e Conducts visits to jails, detention centres, and mental institutions.
o Reviews living conditions and makes recommendations for reforms.

3. Advisory Role to the Government

e Recommends measures for:
o Implementation of constitutional safeguards
o Compliance with international human rights treaties

4. Human Rights Awareness

e Organizes:
o Seminars
o Publications
o Workshops
o Training sessions for officials and civil society

5. Judicial Powers

e Has powers of a civil court under the Code of Civil Procedure, 1908:
o Summoning witnesses
Recording statements
o Demanding documents and evidence

6. Recommendations

e May recommend:
o Monetary relief
o Prosecution of erring officials
o Systemic changes
o However, recommendations are not legally binding, though generally respected by authorities.

5. Limitations of the NHRC

Limitation Explanation

Advisory Nature Cannot enforce decisions; depends on moral authority and government cooperation.
Lack of Punitive Powers Cannot prosecute offenders independently.

Limited Jurisdiction Cannot probe matters older than one year or issues sub judice.

Dependency on State Bodies Coordination issues with State Human Rights Commissions (SHRCs).
Infrastructure Constraints  Faces staff shortages, delays in appointments, and limited outreach in rural areas.
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6. Recent Interventions by NHRC (Selected Examples)

e 2023: Sought report on custodial deaths in Uttar Pradesh.

e 2022: Acted on allegations of manual scavenging deaths in Tamil Nadu.

e 2021: Issued notice to Assam government over eviction-related human rights concerns.

e 2024-2025: Suo motu cognizance of prison conditions in Kerala affecting right to education for inmates.

7. Way Forward: Strengthening the NHRC

Institutional Reforms

e Make recommendations binding through legislative amendment or executive commitment.
e Increase funding, staffing, and regional offices.

Legal Empowerment

e Grant punitive powers for deliberate rights violations.
o Allow review of older cases in exceptional circumstances.

Strengthen Coordination
e Improve synergy between NHRC and SHRCs, as well as with civil society and media.
Digital Integration

o Use Al tools for rights violation detection, monitoring prison conditions, and case tracking.

8. Conclusion

e The NHRC plays a pivotal rolein ensuring that human rights are not merely constitutional ideals butlived realities, especially
for marginalized and voiceless communities.

e AsIndia grows economically and geopolitically, ensuring human dignity, especially in state-run institutions like jails and mental health centres,
is essential for a rights-based democracy.

e For this, the NHRC must be empowered, modernized, and its recommendations respected, reaffirming its role as the moral conscience of
the Indian state.

Reinventing Accountability

b4 Syllabus Mapping:
GS Paper II - Indian Polity and Governance: Parliament and State Legislatures - Structure, Functioning, Conduct of Business, and Accountability
Mechanisms

1. Context: Erosion of Legislative Oversight

e Though India’s parliamentary system was designed to ensure daily accountability of the executive, recent trends suggest a decline in
Parliament's monitoring and scrutiny role.

e Factors such asfrequent disruptions, ineffective use of parliamentary committees, and absence of post-legislative review are
contributing to this decline, thereby weakening democratic governance.

2. Parliamentary Oversight: Meaning and Significance

What is Parliamentary Oversight?

e It is the continuous evaluation of executive actions by the legislature to ensure transparency, accountability, and responsiveness in
governance.
e Itincludes routine mechanisms such as:
o Question Hour
o Zero Hour
o Department-related Standing Committees (DRSCs)
o Parliamentary debates and motions

Why is it Vital?

e Under Article 75 of the Constitution, the Council of Ministers is collectively responsible to the Lok Sabha.
o Itreinforces checks and balances, ensuring that laws and policies serve public interest.

9
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e B.R. Ambedkar emphasized parliamentary democracy as a model of “more responsibility, less stability”, highlighting the primacy of
legislative scrutiny over executive actions.

3. Key Instruments of Oversight

Tool Purpose

Question Hour Direct questioning of ministers on policies, schemes, or scandals.
Adjournment & No-Confidence Motions Hold the government accountable on serious issues.

Committee Reports Provide domain-specific, data-backed recommendations.

Parliamentary Debates Enable discussion on bills, motions, and pressing matters of public importance.

4. Oversight Under Threat: Structural Challenges

4.1 Weakening Question Hour

e 17th Lok Sabha (2019-24) saw only 60% functionality of Question Hour, with even lower rates (52%) in the Rajya Sabha.
e Frequent adjournments and protests have disrupted meaningful scrutiny.
o Example: The Pegasus spyware scandal (2021) saw Parliament disrupted repeatedly, preventing effective questioning of the executive.

4.2 Underutilisation of Parliamentary Committees

o Committees generate comprehensive reports, but these are:
o Rarely discussed in the full House.
o Undermined by frequent rotation of members, leading to lack of domain expertise.
o Example: The Standing Committee on Environment's 2021 report on Delhi’s air pollution received little legislative traction.

4.3 No Post-Legislative Scrutiny

o Indialacks a systematic framework to assess law implementation post-enactment.
o Example: The Companies (Amendment) Act, 2013, intended to simplify corporate compliance, led to an unexpected surge in criminal cases,
due to poor post-legislative analysis.

5. Reforming Oversight: Institutional and Technological Solutions
5.1 Institutionalise Post-Legislative Scrutiny (PLS)

e UK Model: Government departments submit reviews 3-5 years post-enactment.

o India Proposal: Create PLS sub-committees under each DRSC to periodically assess key legislations like:
o Insolvency and Bankruptcy Code (IBC)
o National Education Policy (NEP)

5.2 Strengthen Committee Ecosystem

o Enhance Accessibility:
o Translate reports into regional languages.
o Use infographics and videos for wider reach.
e Mandate House Discussion:
o Select committee reports must be debated on the floor of the House.
o Example: The 2022 IT Committee Report on the Data Protection Bill was ignored before the bill was withdrawn.
e Improve Technical Support:
o Provide committees with dedicated research staff and data analysts.
o Example: The U.S. Congress benefits from the Congressional Research Service (CRS) — India currently lacks such non-partisan
technical support.

5.3 Integrate Technology and Artificial Intelligence
e Use Al tools to:
o Detect budgetary anomalies,
o Track scheme implementation gaps, and

o Highlight audit red flags.
o Example: A digital system could have flagged anomalies in PM-Kisan, where ineligible farmers received funds due to data mismatches.

6. Comprehensive Strategy: The Way Forward
Launch a Parliamentary Modernisation Mission

e Investin:
o Digital infrastructure for committees,

10



IQRA IAS

An Institute for Civil Services

o Al-powered dashboards for legislators,
Research wings and multilingual dissemination platforms.

Build Political Consensus for Functioning Parliament

e Develop codes of conduct for parliamentary behaviour.
e Encourage cross-party collaboration, particularly during Question Hour and legislative debates.

Enhance Citizen Engagement

e Enable public feedback on draft bills and committee reports via official online portals.
o Facilitate public awareness campaigns on the role of Parliament in a democracy.

Expand Legislative Oversight to States

e Encourage State Legislaturesto adopt Department-related Standing Committees, creating apan-India culture of legislative
accountability.

7. Conclusion

As former President K.R. Narayanan rightly noted in 1993, “Oversight is not criticism, but support for better governance.”

o Inan era of complex policies and increasing executive centrality, Parliamentary oversight must be revitalised.

o Strengthening institutional capacity, modernising legislative tools, and fostering a culture of accountabilityare vital to preserve the
integrity of India’s parliamentary democracy.

o Ultimately, a Parliament that questions is a Parliament that empowers its people.

NHRC: Guardian of Human Dignity and Rights in India

o Syllabus Mapping:
GS Paper II - Polity and Governance: Statutory Bodies, Human Rights Commissions, Role of NHRC, Welfare of Vulnerable Sections
GS Paper II - Welfare Schemes and Institutions: Issues Related to Health, Education, and Vulnerable Sections

1. Context: NHRC Advisory on Heatwave Response

e The National Human Rights Commission (NHRC) has urged 11 heatwave-prone states to implement preemptive safety measures to
protect vulnerable populations, including daily wage workers, children, the elderly, and the homeless.
e Thisreflects NHRC’s role in expanding human rights discourse into environmental and climatic vulnerabilities.

2. What is NHRC?

e The NHRC is India’s premier statutory institution for the promotion and protection of human rights, established under the Protection of
Human Rights Act (PHRA), 1993.
o It functions independently of the executive and plays a quasi-judicial and advisory role.

3. Legal Basis and Alignment with Global Standards

Attribute Details

Established on 12 October 1993

Legal Framework Protection of Human Rights Act, 1993 (amended in 2006 & 2019)

Compliance Aligns with UN Paris Principles (1991) for National Human Rights Institutions (NHRIs)

4. Mandate and Objectives

o Investigate violations of human rights by public authorities or negligence in preventing them.

o Safeguard dignity and fundamental rights enshrined in the Constitution and international treaties.
o Promote awareness, legal literacy, and research in human rights issues.

e Serve as a watchdog on governance failures, especially involving marginalized groups.

5. Composition and Appointment
A. Members
e Chairperson: A former Chief Justice of India or Supreme Court Judge.

e Other Members:
o Onejudge from Supreme Court or High Court

11
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o Three members (including at least one woman) with human rights expertise
o Ex-officio Members:
o Chairpersons of seven national commissions:
=  Women, SCs, STs, OBCs, Minorities, Child Rights, and Disabilities

B. Appointment Process

e Appointed by: President of India
e Recommended by: High-powered committee headed by the Prime Minister
o Includes:
= Lok Sabha Speaker
= Rajya Sabha Deputy Chairperson
» Leaders of Opposition from both Houses
* Union Home Minister
e Judicial members require consultation with the Chief Justice of India (CJI)

6. Tenure and Service Conditions

e Term: 3 years or until 70 years of age (whichever is earlier)
e Reappointment: Permitted
o Post-tenure Restrictions: No further government employment allowed to ensure independence

7. Powers and Authority

o Powers of a Civil Court under the Code of Civil Procedure:
o Summoning individuals
o Receiving evidence under oath
o Requisitioning public records

e Canrecommend:
o Compensation, prosecution, or disciplinary action
o Legal and administrative reforms
o Interim relief in urgent matters

e Can intervene in legal proceedings involving human rights

8. Key Functions
Function Description
Inquiry Suo motu or on petition into cases of human rights violations
Prison Visits Inspection of jails and detention centres for humane conditions
Education & Awareness Promote human rights literacy via seminars, research, and training
Law & Policy Review Review existing laws, treaties, and suggest preventive mechanisms

Advisory Role in Terrorism-Related Cases Recommend safeguards and monitor state response
9. Limitations and Criticism

Limitation Details

One-Year Rule Cannot inquire into violations after 1 year of the incident

Limited Armed Forces Jurisdiction Can only seek reports in cases involving armed forces—no direct inquiry
Non-Binding Recommendations NHRC lacks enforcement power, its orders are recommendatory

Vacancies and Funding Often plagued by delays in appointments, staff shortages, and resource gaps

10. Recent Initiatives and Relevance

e Heatwave Advisory (2024-25): Urged state governments to provide:
o Shaded shelters
o Drinking water points
o Health advisories for outdoor workers
e Issued advisories on:
o Police reform, custodial deaths, child protection
o Climate vulnerability and migration, linking human rights to sustainable development

11. Conclusion

e The NHRC continues to play a vital constitutional and moral role in upholding the dignity of individuals, especially vulnerable groups.
e However, to transform into a truly robust rights-protection agency, it needs:

o Binding authority, better infrastructure, and more proactive interventions.
e Inademocracy, an empowered NHRC is essential to balance state power with citizen rights, ensuring justice and accountability.
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Constitutional and Procedural Framework for Appointment of the Chief Justice of
India

o Syllabus Mapping:

GS Paper II - Polity and Governance: Judiciary, Constitutional Provisions, Separation of Powers
GS Paper II - Indian Constitution: Appointment to Constitutional Posts

Essay Paper: Judicial independence and constitutional morality in appointments

1. Contextual Update:

Justice Bhushan Ramkrishna Gavai is set to take charge as the 52nd Chief Justice of India (CJI) on May 14, 2025, succeeding Justice Sanjiv Khanna.
His elevation is significant as he will be only the second Dalit to hold this top judicial office after Justice K.G. Balakrishnan.

2. Constitutional Provisions Governing CJI Appointment

Article Provision
Article 124(2) Empowers the President to appoint Supreme Court judges, including the CJI.
Article 126 Deals with the appointment of an Acting Chief Justice when the post of C]I is temporarily vacant.

3. Who Appoints the Chief Justice of India?

e Appointing Authority: President of India
e Recommendation: Based on advice from the Prime Minister after receiving nomination from the outgoing CJI.
o No fixed term, but tenure is capped at the age of 65 years (as per Article 124).

4. Eligibility Criteria for CJI Appointment

A person must:

o Beacitizen of India.

o Fulfil at least one of the following:
o Served as a High Court Judge for 5 years, or
o Practised as a High Court Advocate for 10 years, or
o Be deemed a distinguished jurist by the President.

(Note: No (]I has yet been appointed solely based on the “distinguished jurist” clause.)

5. Conventional Procedure Followed

Despite no mention of seniority in the Constitution, India follows a convention-based seniority norm for the appointment of the CJI.
Step-by-Step Process:

Recommendation by the Outgoing CJI: The senior-most judge is traditionally proposed by the outgoing CJI.
Consultation: The Law Ministry may consult with other senior judges in cases of ambiguity.

Ministry of Law and Justice: Forwards the recommendation to the Prime Minister.

Prime Minister: Advises the President of India.

Presidential Appointment: The President issues the appointment order.

Medical Fitness: A formal fitness certificate from an authorised medical board is submitted.

Official Gazette Notification: Final appointment is published.

Nos W e

6. Provision for Acting CJI

e Article 126 allows the President to appoint the senior-most available Supreme Court judge to act as CJI when:
o The CJI post is vacant,
o The C]Jlis absent, or
o The CJlis unable to perform duties.

7. Historical and Contemporary Significance

Aspect Details

First CJI Justice H.]J. Kania (1950)

Only Dalit C]Is Justice K.G. Balakrishnan (2007-10), Justice B.R. Gavai (2025-)
First woman CJI Justice B.V. Nagarathna (likely in 2027)

(expected)
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Landmark Conventions The seniority convention was challenged during the Emergency era (1973-77), leading to the “Three Judges Cases” and
the Collegium system.

8. Judicial Pronouncements on Appointment Procedure

e Second Judges Case (1993): Asserted that consultation with the C]JI means “concurrence”, making the process ajudicial primacy
mechanism.

e Third Judges Case (1998): Established the Collegium System, but not directly applicable to CJI appointment, which
remains recommendation-based.

9. Conclusion:

The appointment of the Chief Justice of India remains a blend of constitutional provisions, executive discretion, and judicial convention. While
the seniority rule maintains judicial harmony, discussions on diversity, representation, and transparency in such appointments remain critical in
strengthening public trust in India’s judiciary.

Padma Awards: Celebrating India’s Civilian Excellence

b g Syllabus Mapping:

GS Paper II - Polity & Governance: Constitutional & non-constitutional bodies, recognition of public service
GS Paper I - Indian Society: Role of individuals and institutions in nation-building

Essay Paper: Themes of national pride, public service, and citizen engagement

1. Context

The President of India conferred the Padma Awards 2024 to 71 personalities at a prestigious ceremony held at Rashtrapati Bhavan, recognizing
contributions from a wide spectrum of fields—arts, literature, science, social work, and public affairs.

2. What are Padma Awards?

The Padma Awards are India’s second-highest civilian honours after the Bharat Ratna, designed to acknowledge exceptional and distinguished
service across diverse fields of activity.

Classification (Post-1955 Reclassification):
Award Significance

Padma Vibhushan Exceptional and distinguished service of highest order
Padma Bhushan Distinguished service of high order

Padma Shri Distinguished service in any field
3. Historical and Legal Background
Aspect Details
Instituted 1954
Revised 1955 - Introduction of 3-tier structure
Legal Backing No constitutional basis; governed by Executive Order
Supreme Court In Balaji Raghavan v. Union of India (1995), SC upheld constitutionality of Padma Awards, declaring they do not violate Article
Verdict 18 (Abolition of Titles).

4. Selection and Awarding Process

A. Selection Mechanism

e Constituted By: Prime Minister annually
e Headed By: Cabinet Secretary
e Other Members: Home Secretary, Secretary to President, 4-6 eminent persons

B. Criteria & Scope

o Eligibility: Open to all Indian citizens, NRIs, OCIs, foreigners.
e Excluded: Active government servants (except doctors/scientists)
o Fields Covered:
o Art, Literature, Education
Science, Engineering, Public Affairs
Social Work, Medicine, Civil Services
Sports, Trade & Industry, Environmental Conservation

o O O
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C. Nomination and Approval

« Nominations: Public-driven; self-nomination allowed
e Screening: Shortlisted by the Padma Committee
o Final Approval: PM - President - Announcement on Eve of Republic Day

5. Award Procedure and Presentation

e Venue: Rashtrapati Bhavan

e Presented By: President of India

e Ceremony: Held annually around March-April

e Limit: 120 awards/year, excluding foreigners, posthumous, NRI/OCI

6. Important Rules & Features

Rule/Feature Explanation

No Titles Recipients cannot use award as a prefix/suffix (Article 18)

Posthumous Awards Allowed but rarely given

Democratic Access Encourages recognition of unsung heroes across rural, tribal, and grassroots India
Inclusivity Awards conferred irrespective of race, gender, occupation

7. Discontinuity and Legal Challenges

e 1978-1979: Discontinued by Janata Government under Morarji Desai, citing anti-democratic nature.
e 1993-1997: Suspended following PILs challenging legality.
e 1995 - Balaji Raghavan Case: SC upheld their validity; awarded resumed fully from 1997.

8. Contemporary Relevance

e Grassroots Recognition: Recent years have emphasized honoring “unsung heroes” including tribal leaders, sanitation workers,
environmentalists.

o Soft Power Diplomacy: Foreign awardees reflect India’s diplomatic outreach and respect for global contributions.

o Public Engagement: Digital portals have enabled citizen nominations, reflecting participatory governance.

9. Criticisms and Challenges

Issue Concern

Perceived Politicization Critics allege partisan bias in selection

Lack of Transparency Absence of public disclosure of shortlists or scoring metrics
Urban-Centric Bias Despite efforts, rural and marginalized regions remain underrepresented

10. Way Forward

o Codify Transparent Guidelines: Introduce objective criteria and public disclosure mechanisms.
o Ensure Diversity: Enhance outreach in NE, tribal, Dalit, and grassroots sectors.
e Independent Screening Authority: Consider creating an autonomous body to evaluate nominations.

Conclusion

The Padma Awards symbolize India’s celebration of human excellence and public service. While rooted in executive discretion, their evolving nature
reflects a democratic embrace of inclusivity and recognition. For India to uphold the true spirit of these honours, the process must be transparent,
equitable, and merit-driven, ensuring that unsung contributors continue to be spotlighted alongside the celebrated elite.
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GOVERNANCE

WAVES 2025: India’s Leap Towards Global Media Leadership

o Syllabus Mapping:

GS Paper II - Governance: Government Policies & Initiatives for Creative and Cultural Sectors

GS Paper III - Economy: Industries and Infrastructure — Media and Entertainment Sector

Essay Paper: Themes like “India’s Soft Power Diplomacy” or “Creative Economy in the Digital Age”

1. Context: A Strategic Platform for Content Commerce

e The World Audio Visual Entertainment Summit (WAVES) 2025 is being held in Mumbai, marking a significant milestone in India’s media
diplomacy and creative economy.

e In just 1.5 days, the summit facilitated over 250 crore worth of content deals and announced several global collaborations, highlighting
India’s growing role as a media-tech powerhouse.

2. What is WAVES?

o WAVES is a flagship initiative by the Ministry of Information & Broadcasting (1&B).

e Itserves as a global media convergence platform, connecting:

Content creators

Producers

Investors

Buyers

International collaborators

e The summit aligns with India’s vision to emerge as a strategic content hub in the global media and entertainment (M&E) ecosystem.

3. Key Objectives of WAVES

Objective Focus Area

Promote India as a Global Media Showcase capabilities in film, OTT, VFX, animation, gaming, and musicsectors.
Destination

(@)

@)
@)
@)
@)

Enable Cross-Border Collaboration Foster co-production treaties, joint ventures, and cultural exchange.

Strengthen Content Commerce Facilitate structured B2B deals, ensuring transparency and scalability.

Empower Emerging Creators Provide exposure to international distributors and studios through networking and pitching
sessions.

Attract Foreign Investment Position Indian content as a viable asset class for global investors and platforms.

4. Strategic Significance for India
1. Economic Boost

e The Indian M&E sector is projected to reach $73.6 billion by 2027 (FICCI-EY Report 2024).
o Platforms like WAVES directly contribute to:

o Export of Indian content

o Job creation in creative industries

o Startup ecosystem growth in digital media

2. Global Partnerships
e WAVES 2025 saw collaborations with:
o European broadcasters
o Middle Eastern OTT platforms

o South Asian animation studios
e Opens doors for Indian storytellers in international streaming ecosystems.

3. Cultural Diplomacy

e Enhances India’s soft power through global cultural exchange.
e Promotes Indian narratives across language, genre, and format diversity, reflecting India@100’s creative vision.
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5. Role of Government in Supporting Creative Ecosystem

Initiative Purpose
AVGC Promotion Task Force Advance Animation, VFX, Gaming, and Comics sector for exports and employment.
Ease of Filming Guidelines Single-window clearance for domestic and international filmmakers.

M&E SKill Councils under NSDC Upskill youth for jobs in editing, scripting, voice acting, and post-production.
Film Facilitation Office (FFO) Support international productions shooting in India.

6. Future Outlook: WAVES as a Growth Catalyst

o Expand Regional Participation: Bring in more regional content creators from Tier-2 and Tier-3 cities.

o Institutionalize WAVES as an Annual Event: Create year-long engagement between stakeholders.

o Digital Extension: Launch a virtual content marketplace accessible throughout the year.

o IP Rights Support: Facilitate intellectual property registration and content licensing support at the summit.

7. Conclusion

e WAVES 2025 is more than just an event—it’s a strategic inflection point for India's creative economy.

o By uniting policy, talent, and capital, it accelerates India’s ambitions of becoming a global storytelling superpower.

e With consistent government support, India’s media and entertainment industry is poised to play a leading role in the 21st-century digital
economy.

Depot Darpan Portal

b g Syllabus Mapping:
GS Paper II - Governance: E-Governance, Transparency and Accountability, Government Policies and Interventions
GS Paper III - Economy & Food Security: Storage, Supply Chain Management, Infrastructure, Technology in Agriculture

1. Context: Digitizing India’s Food Depots

e The Ministry of Consumer Affairs, Food & Public Distribution is set to launch the Depot Darpan Portal—a digital platform to monitor food
grain depots in real-time.

o This initiative aims to enhance food security, improve operational efficiency, and curb storage-related lossesthrough technological
integration.

2. What is the Depot Darpan Portal?

o Adigital monitoring platform with an integrated mobile application, designed for the real-time governance of food storage depots.
o Uses geo-tagging, Internet of Things (IoT), Artificial Intelligence (AI), and surveillance technologies to digitize India's warehousing
network.

3. Objectives of Depot Darpan

e Modernize food storage infrastructure with scientific warehousing practices.
e Ensure transparent monitoring, reduced pilferage, and timely intervention.
e Support the National Food Security Act (NFSA) in delivering quality grains to 80+ crore beneficiaries.

4. Key Features of the Portal

1. Real-Time Monitoring

e Tracks:
o Operational efficiency
o Stock turnover
o Infrastructure health
o Financial metrics
e Uses IoT sensors, CCTV surveillance, and cloud integration.

2. Geo-Tagged Infrastructure Audits
e Depot managers upload data tagged with GPS location.
e Validated through:

o Supervisory inspections
o Third-party audits
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3. Automated Ratings and Feedback System

e Depots are rated using a composite scoring model based on:
o Infrastructure condition
o Stock handling efficiency
o Hygiene and safety compliance

4. Smart Tech Integration

Tech Purpose

CO; and Phosphine Monitoring Ensures safe fumigation practices
Humidity and Temperature Sensors Preserves grain quality

Fire Hazard Detection Systems Early warning for fire risks

5. Al-Based Monitoring Tools (Pilots)

e Automatic Bag Counting
o Face Recognition Systems (FRS) for staff movement
e Automatic Number Plate Recognition (ANPR) for vehicle tracking

6. Widespread Coverage

e Covers 2,278 warehouses, including:

Food Corporation of India (FCI)

Central Warehousing Corporation (CWC)
o State Warehousing Agencies

o Private partner depots

o O

7. Mobile App Capabilities

o Enables on-the-go inspections by supervisory officials
o Generates automated reports for real-time performance analysis and action

5. Significance of Depot Darpan
1. Enhancing Food Security

o Assures safe and scientific grain storage, supporting NFSA.
e Reduces risks of spoilage, pest infestation, and stock mismanagement.

2. Operational Efficiency

e Promotes better stock rotation, minimizes wastage, and improves manpower utilization.
e Supports automated decision-making through Al analytics.

3. Boost to Digital Governance

o Strengthens Digital Public Infrastructure (DPI) in logistics and warehousing.
e Aligns with broader goals of ‘Digital India’ and ‘Minimum Government, Maximum Governance’.

6. Way Forward

o Integration with ONDC and eNAM: For linking warehouse data with national agri-marketing platforms.
e Real-Time Public Dashboards: Enhance transparency and citizen engagement.

o Al-Based Predictive Maintenance: Automate alerts for depot wear & tear or spoilage conditions.

e Warehouse Digitization Index: Rate and benchmark state-level warehousing for competitive federalism.

7. Conclusion

e The Depot Darpan Portal is a critical reform in India’s food storage ecosystem, blending technology and transparency to support food
security, accountability, and efficiency.

e By digitizing 2,000+ depots, the initiative marks a major step in modernizing public distribution infrastructure, ensuring that grains reach
the poor with safety, speed, and integrity.
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NCRTC and Namo Bharat

o Syllabus Mapping:

GS Paper II - Governance: Government Initiatives for Urban Development, Federal Coordination in Infrastructure Projects
GS Paper III - Economy & Infrastructure: Transport Infrastructure, Urban Mobility, Sustainable Development

Essay Paper: Themes like “Future of Mobility in India” or “Urban Transformation through Connectivity”

1. Context: Trial Run of Namo Bharat on Final Delhi-Ghaziabad-Meerut Stretch

e The National Capital Region Transport Corporation (NCRTC) has started trial runs of the Namo Bharat train on the final leg of the Delhi-
Ghaziabad-Meerut Regional Rapid Transit System (RRTS) corridor.
e The move signals a major milestone in transforming urban transit in North India through high-speed, green, and integrated rail solutions.

2. What is Namo Bharat?

e Namo Bharat (formerly known as RRTS or Vande Metro) is India’s first regional rapid rail system, designed for fast intercity travel within
the National Capital Region (NCR).

Core Objectives
o Enhance commuter mobility across NCR towns and satellite cities.
e Decongest Delhi by reducing vehicular traffic and pollution.

o Foster transit-oriented development and urban integration.
e Promote Make in India through indigenously manufactured coaches.

3. Key Features of Namo Bharat

Feature Details
Speed Designed for 160 km/h, with average speed ~100 km/h.
Coach Design Smart coaches with Wi-Fi, CCTV, automatic doors, and dynamic route displays.

Eco-Friendly Systems Features regenerative braking, energy-efficient operations, and low-emission design.
Manufacturing Origin First train rolled out in April 2024 from Rail Coach Factory, Kapurthala (Punjab).
Seating & Design Includes premium coach, disabled-friendly zones, and luggage space for intercity travellers.

4. About NCRTC: The Backbone of Namo Bharat
What is NCRTC?

o The National Capital Region Transport Corporation (NCRTC) is a Special Purpose Vehicle (SPV) responsible for implementing Regional
Rapid Transit Systems (RRTS) in the NCR.

Attribute Details

Incorporated On 21st August 2013

Under Ministry of Housing and Urban Affairs (MoHUA)

Legal Basis Registered under Companies Act, 1956

Stakeholders Joint venture of Govt. of India and States of Delhi, Haryana, Rajasthan, and Uttar Pradesh

5. Functions and Responsibilities of NCRTC

o Plan, design, finance, construct, operate, and maintain RRTS corridors.

e Ensure multi-modal integration with: Delhi Metro, Indian Railways, ISBTs, Expressways.

o Develop station areas, mobility hubs, and last-mile solutions like e-buses, bike rentals, and pedestrian paths.
e Enable real-time passenger information systems, digital ticketing, and smartcard interoperability.

6. Strategic Significance of Namo Bharat

1. Urban Mobility Revolution

o Connects regional towns (Meerut, Ghaziabad, Alwar, Panipat) with Delhi in less than an hour.
e Reduces vehicular congestion, commuting time, and carbon footprint.

2. Model for Future RRTS Corridors

e Delhi-Meerut (82 km): First operational stretch nearing completion.
o Future corridors:

o Delhi-Alwar

o Delhi-Panipat
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o Delhi-Sonipat-Rohtak (under planning)
3. Economic & Social Impact

e Boosts real estate development, job access, and investment in peripheral NCR regions.
e Encourages reverse migration from Delhi to Tier-2 NCR towns.

7. Namo Bharat vs Metro Rail: A Comparative Snapshot

Parameter Namo Bharat (RRTS) Metro Rail

Purpose Inter-city (100-250 km) Intra-city

Speed 160 km/h ~80 km/h

Stops Less frequent, long-distance Frequent, short-distance

Coach Design Luggage space, premium seating Standing-room focus

Integration Links cities in NCR Connects within a city
8. Way Forward

o Ensure timely completion of other RRTS corridors to create a comprehensive regional mobility grid.

e Promote transit-oriented development (TOD) to build walkable, mixed-use urban clusters around RRTS stations.

o Strengthen first and last-mile connectivity using electric buses, feeder services, and pedestrian paths.

e Build public awareness campaigns to shift from private to public transit culture in NCR.

e Replicate NCRTC model in other urban agglomerations like Mumbai Metropolitan Region (MMR) and Bengaluru-Mysuru corridor.

9. Conclusion

o Namo Bharat and NCRTC symbolize a paradigm shift in India’s urban transport planning.

e By integrating speed, sustainability, and smart technology, the project not only enhances mobility but also fostersregional
development and livability.

e AsIndia urbanizes rapidly, such projects are essential to ensure that our cities grow equitably, efficiently, and environmentally.

Caste Census in India

b 4 Syllabus Mapping:

GS Paper II - Governance: Government policies and interventions for development in various sectors, welfare schemes for vulnerable sections
GS Paper I - Society: Salient features of Indian society, diversity, and social empowerment

Essay Paper: Topics such as “Social Justice and Equity” or “Politics of Inclusion in India”

1. Context: Government Approves Caste Enumeration in 2025 Census

e The Cabinet Committee on Political Affairs (CCPA) has approved the inclusion of caste enumeration in the upcoming Population Census,
marking a reversal from the Union Government’s earlier position in 2021.
e This comes in the backdrop of increasing demands for OBC data, especially after Bihar’s 2023 caste-based survey.

2. What is a Caste Census?

e A caste census involves the systematic enumeration of caste identity of individuals during a national population count.
e Itaims to provide granular socio-demographic data to inform:

o Affirmative action

o Welfare schemes

o Social justice planning
e Itdoes not have an explicit constitutional mandate, but is legally permissible under Article 340.

3. Constitutional and Legal Backing

Provision Relevance

Article 340  Permits creation of commissions to investigate socially and educationally backward classes
Article 15(4) Allows the State to make special provisions for backward classes

Article 246  Places Census under the Union List (Entry 69) - a central subject

4. Historical Background

o First Caste Census: 1881 (under British Raj)

e Last Full Enumeration: 1931 - included all castes

e Post-Independence (1951 onward): Caste data collected only for:
o Scheduled Castes (SCs)
o Scheduled Tribes (STs)
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e SECC2011 (Socio-Economic and Caste Census): Conducted for OBCs but data never officially released due to classification inconsistencies.

5. Why India Needs a Caste Census

A. Affirmative Action Recalibration
e Lack of empirical data on Other Backward Classes (OBCs).
e Mandal Commission (1980) estimate of 52% OBCs was based on 1931 data.
e Bihar’s 2023 Caste Survey found OBC+EBC population at 63%, suggesting underrepresentation in existing quotas.

B. Reservation Rationalisation

e Enables quota sub-categorisation for equitable distribution within OBCs.
o Helps states adhere to Supreme Court directions (e.g., Indra Sawhney, 1992) to justify quotas with data.

C. Social Justice & Policy Design

e Better targeting of health, education, and employment schemes for underprivileged castes.
o Integration of caste-disaggregated indicators with poverty and literacy data.

D. Women'’s Political Reservation

e Implementation of Women’s Reservation Act (106th Amendment, 2023) requires fresh delimitation based on population and caste data.

6. Challenges in Conducting a Caste Census

Challenge Description

Complexity in Enumeration Multiple castes/sub-castes, overlapping identities (e.g., OBCs also eligible under SC in some states)
Lack of Standardised Lists  Centre and states maintain different OBC lists; aggregation is inconsistent

Political Sensitivities Data may be used to manipulate vote banks, inflaming identity politics

Self-Reporting Errors Risk of inflated or inaccurate declarations, leading to flawed conclusions

Deepening Social Divides Critics fear it may reinforce caste identities rather than weaken them

7. Recent Developments

e Bihar (2023) became the first Indian state post-independence to conduct and publish caste survey data.
e Other states like Maharashtra, Odisha, and Chhattisgarh have also sought permission to conduct similar surveys.
e Supreme Court (2023) upheld the validity of caste surveys by states, provided they don’t interfere with the Census Act (1948).

8. Way Ahead: A Balanced and Scientific Approach

A. Scientific Categorisation

o Establish uniform caste codes, backed by sociological research.
e Coordinate between Registrar General of India (RGI) and states’ backward class commissions.

B. Transparent Methodology
e Use trained enumerators, digital data collection, and biometric verification where applicable.
C. Safeguards Against Misuse

e Ensure data privacy and restrict usage to policy formulation only.
e Avoid publishing raw caste data that may be misused in political mobilization.

D. Post-Census Action Plan

e Form a multi-stakeholder panel to review and validate findings.
e Link caste data with education, poverty, and employment levels for intersectional policy-making.

E. Judicial and Parliamentary Oversight
e Any sub-categorisation or quota restructuring based on caste census must be:

o Legislatively backed
o Subject to judicial review under Articles 14, 15, and 16
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9. Conclusion

The caste census represents a crucial step toward evidence-based governance and social equity. While it offers the potential to correct historical
data deficits, it must be carried out with scientific rigor, institutional safeguards, and a non-partisan commitment to India’s constitutional vision
of equality. If conducted transparently, the caste census can become the foundation for a more inclusive and just India.

Bonded Labour in India

o Syllabus Mapping:

GS Paper II - Social Justice: Welfare of vulnerable sections, mechanisms for protection and development
GS Paper III - Internal Security: Organised crime, human trafficking

Essay Paper: Themes like “Justice delayed is justice denied” or “Inequality and Democracy”

1. Context: Bonded Labour Exposed on Labour Day

e On the occasion of International Labour Day, narratives of bonded labour survivors from states like Punjab, Karnataka, and Odisha shed
light on the persistent modern slavery in India.
e These stories underline the gap between legal abolition and ground realities for millions of informal workers.

2. What is Bonded Labour?

e Bonded labour, also known as debt bondage, refers to forced labour extracted under coercion due to:
o Debt obligations
o Advance payments
o Caste-based social customs

e Such work is often performed without time limits, fair wages, or legal recourse.

3. Constitutional and Legal Framework

Provision Significance
Article 23 Prohibits forced labour and begar (unpaid work)
Article 21 Guarantees right to life with dignity, violated in bonded labour systems
Bonded Labour System (Abolition) Act, 1976 Criminalises bonded labour and extinguishes any debt obligations
Central Sector Scheme (2016) Targets 1.84 crore rescues by 2030, but progress remains poor
4. Current Statistics and Status
Indicator Data
Estimated Bonded Labourers (MoLE 2016) 1.84 crore
Rescued (2016-2021) Only 12,760 individuals
Informal Workforce (NSSO 2023) 39 crore out of 47 crore workers
Social Composition Over 80% of bonded labourers from SC/ST/OBC communities
Global Rank (Global Slavery Index) India among top countries for modern slavery prevalence

5. Why Bonded Labour Persists in India

A. Poverty and Indebtedness

e Marginalised families accept small loans or advances for survival.
o Inability to repay traps them in intergenerational labour bondage.

B. Caste-Based Discrimination

e Majority of bonded labourers belong to Dalit and Adivasi communities.
e Punjab study (Manjit Singh): 84% of bonded workers were from backward castes.

C. Weak Enforcement and Data Gaps

o District Vigilance Committees remain ineffective or inactive.
e Lack of a centralised database leads to policy blind spots.

D. Unregulated Informal Sector

e Over 90% of India’s workforce is informal, with no legal protection or monitoring.
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E. State Denial

e Many state governments deny the existence of bonded labour, avoiding action.
e E.g. Maharashtra: Removed bonded labour from its 40-point program post-Emergency.

F. Post-Rescue Vulnerability

e Rescued workers face ostracism, no livelihood alternatives, and often return to bondage.

6. Structural Challenges

Challenge Detail

Lack of Political Will Only <1% rehabilitated despite Parliament acknowledging the issue
Legislative Loopholes  The Trafficking of Persons Bill, 2018 fails to address labour trafficking
Organised Exploitation Exploiters operate networks in Kilns, construction, and agriculture
Interstate Migration Migrants from Bihar, Odisha, Chhattisgarh exploited in southern states

7. Way Forward

A. Institutional Reforms

e Strengthen Vigilance Committees under the 1976 Act.
e C(Create areal-time digital database of rescued bonded labourers linked to Aadhaar and livelihood schemes.

B. Social Reforms
o Develop caste-sensitive rehabilitation packages for SC/ST groups.

o Expand skill training, land rights, and livelihood programs.
o Launch mass awareness campaigns using vernacular media in rural and tribal belts.

C. Legal Reforms

e Amend Labour Codes (2019-20) to restore:
o Union rights
o Collective bargaining
o Enactintersectional laws recognizing caste, gender, and class vulnerabilities in forced labour.

8. Model Practices and Case Examples

State Initiative

Tamil Nadu Established dedicated rehabilitation centres for rescued bonded workers
Karnataka (2023) Used drone surveillance and NGO partnerships to map labour camps
Odisha Linked rescued families to MGNREGA and land titles post-rehabilitation

9. Conclusion
Despite being constitutionally outlawed, bonded labour continues in India's heartlands due to structural poverty, caste-based exclusion,

and policy inertia. The fight against modern slavery requires more than rescue operations—it calls for dignified reintegration, data-backed
governance, and human rights-centric reforms. Until then, India’s economic rise will carry the burden of invisible exploitation.

Central Board of Direct Taxes

» Syllabus Mapping:

GS Paper II - Governance: Statutory, regulatory bodies and institutions

GS Paper III - Economy: Tax structure, mobilisation of resources, black money

Essay Paper: Themes related to fiscal governance, transparency, and revenue administration

1. Context

The Central Board of Direct Taxes (CBDT) has intensified its crackdown on undisclosed income, launching a targeted campaign to recover ¥2.4 lakh
crore through data-led raids, digital surveillance, and coordinated enforcement.

2. What is CBDT?

The CBDT is the apex body for direct tax administration in India. It is a statutory authority functioning under the Department of Revenue,
Ministry of Finance, tasked with policy formulation and enforcement of direct tax laws.
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3. Historical Background and Legal Foundation

Parameter Details

Established in 1964

Formed Under Central Board of Revenue Act, 1963

Origin Bifurcation of Central Board of Revenue (1924)

Administrative Ministry Ministry of Finance, Government of India
4. Composition and Structure

Position Details
Chairperson Head of the CBDT
Members (6 total) Heads of key verticals such as:
- Legislation & Computerisation
- Investigation
- Income Tax
- Audit & Judicial
- Revenue & TPS
- Administration

5. Key Objectives

e Policy Formulation for effective direct tax governance.

o Enforcement against tax evasion, black money, and undisclosed assets.

o Expansion of Tax Base to improve revenue buoyancy.

e Transparency and Voluntary Compliance through tech-enabled platforms.
o International Engagement for cross-border tax coordination.

6. Major Functions of CBDT

A. Policy and Lawmaking

o Drafts legislation and rules under the Income Tax Act, 1961.
e Proposes changes to tax slabs, exemptions, and compliance mechanisms.

B. Administration & Supervision

e Oversees Income Tax Department operations, staffing, and transfers.
e Ensures uniform tax enforcement across regions and sectors.

C. Taxpayer Services

e Operates grievance redressal mechanisms.
e Manages online platforms like e-filing, AIS, and TIN.

D. Enforcement and Surveillance

e Conducts searches, surveys, raids, and assessments.
e Uses data analytics to track high-risk financial transactions.

E. International Cooperation

e Negotiates and monitors Double Taxation Avoidance Agreements (DTAAs).
e Leads India’s commitment to OECD’s BEPS Action Plan, FATCA, CRS.

7. Recent Strategic Initiatives (2023-25)

Initiative Impact

X2.4 Lakh Crore Recovery Drive Launched in 2025 to identify undisclosed income
Data-Driven Surveillance Uses Al/Big Data to detect tax anomalies

Faceless Assessment & Appeals Reduces human interface and corruption

Black Money Crackdown Tightening compliance under Black Money Act, 2015
Pre-filled ITR Forms Improves ease of filing and reduces errors

8. Significance of CBDT in Fiscal Governance

o Revenue Mobilization: Direct taxes account for over 50% of India’s net tax revenue.
o Digital India Backbone: Supports tax digitisation and accountability.

e Economic Planning: Offers crucial data for macroeconomic policy and budgeting.

e Equity and Justice: Ensures progressive taxation and curbs wealth concealment.
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9. Challenges Ahead

Issue Concerns
Tax Evasion via Shell Firms  Difficulty tracing layered transactions
International Tax Avoidance Transfer pricing and Base Erosion practices

Taxpayer Harassment Risk of overreach despite faceless mechanisms
Judicial Backlog Prolonged disputes clog ITAT and High Courts
10. Way Forward

e Al-Enabled Audits: Use predictive analytics to prioritise audits.

o Taxpayer Education: Boost awareness of compliance norms.

o Simplify Direct Tax Code: Ensure clarity, reduce litigation.

e Strengthen Global Engagements: Align with BEPS 2.0, Pillar One & Two reforms.

Conclusion

The CBDT plays a pivotal role in India’s fiscal architecture, not only by collecting revenue but also by ensuring equity, accountability, and
efficiency in the tax ecosystem. As India moves towards a digitised and self-reliant economy, the Board must evolve into a data-smart, taxpayer-
friendly, and globally integrated institution—balancing enforcement with facilitation.

INTERNATIONAL RELATIONS

India on U.S. Priority Watch List: Special 301 Report and IPR Implications

o Syllabus Mapping:
GS Paper II - International Relations: India-US bilateral relations, trade policy, WTO compliance
GS Paper III - Intellectual Property Rights (IPR): Issues related to IPR regimes, enforcement challenges

1. Context

India has been re-added to the ‘Priority Watch List’ in the 2025 USTR Special 301 Report, highlighting concerns over IPR enforcement, patent
regulation, and trade barriers. This development may impact India's bilateral trade relations with the U.S., particularly in pharmaceuticals, digital
content, and technology transfer.

2. What is the Special 301 Report?

e Issued By: U.S. Trade Representative (USTR)

e Legal Mandate: Section 182 of the U.S. Trade Act, 1974

o First Published: 1989

e Objective:
o Identify countries not adequately protecting U.S. intellectual property rights.
o Pressurize nations through diplomatic and trade policy tools to improve IPR frameworks.
o Basis for bilateral trade negotiations, sanctions, or WTO cases.

Categories in the Report:

Category Implication
Priority Watch List Serious IPR concerns; subject to intense bilateral scrutiny.
Watch List Significant issues needing monitoring.

Section 306 Monitoring Most severe; country under USTR action for past violations.

3. Highlights from the 2025 Special 301 Report

Countries on Priority Watch List:

o India

e China

¢ Indonesia
o Russia

e Argentina
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Concerns Specific to India:

o Patent Law Ambiguity:
o Section 3(d) of Indian Patents Act seen as a barrier to pharmaceutical patents (e.g., Novartis case).
o Accused of enabling compulsory licensing and patent evergreening resistance.
o Weak Enforcement:
o Piracy, counterfeit goods, and online streaming theft remain under-addressed.
o Inadequate action on signal theft and digital rights management circumvention.
o Lack of Trade Secret Protection:
o India lacks dedicated legislation to protect trade secrets akin to U.S. Defend Trade Secrets Act.
o High Tariff Barriers:
o Custom duties on IP-intensive goods like ICT equipment, solar panels, and pharmaceutical APIs are high.
e Academic Copyright Violations:
o Frequent unauthorized photocopying, especially of foreign academic books, flagged by publishing lobbies.

4. About the U.S. Trade Representative (USTR)

Feature Details

Established 1962 as Office of Special Trade Representative

HQ Washington, D.C.

Mandate Oversees U.S. international trade policy and agreements

Key Functions Negotiates treaties, handles IPR disputes, publishes trade reports

Reports Published Special 301 Report, National Trade Estimate Report, Notorious Markets List

5. Implications for India

A. Strategic Impacts:
e May strain India-U.S. trade negotiations, including under IPEF (Indo-Pacific Economic Framework).
o Raises questions on India’s TRIPS-compliance under WTO obligations.
o Potential impact on FDI and technology partnerships with U.S.-based firms.

B. Domestic Challenges:

o Balancing public health needs (e.g., access to generics) with patent-holder rights.
e Need for a national framework on trade secrets and updated digital IP enforcement laws.

C. Global Standing:

e May influence India’s ranking in innovation and competitiveness indices.
o Creates pressure to align with global IPR norms while protecting developmental interests.

6. Way Forward
Area Reform Suggestions
Patent Reforms Clarify Section 3(d) through judicial guidelines or parliamentary debates.
Trade Secrets Enact standalone law on protection of confidential business information.
Strengthen Enforcement Create special IPR cells in police departments; use Al tools to track piracy.
Digital IP Law Amend IT Act to include IPR-specific digital offences and penalties.
Capacity Building Train customs, judiciary, and enforcement officials on evolving IPR challenges.

7. Conclusion

The inclusion of India in the Priority Watch List serves as a diplomatic signal more than a legal threat. While India must protect its developmental
space, especially in pharma and education, it must also strengthen IPR enforcement, digital safeguards, and transparency to ensure it remains
areliable trade and innovation partner on the global stage.

India’s Rising Military Expenditure: Strategic Implications of SIPRI 2024 Report

o Syllabus Mapping:

GS Paper II - International Relations: India and its neighbours - relations, defence cooperation
GS Paper III - Security: Defense budgeting, military modernization, internal security challenges
Essay Paper: Themes of national security, defense autonomy, and global military balance

1. Context

According to the Stockholm International Peace Research Institute (SIPRI) annual report titled "Trends in World Military Expenditure 2024", India
ranked as the 5th largest military spender globally, with a defense budget of $86.1 billion, nearly nine times more than Pakistan.
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2. About SIPRI Military Expenditure Report

Feature Details

Publisher Stockholm International Peace Research Institute (SIPRI)

Edition Trends in World Military Expenditure 2024

Database Coverage Includes 170+ countries

Methodology Standardized accounting across nations including personnel, procurement, R&D

3. India's Key Military Spending Highlights
A. Global & Regional Ranking

o 5th highest military spender globally after the U.S., China, Russia, and Germany.
e Accounted for a major share of military spending in the Asia-Oceania region, alongside China.

B. Expenditure Trends

e 2024 Expenditure: $86.1 billion, showing a 1.6% year-on-year increase.
o Pakistan Comparison: India’s budget is ~9 times higher than Pakistan’s ($10.2 billion).
o Share in Global Spending: India is among the top 5 countries accounting for 60% of global military expenditure.

4. Strategic Dimensions of India’s Military Spending

Dimension Details
Indigenisation Drive ~75% of capital outlay earmarked for domestic defense procurement.
Import Dependencies  Still reliant on imports for combat aircraft, submarines, surveillance tech (e.g., Rafale, S-400).

Defense Focus on building indigenous fighter jets, drones, missiles, and Al-powered surveillance systems under Atmanirbhar
Modernization Bharat.

Geopolitical Messaging Reinforces India’s military posture amid border tensions with China, and strategic balancing against Pakistan.
Strategic Autonomy High defense expenditure aims to reduce foreign dependency and enhance India’s leadership in the Indo-Pacific.

5. Domestic Implications
A. Boost to Defense Manufacturing

e Emphasis on Make in India and Defense Production Corridors (U.P. and Tamil Nadu).
e Encourages private sector participation and job creation in aerospace and electronics sectors.

B. Budget Allocation Pattern

Component Approx. Share
Salaries & pensions ~55-60%
Capital procurement ~25-30%
Maintenance & logistics ~10-15%

6. Global Strategic Context

Country Expenditure (2024)
United States $916 billion

China $296 billion

Russia $109 billion
Germany $87 billion

India $86.1 billion

e China-India-Pakistan triangle: India’s increased defense budget serves as a strategic deterrent amid Sino-Pak collusion, especially post
Galwan and terror incidents.
e Aligns with India's rising engagement in QUAD, ASEAN, and Indian Ocean Rim associations.

7. Key Challenges

o Fiscal Constraints: Defense share in GDP (~2%) remains modest compared to China (~1.7%) but rising in absolute terms.
e Bureaucratic Delays: Delays in procurement and modernization due to procedural bottlenecks.

o Technology Gaps: Indigenous capabilities still lag in cybersecurity, advanced drones, Al, and hypersonic tech.

e Personnel-heavy Budget: Over-dependence on manpower restricts modernization funds.

8. Way Forward

A. Balance Modernization & Manpower

e Rationalize military pension burdens and enhance automation in non-combat roles.
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B. Strategic Focus on Technology

e Investin Al-driven defense systems, electronic warfare, and space-based surveillance.
C. Strengthen Defense Diplomacy

o Use defense exports and strategic exercises (e.g., Malabar, Varuna) to build regional influence.
D. Promote Atmanirbhar Bharat in Defense

e Scale up partnerships with Indian startups and MSMEs for components manufacturing and innovation.

9. Conclusion

India’s rising defense budget, highlighted in SIPRI’s 2024 report, signifies a calibrated move toward strategic autonomy, military modernization,
and regional deterrence. While the trend affirms India’s global aspirations, it must be complemented by institutional reforms, technological
innovation, and a balanced approach to ensure security without compromising fiscal prudence.

INTERNAL SECURITY & DEFENCE

Operation Kagar

b g Syllabus Mapping:
GS Paper III - Internal Security: Left-Wing Extremism (LWE), Security Forces & Technology, Role of State & Central Agencies
GS Paper II - Governance: Welfare Schemes for Vulnerable Sections, Role of NGOs, Development and Extremism

1. Context: Operation Kagar in Final Phase of Anti-Naxal Strategy

e Operation Kagar, launched in January 2024, is India’s most comprehensive counterinsurgency campaign to date.
e The operation has encircled the last Naxal strongholds along the Chhattisgarh-Telangana border, symbolizing a shift from containment
to total dismantling of LWE networks.

2. What is Operation Kagar?

e A Union Government-led anti-Naxal military offensive aimed at eliminating the remaining Maoist influence in India's Red Corridor.
e Combines:

o Coordinated security operations

o Surveillance technologies

o Developmental outreach for long-term peace

3. Core Operational Zones

Region States Involved
Bastar Chhattisgarh
Gadchiroli Maharashtra
West Singhbhum Jharkhand

Sukma-Bijapur-Dantewada Axis Strategic forest belt now under Kagar’s scanner
4. Scale and Tactical Components

1. Personnel Deployment

e Over 1 lakh personnel from:

Central Reserve Police Force (CRPF)

Commando Battalion for Resolute Action (CoBRA)
District Reserve Guards (DRG)

State Task Forces (STF)

State Police Units

O O O O O

2. Use of Technology

e Deployment of advanced surveillance infrastructure, including:
o Drones with night vision
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o Al-powered analytics
o High-resolution satellite imagery
e Real-time data integration through Unified Command Centres.

5. Key Achievements and Impact
1. Decline in LWE Footprint

Year LWE-Affected Districts

2015 106 districts

2022 70 districts

2025 Only 6 active districts remain

2. Combat Successes
e 287 Naxals neutralized in 2024
e 150+ insurgents eliminated in early 2025
e Large-scale surrender of lower-rung cadres in Bastar and Sukma

3. Restoration of State Control

e Opening of new security camps in former Maoist zones
e Resumption of panchayat operations, schooling, and public health missions in remote tribal villages

6. Developmental Outreach Alongside Security

e Inline with the SAMADHAN doctrine, Operation Kagar includes:
o Road construction and digital connectivity in Maoist-hit areas
o Mobile health vans, anganwadis, and rural employment schemes
o Skill-building programs for rehabilitated surrendered Naxals

7. Significance in National Security Context

e Symbolic endgame in India’s decades-long internal war against LWE
e Enhances confidence among tribal populations in state mechanisms
o Protects critical mineral zones, including iron ore belts in Chhattisgarh and Jharkhand

8. Challenges Ahead
Challenge Concern
Top Leadership Hiding in Dense Terrain Some Maoist commanders still evading capture in Andhra-Odisha-Chhattisgarh trijunction
Civilian Vulnerability Risk of retaliatory attacks on villagers seen cooperating with the state
Sustaining Post-Conflict Development Need for continuous state presence to prevent vacuum post-military operations

9. Conclusion

e Operation Kagar marks a decisive and data-driven approach to neutralize Left-Wing Extremism.

e Its success will be measured not just in Kills and surrenders, but in institutionalising peace through governance, infrastructure, and people’s
trust.

e The operation represents India’s shift from reactive policing to proactive state-building in one of its most marginalized regions.

SeaVision Software

o Syllabus Mapping:

GS Paper III - Internal Security & Defense: Maritime Security, Technology in Border Management, Defense Cooperation

GS Paper II - International Relations: India-US Strategic Relations, Indo-Pacific Cooperation, Regional Security Architecture
GS Paper I - Geography: Indian Ocean, Strategic Sea Lanes, Maritime Geography

1. Context: US Approves $131 Million Maritime Defense Sale to India

e The United States has approved a $131 million defense deal that includes the SeaVision maritime domain awareness software, along with
associated training and technical support for the Indian Navy.
e This reflects growing India-US maritime cooperation and shared strategic goals in the Indo-Pacific region.
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2. What is SeaVision Software?

e SeaVision is a web-based maritime domain awareness (MDA) tool that helps in the aggregation, analysis, and visualization of vessel
tracking data.
o Itaids maritime safety, security, and environmental protection by offering real-time situational awareness.

Developed By
e Originally developed by the U.S. Department of Transportation.

e Currently operated in collaboration with Hawkeye 360, a Virginia-based defense analytics firm specializing in space-based radio frequency
(RF) geospatial intelligence.

3. Key Features of SeaVision Software

Feature Function

Live Tracking Integrates data from AIS (Automatic Identification System), satellites, and radars for real-time vessel movement
monitoring.

User-Friendly Interface Requires no installation; globally accessible via web browser.

Multi-user Enables joint maritime operations, data sharing, and coalition building among partner navies.

Collaboration

Geo-Fencing Tools Allows creation of custom maritime zones with alerts for unauthorized entry or activity.

Threat Analytics Detects and flags suspicious activity, illegal fishing, piracy, trafficking, and environmental violations.

4. Strategic Significance for India
1. Enhanced Maritime Surveillance
o Improves maritime situational awareness across the Indian Ocean Region (IOR), South China Sea, Malacca Strait, and other vital sea lanes.
2. Strengthens Deterrence and Naval Intelligence
o Facilitates early warning systems and quick threat detection, strengthening India’s coastal security architecture.
3. Boosts Indo-Pacific Strategy

e Supports India’s role in maintaining free, open, and secure Indo-Pacific—in alignment with QUAD and other multilateral maritime
frameworks.

4. Improves Interoperability with Allies

o Enables seamless data sharing and coordination with:
o United States Navy
o QUAD partners (Japan, Australia)
o IORlittoral states
e Supports joint operations like Malabar Exercise and Indo-Pacific Partnership for Maritime Domain Awareness (IPMDA).

5. Supports Domestic Initiatives
o Integrates with national projects such as:
o Sagarmala - for coastal development and port-linked industrialization.

o Deep Ocean Mission - for environmental monitoring and oceanic resource exploration.
o Blue Economy - by enabling sustainable management of marine resources.

S. Implications for India’s Maritime Security Architecture

Strategic Area Contribution of SeaVision

Coastal Security Real-time tracking of vessels helps in preventing smuggling, piracy, and unauthorized fishing.
Economic Zone Protection Enables better surveillance over India’s EEZ (Exclusive Economic Zone).

Military Strategy Enhances India’s capability in grey-zone warfare and non-traditional maritime threats.

Disaster & Environmental Monitoring Helps track oil spills, marine pollution, and natural disasters like cyclones.

6. Way Forward

o Expand Integration: Link SeaVision data with Indian platforms like NC3I, Coastal Surveillance Network, and INCOIS.

e Indigenous Capability Building: Invest in home-grown maritime surveillance software for strategic autonomy.

e Maritime Data Diplomacy: Use SeaVision to foster regional cooperation with Indian Ocean Rim countries.

e Training & Institutional Support: Build dedicated MDA cells in the Indian Navy and Coast Guard for enhanced utility of SeaVision.
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7. Conclusion

e The inclusion of SeaVision software into India’s maritime arsenal marks a technological and strategic leap in securing India’s maritime
frontiers.

e Asthe geopolitical contest intensifies in the Indo-Pacific, tools like SeaVision not only strengthen surveillancebut also enhance India’s role
as a responsible net security provider in the region.

e The convergence of technology, diplomacy, and maritime power is key to India’s future strategic posture.

National Security Advisory Board

o Syllabus Mapping:
GS Paper II - Governance and Polity: Government bodies, security institutions, and policymaking
GS Paper III - Internal Security: Security architecture, role of advisory bodies in national security strategy

1. Context: NSAB Reconstituted Amid Rising Strategic Threats

e The Government of India has recently reconstituted the National Security Advisory Board (NSAB).

e Alok Joshi, former chief of Research and Analysis Wing (R&AW), has been appointed as the new Chairman.

e The restructuring includes 7 new members from various strategic backgrounds, indicating India’s focus on a comprehensive security
approach.

2. What is the National Security Advisory Board (NSAB)?

e The NSAB is a non-statutory advisory body functioning under the National Security Council (NSC).

e It acts as a forum of domain experts to provide long-term, non-partisan assessments and policy inputs on national and international
security matters.

o Established in: December 1998, during the tenure of NSA Brajesh Mishra, under the Atal Bihari Vajpayee government.

3. Objectives of NSAB

o Offer independent analysis and multi-disciplinary perspectives on strategic issues.
e Provide the National Security Council with policy alternatives in areas like defence, nuclear strategy, cyber threats, and diplomacy.
e Contribute to formulation of key strategic documents:

o Draft Nuclear Doctrine (2001)

o National Security Review (2007)

4. Tenure and Evolution

Phase Description
Initial Setup (1998-2004) Members appointed for one-year terms, with rotational reconstitution.
Post-2004 Phase Members now appointed for a two-year term, improving continuity and strategic depth.

Recent Developments (2024-25) Includes experts in cybersecurity, foreign policy, strategic technologies, and internal security.

5. Composition of NSAB

e Current Strength: 16 members

e Chairman: Usually a retired senior official with deep national security experience.
e Members include:

Former diplomats and military generals

Retired IPS and intelligence officers

Academicians, think tank analysts, strategic affairs experts
Representatives from civil society, industry, and media

o O O O

6. Organizational Framework

Element Role
Parent Body National Security Council (NSC)
Secretariat Operates under the National Security Council Secretariat (NSCS)

Subordinate Entities
e National Information Board (NIB)

e Technology Coordination Group (TCG)
— These assist in policy inputs on digital, cyber, and tech security.
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7. Functions and Responsibilities
A. Strategic Assessment

e Analyse geopolitical shifts, emerging threats, and national vulnerabilities.
e Conduct scenario-building for contingency planning.

B. Advisory Role

o Submit position papers, briefs, and strategic reports to the National Security Adviser (NSA).
e Recommend policy innovations in:
o Defence preparedness
Internal security reforms
Cyber infrastructure resilience
Diplomatic countermeasures

o O O

C. Think Tank Interface

e Serve as a bridge between academic research and government action.
e Enable cross-sectoral input from technology, academia, and defence strategy.

8. Key Contributions of NSAB in the Past

Year Contribution
2001 Drafted India’s Nuclear Doctrine, defining credible minimum deterrence.
2007 Played a role in National Security Review post Kargil conflict.

2016 onwards Involved in deliberations on cyber security, China policy, and information warfare.
9. Significance in Contemporary Context

o Indiais witnessing heightened national security challenges, including:
o Border tensions (e.g., with China)
o Cyber warfare and hybrid threats
o Maritime security in Indo-Pacific
o Internal insurgency and terror networks
e NSAB provides expert-driven strategic foresight that complements the bureaucratic structure.

10. Way Forward

A. Diversify Expertise: Include professionals in emerging technologies, artificial intelligence, climate-security linkages, and space security.

B. Strengthen Public-Private Dialogue: Build partnerships with defence startups, academia, and global strategic institutions for better
intelligence synthesis.

C. Institutionalise Knowledge Transfer: Archive NSAB recommendations for institutional memory and policy continuity across governments.

D. Regular Engagement with Parliament: While NSAB is advisory, its findings should inform parliamentary standing committees on security
and external affairs.

11. Conclusion

The National Security Advisory Board (NSAB) represents India’s strategic brain trust, enabling the National Security Council to integrate expert
knowledge into policy. As India navigates 21st-century security complexities, NSAB’s role becomes ever more crucial in ensuring that national
decisions are backed by foresight, evidence, and strategic clarity.

Operation Hawk

o Syllabus Mapping:

GS Paper II - Governance: Government interventions in criminal justice

GS Paper III - Internal Security: Cyber security, organized crime, digital forensics

Essay Paper: Relevant under “Ethics in Technology” or “Protecting Vulnerable Groups in the Digital Age”

1. Context: Strengthening India’s Role in Cybercrime Policing

e In 2025, the Central Bureau of Investigation (CBI)launched Operation Hawk to combat online child sexual exploitation material
(CSEM) with international linkages.
e The operation has already resulted in high-profile arrests from Mumbai and Delhi, signalling intensified cyber vigilance.
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2. What is Operation Hawk?

e A dedicated cyber-surveillance and enforcement initiative by the CBI's International Operations Division.
e Designed to dismantle organized cybercrime syndicates engaged in the creation, distribution, and trafficking of Child Sexual Abuse Material
(CSAM).

3. Objectives of Operation Hawk

o Identify and prosecute offenders involved in cross-border digital child exploitation.

o Coordinate with international agencies to act on complaints originating from foreign governments and Interpol alerts.
o Strengthen India’s digital forensic capabilities to ensure admissible and actionable evidence in cybercrime cases.

e Protect children from predatory exploitation through online grooming, sextortion, and digital blackmail.

4. Key Features of the Operation

Feature Details

Multi-agency Collaboration Collaborates with FBI, Interpol, Europol, and domestic cybercrime cells

Target Domains Focuses on crimes such as CSAM trafficking, live-streaming abuse, online grooming, and sextortion
Legal Framework Cases are registered under IPC, IT Act 2000, and POCSO Act 2012

Digital Forensics Seizure of devices, cloud data, encrypted communications, and deep web tracking

Swift Action Includes multi-city raids, arrest operations, and foreign evidence integration

5. Background: Previous CBI-Led Cyber Operations
A. Operation CARBON (2021)

o Targeted dark web-based networks involved in global CSAM exchanges.
e Tracked over 100 IP addresses linked to India.

B. Operation MEGH CHAKRA (2022)

o Based on Interpol inputs, CBI conducted 76 raids across India.
e Resulted in seizure of large volumes of encrypted data, including deleted CSAM files.

6. International Cooperation and Precedent

e Operation Hawk reflects India’s growing commitment to global cyber law enforcement cooperation.

e Inline with UNODC protocols on cybercrime and the WeProtect Global Alliance against Online Child Sexual Exploitation.

e Indiaisa member of the Global Internet Forum to Counter Terrorism (GIFCT) and increasingly leverages data-sharing treaties (like MLATSs)
for swift cross-border action.

7. Why Is This Operation Significant?

A. National Security

e Tackles cybercrime syndicates that often have links to human trafficking and organized crime.
e Prevents India from becoming a safe haven for dark web-based CSAM networks.

B. Child Protection

o Strengthens the enforcement of child rights in digital spaces, often neglected in mainstream policy discussions.
C. Digital Policing Innovation

e Builds the foundation for Al-driven predictive tracking, image pattern recognition, and dark web surveillance tools.
D. Legal & Institutional Strengthening

e Creates scope for capacity building within CBI's Cyber Crime Investigation Cell, state police cyber cells, and judicial training on handling
digital evidence.

8. Challenges Ahead
Challenge Explanation
Encrypted Communication = Widespread use of VPNs, TOR, and end-to-end encryption limits traceability.
Jurisdictional Hurdles Cross-border prosecution delayed by diplomatic and legal barriers.

Data Privacy vs Surveillance Balancing civil liberties with aggressive surveillance mechanisms.
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Limited Digital Literacy Law enforcement and judiciary need technical upskilling to handle evolving cybercrime.

9. Way Forward

A. Legal Reform and Fast-Track Courts: Amend IT Act to include stricter penalties for repeat offenders and ensure time-bound trials
under POCSO-linked cyber offences.

B. Al-Powered Surveillance: Deploy machine learning algorithms to detect child abuse imagery across cloud platforms and social media in
real time.

C. Global Treaty Engagement: India should push for a UN cybercrime convention that mandates unified protocols for CSAM investigation and
evidence exchange.

D. Public Awareness Campaigns: Launch school and college-based campaigns to educate youth about online grooming, sextortion risks,
and digital self-defense.

10. Conclusion

Operation Hawk marks a turning point in India’s cybercrime enforcement—one that aligns national policy with global best practices. In an age
where predators exploit anonymity, India’s readiness to adopt tech-enabled, globally coordinated operations demonstrates its commitment to child
safety, digital ethics, and cyber sovereignty.

Rafale-M Jets Procurement

» Syllabus Mapping:

GS Paper III - Internal Security: Defense procurement, Maritime security, Strategic capabilities
GS Paper II - International Relations: India-France defense cooperation, Indo-Pacific geopolitics
Essay Paper: Themes on national security, strategic autonomy, Make in India vs Buy abroad

1. Context

The Cabinet Committee on Security (CCS) has approved the procurement of 26 Rafale-Marine (Rafale-M) fighter jets from France to strengthen
the Indian Navy's maritime combat capabilities, especially for deployment on INS Vikrant amid growing challenges in the Indo-Pacific.

2. What are Rafale-M Jets?

Rafale-M is a carrier-capable variant of Dassault Aviation’s Rafale fighter aircraft, tailored for naval operations. It combines multirole combat
capability, long-range strike, and naval survivability, making it ideal for power projection from aircraft carriers.

3. Key Features of Rafale-M Jets

Feature Description
Role Multirole - air dominance, strike, anti-ship, nuclear deterrence
Radar RBE2-AA AESA radar - long-range, multi-target tracking

Electronic Warfare = SPECTRA suite - full-spectrum threat detection and jamming
Airframe Adaptation Reinforced landing gear, folding wings, corrosion-resistant structure

Weapon Systems Meteor BVR missile (150+ km), SCALP cruise missile (560 km), Exocet AM-39 anti-ship missile
Data Fusion Combines radar, optics, and intelligence into a single cockpit interface
Range & Ceiling Range ~3,700 km; Service ceiling: 50,000 ft
4. Details of the India—France Agreement
Particulars Details
Total Procurement 26 aircraft (22 single-seat + 4 twin-seat trainer)
Value 63,000 crore (~€7 billion)
Mode of Procurement Government-to-Government (G2G) deal
Logistics Includes weapons, simulators, maintenance support
Delivery Timeline Begins in 2029, completes by 2031

Carrier Compatibility Customized for INS Vikrant
5. Strategic Significance for India

A. Strengthening Naval Aviation

e Replaces ageing MiG-29K fleet with technologically superior fighters.
o Ensures 24x7 carrier-borne air dominance and maritime strike in the Indian Ocean.

B. Indo-Pacific Deterrence

e Counters growing Chinese naval presence and J-15 Flying Shark operations.
e Enhances India's readiness for two-front maritime threats.
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C. Enhancing India-France Defense Ties

e Builds upon previous Rafale Air Force procurement (36 jets).
e Deepens strategic autonomy through multilateral defense partnerships.

6. Global Comparison

Country Carrier-Borne Fighter Details
India Rafale-M (from 2029) Operates from INS Vikrant

China J-15 (Flying Shark) Based on Russian Su-33; limited payload
USA F/A-18E/F Super Hornet Most battle-proven naval multirole jet
France Rafale-M Operates from Charles de Gaulle carrier
Pakistan None No aircraft carrier

7. Challenges & Criticism

e High Cost: ~363,000 crore is significant amid fiscal constraints.

e Delayed Induction: Deliveries will start only by 2029.

e Dependency on Imports: Does not support indigenous defense manufacturing under Atmanirbhar Bharat.
e Limited Number: 26 jets may be inadequate for full combat sortie coverage.

8. Way Forward

o Technology Transfer Opportunities: Collaborate with France to localize components under Make in India.
e Twin Procurement Path: Parallel indigenous development of Twin-Engine Deck-Based Fighter (TEDBF).
o Carrier Integration Training: Initiate early training programs for naval pilots and logistics teams.

Conclusion

The Rafale-M deal marks a critical milestone in India’s maritime defense modernization, especially for power projection in the Indo-Pacific. While
it ensures near-term combat readiness, long-term security must focus on indigenous development, technological self-reliance, and strategic
diplomacy to achieve comprehensive maritime deterrence.

ECONOMY

Empowering India's MSMEs

o Syllabus Mapping:

GS Paper III - Economy: Indian Economy — MSME Sector, Infrastructure, Inclusive Growth, Industrial Policy, Credit and Finance
GS Paper II - Governance: Government Policies, Institutional Support, Cooperative Federalism

Essay Paper: Themes such as “Reforming India's Growth Engines” or “Inclusive Industrial Development”

1. Context: NITI Aayog's Push for MSME Reforms

e NITI Aayog, in partnership with the Institute for Competitiveness (IFC), released a key report titled “Enhancing MSMEs Competitiveness in
India”.

e The report addresses gaps and reforms in credit access, technology adoption, skill development, and regional support for Micro, Small,
and Medium Enterprises (MSMEs).

2. Objective of the Report

e To provide a strategic roadmap for MSME development by identifying critical policy bottlenecks.
e Aim: Enhance productivity, competitiveness, and market access for India’s vast MSME sector.

3. Key Findings and Data Highlights

3.1 Formal Credit Access (2020-2024)

Category Formal Credit Access (%)
Micro & Small Enterprises Increased from 14% (2020) to 20% (2024)
Medium Enterprises Rose from 4% to 9% in the same period
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o Despite improvement, only 19% of total MSME credit demand is currently met.
e The report estimates a X80 lakh crore credit gap that remains unaddressed.

3.2 Skill and Technology Challenges

e Lack of formal vocational training remains a critical issue.
o Technology adoption is poor, especially among micro units.
e Recommendations:

o Increase R&D investments

o Facilitate digital marketing and branding

o Promote cluster-based technological solutions

3.3 Policy Awareness and Outreach

e Alarge proportion of MSMEs are unaware of existing government schemes.
e The report calls for:

o Integrated databases

o Enhanced state-level monitoring

o Better stakeholder coordination across ministries

3.4 Regional Disparities

e Urgent need to support Northeast and Eastern states.
e Suggests:

o Targeted fiscal incentives

o Logistics partnerships

o Promotion of region-specific MSME clusters

4. NITI Aayog: Institutional Context
What is NITI Aayog?

e Full Form: National Institution for Transforming India
e Replaced: Planning Commission (2015)
e Nature: Think-tank and policy advisory body
e Mandate:
o Promote cooperative and competitive federalism
o Foster evidence-based policymaking
o Encourage innovation and sustainable development

Leadership Role

Chairperson Prime Minister of India

Vice Chairperson Appointed by the Union Government

Governing Council Comprises Chief Ministers, Lt. Governors, and Union Ministers

Members Includes academics, policy experts, bureaucrats, and industrialists

5. Other Key Reports by NITI Aayog
Report Name Focus
Strategy for New India @75 Vision document for India's development by 2022-23
India Innovation Index Ranks states on innovation capabilities
SDG India Index Monitors progress on Sustainable Development Goals
Export Preparedness Index Evaluates states' readiness to promote exports

School Education Quality Index (SEQI) Assesses education delivery outcomes
Ease of Doing Business: State Rankings Evaluates regulatory environment across states
Multidimensional Poverty Index (MPI) Measures poverty beyond income parameters

6. Way Forward: Key Recommendations

1. Financial Inclusion and Credit Enhancement

o Expand access to low-interest formal credit via fintech and cooperative models.
e Leverage credit guarantee schemes and digital lending platforms.

2. Technology and R&D Support

o Subsidize adoption of Industry 4.0 tools (A], [oT, cloud solutions) for MSMEs.
e Setup Technology Facilitation Cells at district-level MSME support centres.

36



IQRA IAS

An Institute for Civil Services

3. Skilling and Workforce Development

o Integrate SKkill India and MSME Ministry programs for targeted vocational training.
e Encourage apprenticeships with private firms under dual education systems.

4. Regional and Cluster-Based Development

e Identify and nurture product-specific MSME clusters with common facility centres (CFCs).
e Design customized policies for backward regions with logistic and fiscal support.

5. Improved Data and Monitoring

o Establish a real-time MSME performance dashboard for targeted intervention.
e Ensure district-level tracking of credit, training, and policy awareness metrics.

7. Conclusion

e The MSME sector is the backbone of India’s economy, contributing to 30% of GDP and over 40% of exports, while employing 11 crore+
people.

e NITI Aayog’s report is a timely call for systemic reforms, especially in financing, skilling, and tech-readiness.

e A multi-level governance approach, driven by data, innovation, and federal coordination, is crucial to unlock the full potential of Indian
MSMEs and ensure inclusive, competitive, and sustainable growth.

Vizhinjam Port

o Syllabus Mapping:

GS Paper III - Infrastructure: Ports, Trade Logistics, Transportation, Investment Models

GS Paper II - Governance & International Relations: India’s Maritime Strategy, Neighbourhood and Regional Connectivity
Essay Paper: Themes like “Ports as Pillars of Development” or “India’s Maritime Awakening”

1. Context: Inauguration of India’s Smart Transshipment Port

e The Prime Minister of India recently dedicated the Vizhinjam International Seaport to the nation.
e This marks a strategic transformation in India’s maritime infrastructure, aimed at making the country a global logistics hub.

2. What is Vizhinjam International Seaport?

Key Identity

o India’s first deep-water, all-weather, fully automated transshipment port.
e Designed to accommodate Ultra-Large Container Vessels (ULCVs) carrying 24,000+ TEUs (Twenty-foot Equivalent Units).
e Operates under the Landlord Port Model with smart, scalable infrastructure.

Location Advantage

e Located at Vizhinjam, near Thiruvananthapuram (Kerala).

e Strategically positioned just 10 nautical miles from one of the world’s busiest international shipping routes:
o Suez - Far East Route
o Far East - Middle East Route

3. Project Structure and Operations

Feature Details
Ownership Government of Kerala
Operator  Adani Ports & SEZ (under a 40-year concession agreement)

Model Public-Private Partnership (PPP) under Landlord Model
4. Technological & Infrastructure Highlights
Feature Details
Natural Depth 24 meters, requires no capital dredging, unlike other ports.
Handling Capacity Designed to handle the world’s largest container ships.
STS Crane Home to India’s tallest Ship-to-Shore crane.
Breakwater Deepest breakwater in India (28 meters).
Cruise Infrastructure Includes dedicated cruise terminal and berths.
Rail Connectivity Upcoming railway tunnel (India’s 3rd longest) will enhance hinterland access.

Smart Port Features Uses Al-powered Vessel Traffic Management System (VTMS) and radar-based navigationtools.
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5. Strategic Importance for India

1. Transshipment Revolution
» Expected to handle up to 50% of India’s transshipment cargo.
e Reduces dependence on foreign ports like:
o Colombo (Sri Lanka)
o Singapore
o Jebel Ali (UAE)
e India currently loses over $200 million annually to foreign ports for transshipment.
2. Economic & Trade Benefits
e Eliminates double handling costs and transit delays.
e Improves turnaround time and logistics cost competitiveness.
e Boosts Make in India exports by facilitating efficient port-based supply chains.

3. Geostrategic Asset

e Strengthens India’s maritime vision under SAGAR (Security and Growth for All in the Region).
e Acts as a counterweight to China’s string of pearls strategy and enhances India's role in the Indian Ocean Region (IOR).

6. Trade Facilitation & Export Potential

Export Enablement
o Facilitates the containerized export of:
o Textiles, electronics, seafood, spices, rubber, and perishables.
o Connects southern India’s hinterland to global markets via direct ocean liners.
Multimodal Linkages
e Enhances last-mile connectivity to:
o Eastern and Western coasts

o Dedicated Freight Corridors (DFCs)
o Industrial corridors like Chennai-Bengaluru Industrial Corridor

7. Way Forward: Unlocking Maritime Power

Policy Integration

e Align Vizhinjam with India’s Maritime India Vision 2030.
e Prioritize customs digitalization, green logistics, and port-led development.

Sustainability Focus
o Investin shore power systems, renewable energy usage, and wastewater treatment to create a green port model.
Regional Collaboration

e Promote BIMSTEC maritime cooperation and strengthen India-ASEAN shipping networks through Vizhinjam.

8. Conclusion

e The Vizhinjam Port is more than a physical infrastructure—it's a symbol of India's maritime resurgence.

e By combining world-class technology, strategic geography, and public-private partnership, India is poised tolead regional trade
corridors.

o This port not only reduces logistic dependency but also supports India's aspiration to become a $5 trillion economythrough port-led growth.
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Understanding Fair and Remunerative Price (FRP)

o Syllabus Mapping:
GS Paper III - Indian Economy: Agriculture pricing policies, MSP, market interventions
GS Paper II - Governance: Policy support for farmers, role of regulatory bodies

1. Context: New FRP Announced for 2025-26

e The Cabinet Committee on Economic Affairs (CCEA) has approved an FRP of X355 per quintal for sugarcane for the 2025-26 sugar season,
marking a X25 increase from the previous year.

2. What is Fair and Remunerative Price (FRP)?

e FRP is the minimum price that sugar mills are legally required to pay sugarcane growers.
e Itacts as a statutory safety net ensuring that farmers are insulated from market volatility.
e Legally enforceable under the Essential Commodities Act, 1955.

Feature Details
Introduced In 2009 (replaced Statutory Minimum Price - SMP)
Governed By Ministry of Consumer Affairs, Food and Public Distribution

Recommending Body Commission for Agricultural Costs and Prices (CACP)
Approving Authority Cabinet Committee on Economic Affairs (CCEA)

3. Objectives of FRP

e Ensure minimum guaranteed income for sugarcane farmers.

o Stabilize the sugar economy by regulating payment mechanisms.
o Prevent exploitation by ensuring timely and fair compensation.

o Align farmer incentives with sustainable cane production.

4. Process of Fixing FRP

e The CACP recommends FRP based on the following:
Cost of cultivation (A2 + FL: actual paid cost + imputed family labour)
Recovery rate of sugar from sugarcane
Domestic and international price trends
Profit margin (usually 50% over cost, aligned with the Swaminathan Committee recommendations)
o Demand-supply dynamics and price parity
o Stakeholder Consultations: Inputs are taken from:
o State Governments
o Sugar mills and industry representatives
o Farmers’ organisations

O O O O

5. Key Features of the FRP System

A. Annual Announcement
e FRPis announced before the sugarcane crushing season (which runs from October to September).
B. Payment Timeline

e Sugar mills must pay within 14 days of cane delivery.
o Penalty provision: Delay beyond 14 days attracts interest and possible license suspension.

C. State Advisory Price (SAP)

e Some states like Uttar Pradesh and Punjab announce State Advisory Prices higher than FRP.
e Insuch cases, mills are required to pay the higher SAP.

D. Protection for Low Recovery

o Even if the sugar recovery falls below 9.5%, farmers are assured of a minimum of X329.05/qtl.
o Ensures no deductions or losses for the farmers due to climatic or soil variations.
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6. Significance of FRP in Agricultural and Economic Policy

Benefit Explanation

Income Security Shields farmers from price crashes in sugar markets.

Rural Stability Ensures livelihood security for over 50 million sugarcane farmers.

Industrial Linkage Provides raw material price stability for 500+ sugar mills, promoting industrial consistency.

Supply Chain Support Encourages predictable supply to ethanol, jaggery, and distillery sectors.
7. Challenges and Criticisms
o Mills' Payment Arrears: Delayed payments have been a chronic issue, especially in UP and Maharashtra.
o Disparity Between FRP and SAP: Higher SAPs burden mills and create financial stress, especially during low sugar price periods.

e No Indexation: FRP is not indexed to inflation or labour cost variations.
e (Climatic Uncertainty: FRP guarantees may not reflect crop failure risks due to drought or floods.

8. Way Forward

A. Link FRP to Sugar Prices

e Introduce aRevenue Sharing Formula, as recommended by the Rangarajan Committee, where farmers get afixed share of mill
revenue from sugar and by-products.

B. Digital Payment Monitoring

e Launch a central digital portal to track mill-wise payments and delays, improving transparency and accountability.
C. Support for Distressed Mills

o Extend interest-free working capital loans to mills to improve payment liquidity.
D. Diversify Farmer Support

o Encourage crop diversification in water-scarce regions dependent on sugarcane (e.g., Marathwada) to reduce stress on resources.

9. Conclusion

The Fair and Remunerative Price mechanism is a critical instrument in India’s agricultural pricing framework that seeks to balance farmer
welfare with industrial sustainability. Going forward, greater policy alignment, technological oversight, and financial innovation will be essential
to make FRP more responsive, inclusive, and economically viablefor all stakeholders in the sugar sector.
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AGRICULTURE

Bio-Input Resource Centres (BRCs)

o Syllabus Mapping:

GS Paper III - Agriculture: Agricultural inputs, e-technology in the aid of farmers, subsidies, natural farming
GS Paper II - Governance: Government policies and interventions for development in various sectors

Essay Paper: Themes related to sustainable development, food security, and rural empowerment

1. Context

The Ministry of Agriculture and Farmers’ Welfare has issued guidelines to operationalize Bio-Input Resource Centres (BRCs) across India under
the National Mission on Natural Farming (NMNF). These centers aim to make chemical-free agriculture scalable, accessible, and economically
viable.

2. What are Bio-Input Resource Centres (BRCs)?

BRCs are cluster-level rural enterprises focused on producing and supplying locally prepared bio-inputs (e.g., bio-fertilizers, bio-pesticides) for
natural farming. They double up as knowledge and training hubs for promoting ecologically sustainable farming methods.

Parameter Description

Implemented by  Ministry of Agriculture & Farmers’ Welfare

Launched under National Mission on Natural Farming (NMNF)

Financial Support <1 lakh per BRC (in two tranches of X50,000)

Nature of Model  For-profit and community-oriented sustainable enterprise

3. Objectives of BRCs

o Ensure timely access to quality bio-inputs for natural farming.

e Actas training and knowledge dissemination centres for farmers.

e Build entrepreneurship opportunities around sustainable agriculture.
e Promote area-wide adoption of chemical-free cultivation practices.

4. Key Features of BRCs

A. Input Development & Customization

e Bio-inputs tailored to local soil and crop requirements.
e Include botanical extracts, jeevamrit, beejamrit, and natural pest repellents.

B. Capacity Building

e On-field training in preparing bio-inputs and managing natural pest cycles.
e Support from Krishi Vigyan Kendras (KVKs) and agricultural universities.

C. Entrepreneurial Model

e Operated by natural farming practitioners or those willing to adopt it.
o For-profit orientation ensures sustainability and local employment.

D. Institutional Convergence

e Linkages with Farmer Producer Organizations (FPOs), State Rural Livelihood Missions (SRLMs), and Agri-marketing boards.
e Market facilitation and branding of natural produce encouraged.

5. Significance of BRCs

Sector Impact

Agriculture Reduces dependence on chemical fertilizers and pesticides

Rural Economy Creates local income and job opportunities through decentralized enterprises
Environment Promotes soil health, biodiversity, and climate resilience

Public Health Encourages production of nutritious, chemical-free food

Sustainability Goals Aligns with SDG 2 (Zero Hunger) and SDG 12 (Sustainable Consumption)
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6. About National Mission on Natural Farming (NMNF)
What is NMNF?
A Centrally Sponsored Scheme launched to mainstream chemical-free agriculture using local agro-ecological systemsand traditional knowledge.
NMNF Objectives:
e Reduce input costs and enhance farmer profitability.

e Promote carbon-neutral, resilient farming.
e Build a national ecosystem of bio-inputs, natural seed banks, and agroforestry.

7. Way Forward

Institutional Scaling: States must integrate BRCs into their agri-extension networks.

Monitoring & Support: Real-time tracking and performance-linked incentives for well-performing BRCs.

R&D Convergence: Collaboration with ICAR and agri-startups for innovation in natural inputs.

Digital Empowerment: Link BRCs with e-NAM and natural produce marketplaces for higher reach and profitability.

Conclusion

Bio-Input Resource Centres (BRCs) represent a grassroots model of agro-ecological entrepreneurship, vital for making natural farming scalable
and self-sustaining. Backed by the National Mission on Natural Farming, they bridge the gap between policy vision and field-level execution,
empowering farmers with the tools for a healthier, greener, and more resilient India.

SOCIETY AND SOCIAL ISSUES

Bonded Labour in India — Unfree Work in the Shadow of Constitutional Rights

o Syllabus Mapping:

GS Paper II - Social Justice: Welfare of vulnerable sections, mechanisms for protection and development
GS Paper III - Internal Security: Organised crime, human trafficking

Essay Paper: Themes like “[ustice delayed is justice denied” or “Inequality and Democracy”

1. Context: Bonded Labour Exposed on Labour Day

e On the occasion of International Labour Day, narratives of bonded labour survivors from states like Punjab, Karnataka, and Odisha shed
light on the persistent modern slavery in India.
e These stories underline the gap between legal abolition and ground realities for millions of informal workers.

2. What is Bonded Labour?

e Bonded labour, also known as debt bondage, refers to forced labour extracted under coercion due to:
o Debt obligations
o Advance payments
o Caste-based social customs

e Such work is often performed without time limits, fair wages, or legal recourse.

3. Constitutional and Legal Framework

Provision Significance

Article 23 Prohibits forced labour and begar (unpaid work)

Article 21 Guarantees right to life with dignity, violated in bonded labour systems
Bonded Labour System (Abolition) Act, 1976 Criminalises bonded labour and extinguishes any debt obligations
Central Sector Scheme (2016) Targets 1.84 crore rescues by 2030, but progress remains poor
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4. Current Statistics and Status

Indicator Data

Estimated Bonded Labourers (MoLE 2016) 1.84 crore

Rescued (2016-2021) Only 12,760 individuals

Informal Workforce (NSSO 2023) 39 crore out of 47 crore workers

Social Composition Over 80% of bonded labourers from SC/ST/OBC communities
Global Rank (Global Slavery Index) India among top countries for modern slavery prevalence

5. Why Bonded Labour Persists in India

A. Poverty and Indebtedness

e Marginalised families accept small loans or advances for survival.
o Inability to repay traps them in intergenerational labour bondage.

B. Caste-Based Discrimination

e Majority of bonded labourers belong to Dalit and Adivasi communities.
e Punjab study (Manjit Singh): 84% of bonded workers were from backward castes.

C. Weak Enforcement and Data Gaps

o District Vigilance Committees remain ineffective or inactive.
e Lack of a centralised database leads to policy blind spots.

D. Unregulated Informal Sector
e Over 90% of India’s workforce is informal, with no legal protection or monitoring.
E. State Denial

o Many state governments deny the existence of bonded labour, avoiding action.
o E.g. Maharashtra: Removed bonded labour from its 40-point program post-Emergency.

F. Post-Rescue Vulnerability

e Rescued workers face ostracism, no livelihood alternatives, and often return to bondage.

6. Structural Challenges

Challenge Detail

Lack of Political Will Only <1% rehabilitated despite Parliament acknowledging the issue
Legislative Loopholes  The Trafficking of Persons Bill, 2018 fails to address labour trafficking
Organised Exploitation Exploiters operate networks in Kilns, construction, and agriculture
Interstate Migration Migrants from Bihar, Odisha, Chhattisgarh exploited in southern states

7. Way Forward

A. Institutional Reforms

e Strengthen Vigilance Committees under the 1976 Act.
e C(Create a real-time digital database of rescued bonded labourers linked to Aadhaar and livelihood schemes.

B. Social Reforms
o Develop caste-sensitive rehabilitation packages for SC/ST groups.
o Expand skill training, land rights, and livelihood programs.
e Launch mass awareness campaigns using vernacular media in rural and tribal belts.
C. Legal Reforms
e Amend Labour Codes (2019-20) to restore:
o Union rights

o Collective bargaining
o Enactintersectional laws recognizing caste, gender, and class vulnerabilities in forced labour.
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8. Model Practices and Case Examples

State Initiative

Tamil Nadu Established dedicated rehabilitation centres for rescued bonded workers
Karnataka (2023) Used drone surveillance and NGO partnerships to map labour camps
Odisha Linked rescued families to MGNREGA and land titles post-rehabilitation

9. Conclusion
Despite being constitutionally outlawed, bonded labour continues in India's heartlands due to structural poverty, caste-based exclusion,

and policy inertia. The fight against modern slavery requires more than rescue operations—it calls for dignified reintegration, data-backed
governance, and human rights-centric reforms. Until then, India’s economic rise will carry the burden of invisible exploitation.

Gendered Vulnerabilities in a Risk Society: Unequal Burdens on Women

o Syllabus Mapping:
GS Paper I - Indian Society: Women and Society, Effects of Globalization on Women
*GS Paper Il - Disaster Management and Climate Change

1. Context

The idea of a “Risk Society,” developed by Ulrich Beck, has gained relevance in the wake of climate change, pandemics, and technological
disruptions. These risks disproportionately impact women, especially in developing nations, by exacerbating existing social, economic, and political
inequalities.

2. Understanding the Risk Society

Aspect Description
Definition A society increasingly preoccupied with the management of man-made risks resulting from modernizationrather than natural
threats.

Key Thinker Ulrich Beck in “Risk Society: Towards a New Modernity” (1992)
Core Focus  From “distribution of wealth” in industrial society to “distribution of risks” in risk society.

Key Features of Risk Society:
o Reflexive Modernization: Modernity becomes self-critical as its own solutions generate new problems.
e Globalized Risks: Risks are borderless, like climate change, nuclear disasters, or pandemics.

e Manufactured Uncertainty: Technological development creates complex, invisible, and delayed hazards (e.g., microplastics, Al-induced
unemployment).

3. Epochs of Modernity: Evolution of Risk

Period Type of Risk Example

Pre-Industrial Natural risks (e.g., famine, plagues) Great Bengal Famine (1770)

Industrial Society I[ndustrial hazards, pollution Bhopal Gas Tragedy (1984)

Risk Society Global, man-made risks COVID-19 pandemic, Climate change
4. Types of Risk

Natural Risks Manufactured Risks

Originated from nature Result of human action
E.g., earthquakes, floods E.g. nuclear waste, GM crops, Al, cyberwarfare

5. Women and the Unequal Burden in Risk Society

Dimensions Impacts on Women

Health Risks Women exposed to indoor air pollution (biomass fuel) and contaminated water due to traditional roles in domestic
chores.

Disaster Mortality According to UNDP, women are 14 times more likely to die in climate disasters.

Livelihood FAO (2023): Women form 43% of India’s agricultural workforce, yet climate shocks reduce their income access

Insecurity disproportionately.

Care Economy Post-disaster caregiving, food preparation, and home restoration fall unpaid on women.

Resource Scarcity During droughts or conflicts, women face longer walks for water and receive less food in patriarchal households.

Thinker Insight: Nancy Fraser on “redistribution and recognition” explains how gendered injustices are reinforced when unpaid care work remains
invisible in modern risk governance.
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6. Contemporary Examples
e Cyclone Amphan (2020): Women in Sundarbans lost homes and income, yet took primary caregiving roles during migration.

e COVID-19 Lockdowns: Women'’s workload increased due to school closures, care burdens, and health-related anxiety.
e Bundelkhand Water Crisis (2025): Women walk 5-8 km daily to fetch water, losing time for education or employment.

7. Way Forward: Gendered Risk Governance

A. Policy and Institutional Reforms

e Gender-Disaggregated Data Systems: Integrate sex-specific impact analysis in disaster management plans (NDMA guidelines upgrade).
o Inclusive Governance: Ensure 33% representation in climate-resilience planning and Panchayati Raj bodies.

B. Social Protection and Livelihoods

e (Climate-Resilient Schemes: Tailor MGNREGA-type relief programs post-disaster, prioritizing women-led households.
e Microfinance and Insurance: Provide risk-tolerant financial instruments targeted at rural women farmers and artisans.

C. Local Participation and Empowerment

e Women-Led Cooperatives: Promote collectives in seed banks, water conservation, and sustainable farming.
e Awareness and Capacity Building: Train women in early warning systems, first-aid, and digital tools for disaster resilience.

8. Conclusion

The risk society paradigm compels us to rethink modern development not merely in terms of growth but in managing intersecting vulnerabilities.
Women'’s disproportionate burden in these crises highlights the need for gender-just disaster governance. Empowering women in risk mitigation is
not just a social imperative but a strategic necessity for sustainable development.

GEOGRAPHY AND DISASTER

Tracking the Monsoon: Evolution and Challenges of Forecasting in India

o Syllabus Mapping:
GS Paper I - Geography: Climatology, Indian monsoon, weather forecasting
GS Paper III - Disaster Management & Environment: Floods, droughts, and extreme weather preparedness

1. Introduction: Why Monsoon Forecasting Matters

o Indian agriculture, water management, and food security are intricately tied to the monsoon, which contributes nearly 75% of the country’s
annual rainfall.

e In April 2025, the India Meteorological Department (IMD) projected an ‘above normal’ monsoon at 105% of the Long Period Average
(LPA), highlighting the improved capabilities of modern climate models.

2. Understanding Weather Forecasting

Types of Forecasts:
e Nowcasting (0-6 hrs): Uses radars, satellites, and real-time sensors; crucial for urban floods and thunderstorms.
e Short-range (1-3 days): Based on Numerical Weather Prediction (NWP); supports farming and aviation.
e Medium-range (4-10 days): Simulates evolving atmospheric dynamics, often using ensemble approaches.
e Long-range (10 days to seasons/years): Involves ocean-atmosphere coupling for forecasting monsoons, droughts, El Nifio events.

Ensemble Forecasting: Utilises multiple models and initial conditions to generate probabilistic rather than deterministic forecasts.

3. Evolution of Monsoon Forecasting in India
A. Colonial and Pre-Independence Era

e 1875 - IMD Formation: Founded post-1876 famine to develop scientific weather services.
e 1882 - Henry Blanford: First forecast model based on Himalayan snow cover.
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e 1889 - Sir John Eliot: Linked monsoon with sea temperatures in the Indian Ocean and Australia.
e 1904 - Sir Gilbert Walker: Introduced 28 global indicators, laying the foundation for the Southern Oscillation Index.

== B. Post-Independence Statistical Models
e 1947-1987: Continued Walker’s statistical approach; lacked adaptability to evolving climatic signals.
e 1988 - Gowariker Model: Introduced power regression using 16 predictors, improving seasonal accuracy.

e 2003-2006: Reduced variables for better operational use; launched two-stage forecasts (April & June).
e 2007 - SEFS: IMD'’s Statistical Ensemble Forecasting System using fewer but more stable predictors.

4. Transition to Dynamic Modelling
@ A. Monsoon Mission Coupled Forecasting System (MMCFS) - 2012
e Introduced by MoES and IITM Pune.
e Combines land, ocean, and atmospheric variables into a coupled model.
e Usesreal-time SST, wind, and pressure data; significantly improved large-scale forecasts.

© B. Multi-Model Ensemble (MME) System - 2021

o Integrates forecasts from international climate models (like ECMWF, NCEP).
o Offers weighted-average outputs, reducing model-specific bias.

5. Present Gaps and Structural Limitations

X Key Challenges:
o Model Biases: Systematic inaccuracies cause over- or underestimation of rainfall in key zones like central India.
o Weakening Teleconnections: ENSO and Indian Ocean Dipole (I0D) links with monsoon are no longer consistently reliable.
e Regional Granularity: Current models falter at district-level prediction, affecting local agriculture and disaster prep.

e Predicting Extremes: Events like cloudbursts, monsoon breaks, and urban floods remain hard to forecast.
« Shifting Predictors: Previously strong predictors like Himalayan snow cover have lost relevance due to climate change.

6. The Way Forward
Model Enhancement

e Investin refining MMCFS and MME models to reduce structural and initialization errors.
o Embrace supercomputing capabilities (e.g., MOES’ Mihir & Pratyush) for higher-resolution simulations.

@ AI/ML Integration

e Use Artificial Intelligence and Machine Learning to identify evolving patterns and anomalies in monsoon behaviour.
o Example: Al has been successfully piloted in crop yield prediction linked to rainfall variability in Karnataka.

& Global Partnerships

e Collaborate with NOAA, ECMWF, and WMO for joint research and data sharing.
o Establish South Asian Monsoon Monitoring Consortium for regional cooperation.

| Localised and High-Resolution Forecasting

e Develop 1 km x 1 km models to predict rainfall at block or tehsil levels.
o Essential for crop advisories, water release planning, and disaster alerts.

A\’ Infrastructure Upgrade

e Increase coverage of Doppler Weather Radars, buoy networks, and AWS (Automatic Weather Stations).
e Implement smart agriculture using weather-linked IoT devices.

7. Conclusion

India’s monsoon forecasting journey reflects a transformation from empirical guesswork to dynamic, Al-supported modelling. With agriculture
contributing over 18% to GDP and employing over 45% of the workforce, accurate monsoon predictions are vital for food security, disaster
preparedness, and economic resilience.
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To meet the challenges of a warming planet and erratic climate patterns, India must now move from forecasting monsoon volume to forecasting its
behaviour, distribution, and extremes—all in real-time and at micro-scales.

Western Disturbances

o Syllabus Mapping:

GS Paper I - Indian Geography: Climatology, Western Disturbances, Jet Streams, Weather Patterns

GS Paper III - Disaster Management & Environment: Climate Change Impacts, Urban Flooding, Extreme Events
GS Paper II - Governance & International Relations: Climate Resilience, Regional Cooperation

1. Introduction: Why in News?

e Astrong Western Disturbance (WD) recently caused heavy rainfall, hailstorms, and flash floods across Delhi, North, and even South India,
leading to widespread disruption, including airport delays and road blockages.

e C(Climate studies have shown that climate change is altering the intensity, frequency, and timing of WDs, leading to greater unpredictability in
India’s weather patterns.

2. Understanding Western Disturbances (WDs)

What are Western Disturbances?

o Western Disturbances are eastward-moving extra-tropical cyclones originating over the Mediterranean, Caspian, and Black Seas.
e They travel toward the Indian subcontinent, bringing rain and snow, particularly to northern India during winter.

Formation Mechanism
o Formed due to the interaction between polar and tropical air masses.

e Carried by the subtropical westerly jet stream, usually accompanied by low-pressure systems.
o Traditionally occur between December to March, but this window is expanding due to climate variability.

3. Key Impacts of Western Disturbances on India

Impact Area Details

Winter Precipitation  Primary source of rain and snow for Rabi crops in Punjab, Haryana, and western Uttar Pradesh.

Heat Moderation Helps mitigate heatwaves in northwest and central India during summer.

Extreme Events Causes hailstorms, flash floods, landslides, especially in Himalayan states like J&K and Himachal Pradesh.

Transport Disruption Leads to flight delays, road blockages, and urban flooding, especially in major metro cities.
Monsoon Interference Disrupts pre-monsoon and monsoon rainfall, causing intense and erratic precipitation.

4. Climate Change and the Changing Nature of WDs

Altered Frequency and Seasonality
e Anoticeable increase in WD events was observed post-January 2025, especially during March-April.
e WDs now appear in May-July, extending beyond their traditional season.
e A 2024 study in Weather and Climate Dynamics reports a 70-year shift in WD patterns and timing.

Strengthened Jet Streams

o (Climate change has intensified the subtropical westerly jet stream, enabling WDs to penetrate deeper into the Indian subcontinent.
e These meridional (north-south) oscillations result in more erratic rainfall and snowfall.

Arabian Sea Warming

e A1.2°C-1.4°Crise in sea surface temperatures (SST) in the Arabian Sea has led to increased moisture availability.
e This contributes to heavier rainfall and frequent flash floods across Central and Northern India.

Rise in Extreme Weather Events
e In 2025, WDs were responsible for:

o Hailstorms in Bihar, Himachal Pradesh, and Vidarbha.
o Flooding in Delhi and Telangana, as per India Meteorological Department (IMD) warnings.
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5. Agricultural, Urban, and Policy Significance

e Agricultural Vulnerability: WDs are critical for Rabi irrigation but can also damage crops when they bring unseasonal or excessive rainfall,

especially wheat.

e Urban Impact: Cities like Delhi face transport paralysis, waterlogging, and power outages due to poor infrastructure and increased rainfall
from WDs.

e Policy Integration: There is a pressing need to incorporate WDs into India’s broader climate adaptation framework, not just focus on the
monsoon.

6. Way Forward: Building Resilience

1. Enhance Forecasting Systems: Expand Doppler radar networks, satellite monitoring, and Al-based predictive tools for more accurate WD
tracking.

2. Urban Infrastructure Reforms: Implement WD-sensitive urban planning including stormwater drainage systems and early warning
mechanisms for cities.

3. Climate-Adaptive Agriculture: Develop flexible sowing schedules, forecast-based insurance models, and promote climate-resilient crop
varieties.

4. Research and Climate Modeling

e Investin interdisciplinary research on WD variability and its implications.
e Use institutions like IMD, IITM Pune, and IISC to develop region-specific climate models.

5. Regional Cooperation: Collaborate with Himalayan countries (e.g., Nepal, Bhutan, Pakistan) to address transboundary WD impactsthrough
data sharing and joint monitoring.

7. Global Parallels and Lessons

e Similar systems like the Polar Vortex in North America and Atlantic Cyclones in Europe show the importance of:
o Community-based disaster preparedness
o Robust weather infrastructure
o Integration of scientific research into public policy

8. Conclusion

e Once considered seasonal systems, Western Disturbances now pose year-round challenges due to the accelerating impacts of climate
change.

o Their unpredictable intensity, overlap with monsoons, and increasing geographic spread have made them a central concern for Indian
climatology and disaster management.

o A comprehensive national strategy, backed by scientific data, resilient infrastructure, adaptive agriculture, and regional cooperation, is
the need of the hour to mitigate the growing risks from WDs.

Bhakra Dam and the Sutlej

o Syllabus Mapping:

GS Paper I - Geography: Rivers, Water Resources, and Irrigation Projects

GS Paper II - Governance: Inter-State Water Disputes and Federal Coordination
GS Paper III - Infrastructure: Energy, Dams, and Disaster Management

1. Context: Water Release Order Sparks Inter-State Tensions

e The Bhakra Beas Management Board (BBMB) recently ordered the release of 8,500 cusecs of water to Haryana, citing equitable allocation.

e This move was opposed by Punjab, which argued that the state is facing water scarcity due to reduced monsoon rainfall and shrinking
reservoir levels.

e The dispute reflects the fragile nature of federal water-sharing agreements in drought-sensitive years.

2. What is the Bhakra Dam?

Overview

o Type: Concrete gravity dam

e River: Built on the Sutlej River

e Location: Near Bhakra village in Bilaspur district, Himachal Pradesh
o Situated 13 km upstream from Nangal (Punjab)
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e Associated Dam: Nangal Dam, located downstream; together they are often referred to as the Bhakra-Nangal Dam, although they are separate

structures.
Key Features
Attribute Details
Height 55 meters - Asia’s second tallest dam
Reservoir Gobind Sagar Lake - Storage capacity of 34 billion cubic meters
Power Capacity Over 1,200 MW hydroelectric power generation
Functions Irrigation, hydropower, drinking water supply, and flood control

Nicknamed by Nehru “New Temple of Resurgent India”, symbolizing post-independence development
States Involved

e Managed by the Bhakra Beas Management Board (BBMB).
o Participating states:

Punjab

Haryana

Rajasthan

Delhi

Himachal Pradesh

O O O O O

3. Sutlej River: A Trans-Himalayan Lifeline
Origin and Course

e Source: Lake Rakshastal, near Mount Kailash, in Tibet
o Elevation: Rises at an altitude of over 15,000 ft (4,600 metres)
o Entry into India: Through Shipki La Pass in Himachal Pradesh
e Flows through:

o Tibet (China)

o Himachal Pradesh

o Punjab

o Pakistan

Tributaries of Sutlej

Bank Tributaries
Left-bank  Spiti River, Baspa River, Nogli Khad
Right-bank Soan River, Ghaggar-Hakra (historical connection)

Confluence and Role

e Joins the Beas River in Punjab.
e Post-confluence:
o Flows into Pakistan.
o Joins the Chenab to form Panjnad.
o Eventually merges into the Indus River.

4. Major Projects on Sutlej

Project Name State Purpose

Bhakra-Nangal Himachal-Punjab = Multipurpose - irrigation, power, flood control
Nathpa Jhakri Himachal Pradesh Hydroelectric (1500 MW)

Karcham Wangtoo  Himachal Pradesh Hydroelectric (1000 MW)

Sirhind Canal Punjab Irrigation for central Punjab

Sutlej Valley Project Himachal Pradesh Comprehensive hydro development scheme
5. Inter-State Disputes and Federal Concerns

Recent Conflict

e Punjab’s Argument:

o Reservoir levels are below optimal due to poor rainfall.

o The order undermines water security during a drought-prone period.
e Haryana’'s Stand:

o Water release is part of legal allocation under the BBMB framework.
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Broader Challenges

o (Climate variability causing erratic rainfall, increasing inter-state tensions.
e Dependence on monsoon makes the region vulnerable to water stress.
o Institutional coordination often lacks mechanisms for drought-year flexibility.

6. Environmental and Developmental Impact

Benefits

e Transformed arid regions of Punjab, Haryana, and Rajasthan into agricultural hubs.
e Supports green revolution zones by ensuring water availability.
e Generates clean hydropower, reducing fossil fuel reliance.

Concerns

e Sedimentation in Gobind Sagar reducing storage over time.

e Ecological disruption to aquatic biodiversity and riverine habitats.
o Displacement and rehabilitation of tribal and rural communities.
o Siltload affecting downstream river health and irrigation efficiency.

7. Way Forward

o Revisit water-sharing frameworks in the light of changing climate patterns.

e Adopt dynamic reservoir management using Al and satellite monitoring.

e Encourage crop diversification in Punjab and Haryana to reduce water-intensive farming.

o Investin interlinking of rivers, where feasible, to manage surplus-deficit basins.

o Ensure BBMB decisions involve consensus and transparency, especially during low water periods.

8. Conclusion

The Bhakra Dam, with its immense role in post-independence nation-building, remains a symbol of development, cooperation, and conflict.
As water stress intensifies due to climate change and rising demands, India needs resilient water governance models—rooted in equity,
technology, and ecological sensitivity—to prevent the recurrence of disputes and to ensure sustainable utilization of river systems like the Sutlej.

Bundelkhand: A Geographical, Historical, and Socio-Economic Analysis of India’s
Semi-Arid Heartland

o Syllabus Mapping:

GS Paper I - Geography: Physical features, water bodies, and drought-prone regions

GS Paper I - History: Medieval and post-medieval regional kingdoms

GS Paper II - Governance: Issues relating to women and water crisis management

GS Paper III - Environment: Water scarcity, drought-prone regions, and resource planning

1. Geographical Overview of Bundelkhand

e Location: Bundelkhand spans across north-central India, covering southern Uttar Pradesh and northern Madhya Pradesh.
o Key Districts:

o In Uttar Pradesh: Jhansi, Banda, Hamirpur, Lalitpur, Mahoba.

o In Madhya Pradesh: Chhatarpur, Tikamgarh, Panna, Damoh, Sagar.

Physical Features:

o Topography:
o Lies within the Vindhyan plateau, characterized by undulating terrain, rocky outcrops, and deep ravines.
o Elevation ranges between 150-600 meters.
e Major Rivers:
o Betwa, Ken, Dhasan, and Tons — many cut through gorges and are seasonal, impacting irrigation potential.
e Mineral Resources:
o Rich in diamond deposits (Panna).
o Other minerals include limestone, granite, and sandstone.
e Soil Type: Predominantly red and lateritic soils, prone to erosion and low fertility.
e Climate:
o Semi-arid, with frequent droughts and erratic monsoons.
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o Annual rainfall: around 800-1,000 mm, mostly during July-September.

2. Agriculture and Economy

e Primary Crops: Wheat, jowar (sorghum), pulses, and cotton.
o Irrigation Dependency: Heavily reliant on monsoon rains and traditional tanks, with limited canal infrastructure.
e Economic Challenges:

o Frequent crop failures due to drought.

o High rates of farmer indebtedness and seasonal migration for work.

o Limited industrialisation, with most employment in subsistence agriculture or informal labour.

3. Water Crisis and Gendered Impact

Persistent Water Insecurity:

e Recurring Droughts: Recorded in 13 of the last 20 years.
e Groundwater Depletion: Excessive dependence on tube wells and deep borewells, many of which are now defunct.
o Deforestation & Soil Degradation: Have accelerated runoff and reduced water percolation.

Gendered Burden:

e Women and Girls bear the brunt of the crisis:
o Walk 2-5 km daily to fetch water in peak summer months.
o Sacrifice school attendance, health, and economic opportunities.
e Social Impacts:
o Increase in female drop-out rates.
o Rise in child marriages and out-migration of men, leaving women-headed households behind.

4. Historical and Cultural Significance

Ancient Period:

e Known as Jejakabhukti in the early medieval period.

e Ruled by dynasties such as:
o Chandelas: Builders of the Khajuraho Temples (UNESCO World Heritage Site).
o Pratiharas and Kalachuris prior to that.

Medieval Period:

e Bundela Rajputs gave the region its current name.
e Famous for guerrilla resistance against the Mughals and later the Marathas and British.
o Sites of historic importance include:

o Orchha: Capital of Bundela rulers.

o Jhansi Fort: Associated with Rani Lakshmi Bai and the 1857 revolt.

5. Current Development Initiatives and Challenges
Key Government Projects:

o Ken-Betwa River Linking Project: First river interlinking initiative aimed at addressing Bundelkhand’s water needs.
o Expected to irrigate 10 lakh hectares and provide drinking water to 62 lakh people.
o Environmental concerns: Displacement of wildlife in Panna Tiger Reserve.
e Bundelkhand Expressway: Enhances connectivity with western UP and Delhi NCR, improving logistics for farmers and industries.

Ongoing Issues:
o Land Degradation: 50% of total area prone to erosion and desertification (ICAR estimate).
e Health and Education: High malnutrition rates, poor school attendance, and weak health infrastructure.

e Water Governance: Lack of integrated watershed management, and poor maintenance of traditional water systems like kunds, baolis,
and talabs.
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6. Way Forward

A. Ecological Restoration:

e Revive traditional water structures and promote community-based water management.
e Encourage watershed development, check dams, and contour trenching.

B. Gender-Sensitive Interventions:

e Provide piped water supply in rural hamlets to reduce women'’s burden.
o Integrate water access into rural livelihood schemes like MGNREGS.

C. Policy Alignment:
e Implement a Bundelkhand-specific drought action plan across MP and UP, ensuring convergence of schemes.
D. Sustainable Agriculture:

e Promote drought-resistant crops, micro-irrigation (drip/sprinkler), and soil fertility enhancement.

7. Conclusion

Bundelkhand’s challenges—rooted in both natural vulnerability and policy neglect—demand a comprehensive, region-specific approach. While
development projects like the Ken-Betwa link offer hope, the true transformationwill come only through inclusive water governance, ecological
restoration, and gender-sensitive planning. The region’s cultural legacy and resilient communities deserve a future built on sustainability and

HISTORY, ART & CULTURE

Return of a Legacy: Raghuji Bhosale I’s Sword and the Maratha Military Heritage

b g Syllabus Mapping:
GS Paper I - Indian History: 18th-century regional powers; Art, Culture & Heritage
GS Paper II - Governance: Cultural repatriation, international cooperation

1. Context

The Maharashtra government reclaimed a ceremonial Firangi sword of Raghuji Bhosale I from a London auction for X47.15 lakh. This repatriation
highlights the growing effort to recover India’s lost artefacts and revive public memory of regional Maratha heroes.

2. Who Was Raghuji Bhosale I?

o Founder of the Bhosale Dynasty of Nagpur, active in early 18th century.
e Served under Chhatrapati Shahu Maharaj, gaining prominence as a military commander and administrator.
e Awarded the title "Senasaheb Subha" for his battlefield excellence and governance.
e Extended Maratha influence into:
o Chhattisgarh
o 0Odisha (including Sambalpur)
o Bengal (military campaigns in 1745 & 1755)
o South India - victorious against the Nawabs of Kurnool and Cuddapah
Capital at Nagpur became a strategic stronghold in the Vidarbha region, known for iron and copper resources.

3. Cultural and Military Significance

e« Weapon Patronage: Bhosales promoted skilled sword-making artisans, integrating imported European bladeswith Indian hilts.
e Such swords were both symbols of honour and functional weapons of war.
e Repatriation reflects the importance of martial artefacts in preserving cultural identity and regional pride.
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4. About the Repatriated Sword

Ceremonial Firangi Sword Features:

Feature Description

Blade European, straight single-edged—likely forged in Solingen, Germany

Hilt Indian Mulheri hilt with gold inlay

Grip Green cloth wrap - indicates ceremonial, non-combat use

Inscription “Shrimant Raghoji Bhosale Senasaheb Subha Firang” in Devanagari script
Type Firangi Sword - blend of European blade + Indian hilt

5. Sword Types in Maratha and Indian History
A. Khanda Sword (Used by Rajputs, Marathas, Sikhs)

Origin: Indigenous, traced back to 9th-10th century CE.

Blade: Straight, double-edged - ideal for heavy downward strikes.
Hilt: Hindu basket hilt with a knuckle guard.

Material: Locally sourced steel or iron.

B. Firangi Sword

e Fusion Weapon: Imported blades (European, esp. Solingen) combined with Indian hilts.
o Users: Elite warriors of Mughal, Maratha, and Rajput armies.
o Symbol: Diplomatic prestige, battlefield strength, and ceremonial honour.

6. Historical Context: Battle of Sitabuldi (1817)

o Fought between: British East India Company and Bhosale forces of Nagpur.
o Significance: Marked the decline of Maratha regional powers in central India.
e The reclaimed sword is speculated to be:

o War loot from Sitabuldji, or

o A gift by Bhosales to British allies post-defeat.

7. Significance of Repatriation

Cultural Justice: Corrects historical wrongs of colonial plunder.

Promotes Heritage Tourism: Can be showcased in museums with immersive storytelling.

Public Memory & Education: Revives awareness of lesser-known Maratha leaders beyond Peshwas and Shivaji.

Geopolitical Soft Power: Enhances India’s global campaign for artefact repatriation (e.g., Koh-i-Noor debate, Amaravati sculptures).

8. Way Forward
o Build Inventories of stolen artefacts using technology and Al-led tracing (e.g., UNESCO’s Object ID standard).
e Strengthen International Partnerships through UNESCO, INTERPOL, and bilateral cultural pacts.
e Legal Instruments: Implement and update legislation like the Antiquities and Art Treasures Act, 1972 for better repatriation mechanisms.
o Digital Museums: Create accessible virtual repositories of repatriated artefacts to inspire civic pride and academic interest.

9. Conclusion

The return of Raghuji Bhosale I's sword is not merely a symbolic act—it’s a reclamation of identity, history, and forgotten valor. It urges a broader
reflection on restoring regional legacies and integrating them into India’s composite national narrative.

Sacred Relics of Lord Buddha: Spiritual Symbols and Tools of Cultural Diplomacy

o Syllabus Mapping:
GS Paper I - Indian Heritage and Culture: Buddhism, Religious Movements, Art and Architecture
GS Paper II - International Relations: Cultural Diplomacy, Bilateral and Multilateral Cultural Engagements

1. Context: India’s Spiritual Diplomacy in Vietnam

e The Sacred Relics of Lord Buddha arrived in Ho Chi Minh City, Vietnam, as part of the UN Vesak Day 2025celebrations.
o This event is a continuation of India’s outreach through Buddhist heritage, enhancing soft power diplomacyand cultural ties.
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2. What Are the Sacred Relics of Lord Buddha?

Definition

e These relics refer to physical remains or personal belongings associated with Gautama Buddha, preserved and revered by followers
worldwide.
e They act as tangible symbols of Buddha's enlightenment, compassion, and spiritual teachings.
e Preserved by the National Museum of India under the guidance of:
o Ministry of Culture
o International Buddhist Confederation (IBC)

3. Classification of Relics in Buddhist Tradition

Type Description
Saririka Relics Actual physical remains of Buddha, such as bones, teeth, hair, and ashes.
Paribhogika Relics Objects used personally by Buddha—robes, alms bowl, staff, etc.
Uddesika Relics Symbolic representations such as stupas, sculptures, and images created to honor Buddha.
4. Prominent Relics and Associated Sites
Relic Site Importance
Mahabodhi Temple (Bodh Gaya, Bihar) Site of Buddha'’s enlightenment under the Bodhi tree. A UNESCO World Heritage Site.
Piprahwa (Uttar Pradesh) Location of Kapilavastu Relics, believed to be connected to Buddha's Shakya clan.
Temple of the Sacred Tooth Relic (Kandy, Sri Lanka) Houses one of Buddha’s tooth relics, regarded as national treasure.
Sarnath (Uttar Pradesh) Site of Buddha’s first sermon, where he delivered the Dhammacakkappavattana Sutta.

5. Significance of the Relics in Contemporary Context
1. Spiritual Symbolism

e Represent Buddha’s teachings of Dhamma (righteousness), Ahimsa (non-violence), and compassion.
o Inspire devotion, meditation, and moral discipline among Buddhist followers.

2. Cultural and Civilisational Diplomacy

e India has shared sacred relics with:
o Mongolia (2022)
o Thailand
o Vietnam (2025)
e Promotes Buddhist tourism and shared civilizational linkages.
e Supports Act East Policy and India's leadership in the Buddhist world.

3. Heritage Conservation and Global Outreach

o Helps reinforce India’s identity as the birthplace of Buddhism.
o Strengthens ties with ASEAN countries and boosts regional cooperation through cultural narratives.

6. Conclusion

e The Sacred Relics of Lord Buddha serve as more than religious artifacts—they are living symbols of spiritual harmony, historical
continuity, and India’s global soft power.

e In the current era of geopolitical realignments, such civilizational diplomacy reinforces India’s role as a spiritual leader and cultural
bridge in Asia and beyond.

o Eventslike Vesak Day provide platforms to translate shared spiritual heritage into mutual respect, peace, and cooperation among nations.
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ENVIRONMENT & ECOLOGY

Palamu Tiger Reserve: A Pioneer of Tiger Conservation in India

o Syllabus Mapping:

GS Paper III - Environment and Ecology: Protected Areas, Biodiversity Conservation, Human-Wildlife Conflict
GS Paper I - Geography: Physical Features - Plateaus, Rivers, Forest Types

Essay Paper: Themes like “Coexistence with Nature” or “Conservation Challenges in India”

1. Context: First Complete Village Relocation from Palamu Core

o Jaigir village has become the first village to be fully relocated from the core zone of the Palamu Tiger Reserve (PTR) in Jharkhand.
e This marks a significant step in reducing anthropogenic pressure, promoting wildlife movement, and ensuring better habitat integrity.

2. What is Palamu Tiger Reserve?

e One of India’s first nine Project Tiger reserves, notified in 1974, and the only tiger reserve in Jharkhand.
e Encompasses parts of Betla National Park and represents one of India’s earliest attempts at scientific tiger conservation.

3. Location and Geography

Feature Details

Location Latehar district, Jharkhand (Chhotanagpur Plateau)
Total Area 93 sq. km

Altitude Undulating terrain ranging from 150-1,000 meters

Geological Features Dominated by Gneiss, Quartzite, Amphibolite, Laterite
Gondwana Deposits Sandstone, shale, haematite (iron ore bearing)
Rivers North Koel, Burha (perennial), and Auranga traverse the landscape

4. Historical Significance

o Declared as a Tiger Reserve in 1974 under Project Tiger, PTR holds a unique place in conservation history.
o World’s first tiger census based on pugmarks was conducted here in 1932, initiated by J.W. Nicholson—a forest officer ahead of his time.

5. Ecological and Biodiversity Richness
1. Flora

e Vegetation Type: Northern Tropical Dry Deciduous Forests
e Dominant Tree: Sal (Shorea robusta), along with bamboo, palash, mahua, and tendu

2. Fauna

o Flagship Species:

o Tiger

o Asiatic Elephant
e Other Mammals:

o Indian Leopard, Sloth Bear, Grey Wolf, Four-horned Antelope, Indian Pangolin, Otter
e Avifauna & Reptiles: Home to hornbills, peacocks, monitor lizards, and pythons

3. Ecological Role

o Serves as a connectivity corridor between eastern and central Indian forest zones, vital for genetic diversityand species migration.

6. Significance of Jaigir Village Relocation

e The relocation of Jaigir to the buffer zone:
o Frees up the core area for wildlife movement and breeding
o Reduces human-wildlife conflict
o Improves management of critical habitats
e Itisinline with NTCA guidelines promoting voluntary and incentivized resettlement of villages from core zones.
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7. Conservation Challenges

Challenge Description

Human Encroachment Nearly 1,000 families still live in core and buffer areas, leading to pressure on wildlife
Forest Fires Dry deciduous forests are vulnerable during summer

Funding Constraints Lack of adequate financial support for infrastructure and staff

Poaching and Illegal Grazing Threatens key species and reduces prey base

Poor Eco-Tourism Infrastructure Underutilization of reserve for public awareness and sustainable tourism

8. Initiatives and Way Forward

1. Wildlife Monitoring

o Installation of camera traps, radio collars, and anti-poaching patrols
e Strengthening collaboration with Wildlife Institute of India (WII) and NTCA

2. Eco-development and Livelihood

o Skill training, eco-tourism, and alternative livelihoods for relocated communities
e Promotion of community-based conservation

3. Integration with Larger Conservation Landscapes
e Link PTR with Palamau-Valmiki-Sanjay Dubri tiger corridors under Landscape-level planning
4. Awareness and Policy Support

o Capacity-building of local staff
o Use of satellite imagery and drones for fire alerts and habitat monitoring

9. Conclusion

o Palamu Tiger Reserve, despite being a pioneer in India's tiger conservation movement, remains under-recognized and underfunded.

e The successful relocation of Jaigir village is a hopeful milestone for its ecological restoration.

e With strategic investment, community participation, and modern technology, PTR can once again emerge as a model for human-wildlife
coexistence in the eastern Indian landscape.

India’s First Inter-State Cheetah Corridor

b g Syllabus Mapping:

GS Paper III - Environment: Conservation, wildlife corridors, biodiversity

GS Paper II - Governance: Cooperative federalism in environmental management

Essay Paper: Useful for themes like “Balancing Conservation and Development” or “Federalism and Ecological Security”

1. Context: Rajasthan Joins Cheetah Corridor Plan with Madhya Pradesh

e In a significant development, Rajasthan has joined hands with Madhya Pradesh to create India’s first inter-state cheetah conservation
corridor.
e The project aims to ensure safe and sustainable movement of cheetahs reintroduced under the Project Cheetahinitiative.

2. What Is the Cheetah Conservation Corridor?

o A wildlife corridor facilitating natural movement of cheetahs between protected areas across state borders.
e Designed to simulate the open-range ecosystem that cheetahs historically inhabited in India.
o Helps in genetic mixing, territory expansion, and ecological balance within grassland reserves.

3. Geographical Spread and Total Area

Parameter Details

Total Area 17,000 sq. km of protected and buffer zones

Madhya Pradesh 10,500 sq. km (Palpur Kuno and Gandhi Sagar)
Rajasthan 6,500 sqg. km (Mukundara Hills and adjoining districts)

Proposed Expansion Forest areas of Jhansi and Lalitpur in Uttar Pradesh
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4. Key Protected Areas Involved
A. Palpur Kuno National Park (Madhya Pradesh)

e Located in Sheopur district, it serves as the primary site for cheetah reintroduction.
e Already hosts African cheetahs brought under Project Cheetah.

B. Gandhi Sagar Wildlife Sanctuary (Madhya Pradesh)

o Situated along the Chambal River in Mandsaur district.
o Identified as the second habitat to accommodate surplus or translocated cheetahs.

C. Mukundara Hills Tiger Reserve (Rajasthan)
e Comprises three sanctuaries: Darrah, Jawahar Sagar, and Chambal.

e Located in Kota division, the terrain includes arid grasslands, making it suitable for cheetahs.
e Districts covered: Kota, Bundi, Baran, Jhalawar, Sawai Madhopur, Karauli, Chittorgarh.

5. Key Features of the Corridor

o Inter-State Ecological Linkage: First-of-its-kind corridor linking reserves across state borders.
o Seamless Wildlife Movement: Enables territorial dispersal, breeding, and genetic diversity.
o Ecosystem Restoration: Aims to revive degraded grasslands and dry deciduous forest areas.
e Supported By:
o National Tiger Conservation Authority (NTCA)
o Wildlife Institute of India (WII)
e Administrative Coordination: MoU expected between state forest departments, enabling joint monitoring and anti-poaching units.

6. Why Is It Significant?

A. Ecological Benefits

e Restores the cheetah’s natural habitat and supports other grassland-dependent species (e.g., Indian fox, blackbuck).
e Prevents territorial conflicts by providing ample space for roaming and reproduction.

B. Boost to Project Cheetah

e Addresses concerns of space constraints in Kuno National Park, where cheetahs had begun to outnumber the area’s carrying capacity.
e Acts as arelocation buffer and supports phase-wise expansion.

C. Model of Cooperative Federalism

e Sets an example of inter-state coordination in wildlife and ecosystem governance.
o Enhances cross-border patrolling, joint conservation protocols, and shared accountability.

D. Alignment with Global Commitments

e Helps India meet Aichi Biodiversity Targets under the Convention on Biological Diversity (CBD).
e Contributes to Goal 15 of the UN Sustainable Development Goals (SDGs): Life on Land.

7. Challenges Ahead
Issue Explanation
Human-Wildlife Conflict Corridor runs near human habitations and agricultural lands, raising risks of interaction.
Funding and Infrastructure Requires investment in fencing, monitoring systems, rescue teams, and community sensitization.
Cattle Grazing Pressure Grasslands face degradation due to overgrazing, reducing prey base for cheetahs.
Community Involvement Local populations must be made stakeholders to ensure long-term sustainability.
8. Way Forward

A. Legally Notified Corridors: Include the cheetah corridor in Wildlife Protection Act, 1972 schedules to offer legal protection.

B. Eco-Development Plans: Provide livelihood incentives (e.g., eco-tourism, compensation schemes) to locals in exchange for corridor
protection.

C. Scientific Monitoring: Deploy GPS collars, camera traps, and drone surveillance for population and dispersal tracking.

D. Educational Outreach: Launch awareness campaigns in local schools, gram panchayats, and forest-dependent villages.
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9. Conclusion

India’s first inter-state cheetah conservation corridor marks a milestone in landscape-level conservation and showcases federal cooperation in
ecological governance. If successful, this corridor can become a template for future multi-state biodiversity corridors, crucial for the long-
term survival of reintroduced species, grassland restoration, and community-integrated conservation in 21st-century India.

India’s Waste Management Challenge

» Syllabus Mapping:

GS Paper III - Environment: Pollution and Waste Management, Environmental Degradation, Governance
GS Paper II - Governance: Judiciary, Statutory Frameworks, Local Self-Governance

Essay Paper: Sustainable Development, Environmental Justice

1. Introduction: Unfolding a Growing Ecological Crisis

e Arecent Nature (2025) study has identified India as the largest plastic polluter globally, releasing 9.3 million tonnes annually.

e Despite various schemes and regulations, India’s waste management is hindered by weak enforcement, urban-rural inequality, and data
gaps.

e The Supreme Court's judgment on the Vellore tanneries (2024) reaffirms the judiciary's proactive role in environmental governance using
the “continuing mandamus” doctrine.

2. Understanding Waste Management

o Definition: Waste management involves collection, segregation, transportation, treatment, recycling, and disposal of solid and plastic
waste in an environmentally sound manner.
¢ Real Waste Footprint vs. Official Data:
o India officially claims 95% waste collection, yet Nature reports 0.54 kg/day per capita plastic waste, much higher than
the government's 0.12 kg/day—pointing to massive underreporting, especially in rural areas.

3. Government Interventions and Initiatives

A. Legislative and Regulatory Framework

o Plastic Waste Management Rules (2016-24):
o Enforces source segregation, phased bans on single-use plastics, and Extended Producer Responsibility (EPR).
e Mandatory Jute Packaging Act (2010):
o Promotes eco-alternatives to plastic by mandating jute packaging for food grains and sugar.
o Extended Producer Responsibility (EPR):
o Obligates Producers, Importers, Brand Owners (PIBOs)to ensure plastic collection, recycling targets, and environmental
compensation.

B. Decentralized Waste Governance

e Local Accountability:
o Waste management is decentralized under the 74th Constitutional Amendment, assigning urban bodies and Gram Panchayats the
task of collection and disposal.
e Rural Neglect:
o Panchayati Raj Institutions often lack resources or frameworks, resulting in poor waste handling in semi-urban and rural belts.

4. Persistent Challenges in Waste Governance

A. Inaccurate Data and Invisibility of Informal Sector

o Waste estimates exclude:
o Open dumping, rural waste, and waste pickers, who manage 60-70% of urban recycling.
e No universal audit methodology or third-party validation mechanisms exist.

B. Infrastructure Deficit

e Sanitary Landfills vs. Dumpsites:
o Most towns rely on unsanitary dumps; sanitary landfills are outnumbered 10:1.
e No linkage with MRFs:
o Municipalities are often not mapped to Material Recovery Facilities (MRFs) or authorized plastic recyclers.
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C. EPR Implementation Gaps

e On-paper compliance:
o PIBOs submit reports, but on-ground presence of EPR kiosks, buyback centres, and segregation hubs is negligible.
e No penalization mechanisms for defaulting companies in many states.

D. Urban-Rural Disparity

e Urban focus of missions like Swachh Bharat Abhiyan (Urban) leaves rural areas with outdated or no waste systems.
o Transport gaps, lack of door-to-door collection, and open burning are rampant in districts.

5. Role of Judiciary: Vellore Template for Environmental Justice

Supreme Court's Evolving Role:

e Vellore Tanneries Case (2024):
o SCused the doctrine of continuing mandamus to ensure periodic updates and time-bound waste cleanup.
e Polluter Pays Principle:
o Reinforced that states must compensate victims and recover costs from industrial polluters.
o Shift from Directive to Supervisory Justice:
o SCnow insists on ongoing judicial oversight in matters of waste and pollution, not just one-time judgments.

6. Solutions and the Way Forward

A.Judicial and Administrative Measures

e Mandated Waste Audits:

o Urban and rural bodies must conduct independent waste audits validated by third parties and citizen watchdogs.
e Continuing Judicial Oversight:

o Establish environmental compliance benches in High Courts and timely affidavits on pollution clean-up.

B. Technology and Monitoring

e Al and GIS-Based Monitoring:
o Real-time dashboards, geotagged bin mapping, and drone-based landfill surveillance.
e Universal MRF Linkages:
o Ensure each ULB and Gram Panchayat is connected to a sanitary landfill or MRF within a 20 km radius.

C. Revamping EPR Execution
o Decentralised Kiosks:
o Make EPR drop points mandatory at ward/village levels, especially for low-value plastic waste.
o Penal Enforcement:
o Enforce environmental compensation and license suspension for non-compliance by PIBOs.
D. People-Centric Policy Design
o Incentivise Waste Segregation:
o Offer municipal tax rebates, digital reward points, and public recognition for waste-segregating households.

e Integrate Informal Workers:
o Formally include ragpickers and recyclers in municipal contracts and EPR mechanisms.

7. Conclusion: Making Waste Everyone’s Business

India’s waste management dilemma is not one of capacity but accountability. While robust policies exist, the failure of implementation, exclusion
of the informal sector, and absence of real-time monitoring continue to fuel ecological collapse.

Adopting a Vellore-style enforcement mechanism, empowering local bodies, and integrating citizen participation can transform waste from a
liability to a resource, aligning with the vision of a circular economy and sustainable urban-rural development.
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Green Hydrogen Certification Scheme

o Syllabus Mapping:

GS Paper III - Environment: Renewable Energy, Clean Energy Initiatives, Carbon Neutrality
GS Paper II - Governance & Policies: Government Schemes, Regulatory Frameworks
Essay Paper: India’s Energy Transition, Climate Commitments and Innovation

1. Introduction: India’s Move Towards Transparent Clean Energy
e In a major boost to its green energy diplomacy, India recently inked deals to export over 4.12 lakh tonnes of green hydrogen derivatives
to Japan and Singapore.
e To back these exports with authenticity, the government launched the Green Hydrogen Certification Scheme of India (GHCI), laying the

foundation for a credible green hydrogen ecosystem.
e The initiative supports India’s National Green Hydrogen Mission (NGHM) and broader climate commitments.

2. What is the Green Hydrogen Certification Scheme (GHCI)?

e GHCI is India’s first national-level certification system to determine whether hydrogen is produced through renewable energy sources.
e Itintroduces credible labelling and Guarantees of Origin (GO) to strengthen the green hydrogen marketdomestically and internationally.

< Launched By: Ministry of New and Renewable Energy (MNRE)
+ Nodal Implementation Agency: Bureau of Energy Efficiency (BEE)
<% Support From: National Green Hydrogen Mission (2023)

# Certification Authority: Accredited Carbon Verification (ACV) Agencies

3. Objectives and Intent

e Authenticate Green Hydrogen: Certify hydrogen produced using electrolysis or biomass under defined emissions intensity benchmarks.
o Enable Market Credibility: Build trust among buyers, both domestic and international, via standardized green credentials.

e Accelerate National Targets: Support India's goal of producing 5 MMT of green hydrogen annually by 2030.

o Enable Carbon Trading Synergies: Serve as a backbone for integration with the upcoming Carbon Credit Trading Scheme (2026).

4. Key Features of GHCI
Parameter Details
Scope Project-level certification till hydrogen purification (excludes storage & transport).
Eligible Production Routes Electrolysis using renewable power and biomass conversion. New technologies can be added with BEE’s approval.
Emission Metric Measured as kg CO, equivalent per kg of H, produced.
Monitoring System Annual third-party verification; data updated via the Green Hydrogen Portal.
Guarantee of Origin (GO) Ensures traceability and confirms hydrogen as “green”.
Compliance Mandate Mandatory for all domestic green hydrogen producers; export-only units are exempt.
Certification Cycle Issued on an annual (financial year) basis.

5. Significance of GHCI

Boosts Export Competitiveness

o Establishes India’s credibility in international hydrogen markets by ensuring product traceability and environmental compliance.
o Facilitates long-term trade partnerships with developed hydrogen economies such as Japan, Germany, and Singapore.

Encourages Investment

e Provides regulatory certainty and environmental assurance, attracting domestic and FDI into India’s hydrogen sector.
Strengthens Climate Action

e Supports India’s Net Zero by 2070 commitment and aids in phasing out dependence on fossil fuel-based hydrogen.
Fosters Energy Independence

e Encourages domestic manufacturing and usage, reducing import reliance on grey or blue hydrogen.
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Supports Carbon Markets

o Integrates seamlessly with the Carbon Credit Trading Market, ensuring transparent and measurable GHG mitigation.

6. Challenges Ahead

o Standard Harmonisation: Must align with international certification norms (like EU’s RFNBO or Japan’s JIS standard) to avoid trade barriers.
o Infrastructure Bottlenecks: Electrolyser manufacturing, renewable power access, and water availability remain critical gaps.

e Verification Mechanism: Ensuring the capacity and impartiality of carbon verification agencies.

o Data Governance: Need for robust digital integration and real-time monitoring tools for accurate emissions tracking.

7. Way Forward

e Global Interoperability: Create mutual recognition agreements with major hydrogen markets for GHCI certificates.

e Support for Emerging Technologies: Expand eligibility to include innovations like photo-electrochemical water splitting.

o Public-Private Synergy: Incentivize private players to adopt GHCI through tax rebates and production-linked incentives.

e Capacity Building: Train third-party verifiers and producers on GHCI protocols and lifecycle analysis.

e Regional Hydrogen Hubs: Establish green hydrogen industrial clusters to streamline production, certification, and export logistics.

8. Conclusion

India’s Green Hydrogen Certification Scheme marks a paradigm shift in how green fuels are validated and traded. As countries transition towards net-
zero economies, credibility, traceability, and transparency will shape the global green hydrogen race.

GHCI not only positions India as a clean energy leader but also ensures that its climate ambition is backed by robust, verifiable action.

Reintroduction of Red-Crowned Roofed Turtles Marks Biodiversity Milestone

b 4 Syllabus Mapping:

GS Paper III - Environment and Ecology: Conservation of endangered species, Biodiversity, Protected species
GS Paper II - Governance: Government schemes for environmental protection

Essay Paper: Environmental sustainability, Human-animal conflict, Biodiversity and development

1. Introduction: A Historic Conservation Achievement
e In a major step under the Namami Gange Mission, 20 Red-Crowned Roofed Turtles (Batagur kachuga) were reintroduced into the Ganga

River after a gap of nearly three decades.
o This initiative signifies India’s commitment to reviving riverine ecosystems and endangered aquatic fauna.

2. Species Profile: Red-Crowned Roofed Turtle

Attribute Details

Scientific Name Batagur kachuga

Common Name Red-Crowned Roofed Turtle
Conservation Status - IUCN: Critically Endangered

- CITES: Appendix I
- Wildlife Protection Act, 1972: Schedule I

Distribution Historically found in Ganga, Brahmaputra, and tributaries in India, Nepal, Bangladesh.
Viable population remains only in Chambal River.
Physical Features Females grow up to 56 cm, males are significantly smaller.

Males develop bright red, yellow, and blue facial streaks during the breeding season.
Habitat Requirements Deep, fast-flowing rivers with undisturbed sandbanks for nesting.
Diet Exclusively herbivorous, relying on aquatic vegetation and algae.

3. Behaviour and Breeding

e Breeding Period: March to April.

e Nesting: Females prefer clean, sandy riverbanks or islands to dig nests.

o Egg Laying: Each clutch has 11-30 eggs, with incubation lasting 60-70 days.

e Young Hatchlings: Camouflaged plastron (underside) helps in predator evasion during early life stages.
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4. Major Threats to Survival

Threat Impact

Habitat Loss River pollution, damming, and water abstraction degrade nesting and foraging zones.
Sand Mining Destroys sandbanks crucial for egg laying.

Poaching & Illegal Trade Hunted for meat (considered a delicacy) and shells (used in decorations).

Agricultural Encroachment Riverbank cultivation disrupts nesting cycles and leads to egg mortality.
5. Conservation Efforts and Significance of Reintroduction

o Namami Gange Initiative: Integrated species restoration with river rejuvenation goals.
e Collaboration: Led by the Wildlife Institute of India (WII), Uttar Pradesh Forest Department, and conservation NGOs.
o Ex-situ Breeding: Hatchlings were reared in captivity before reintroduction to ensure survival.

) Why It Matters:

o Reinforces the ecological role of turtles in maintaining river health through aquatic plant control.
e Helps revive the trophic balance in Ganga’s aquatic ecosystem.
e Boosts India’s international biodiversity commitments under CBD and Ramsar Convention.

6. Way Forward

e Strict Protection of Nesting Sites: Enforce bans on sand mining and ensure fencing of nesting areas during the breeding season.
o Community Participation: Involve local riverine communities in turtle conservation through eco-tourism and education.

e Pollution Control: Enhance solid and liquid waste management in Ganga towns.

e Research and Monitoring: Establish long-term monitoring using tagging and telemetry for post-release survival rates.

o Replication of Model: Extend reintroduction to other potential sites like the Yamuna, Ghaghara, and Son Rivers.

7. Conclusion

The reintroduction of the Red-Crowned Roofed Turtle to the Gangarepresents alandmark in India's conservation history. However,
without habitat protection, pollution control, and community engagement, such efforts will be short-lived.

Sustained success depends on blending ecological science with proactive governance and citizen awareness.

Bandhavgarh National Park: A Biodiversity Jewel of Central India

o Syllabus Mapping:
GS Paper III - Environment: Protected Areas, Biodiversity, Project Tiger, Legal and Conservation Issues

1. Context

The Supreme Court of India recently dismissed a PIL alleging illegal mining activities in Bandhavgarh National Park, Madhya Pradesh, terming
it frivolous litigation and abuse of legal process. A X1 lakh penalty was imposed on the petitioner, reinforcing the judiciary’s stand against misuse
of environmental litigation.

2. About Bandhavgarh National Park

Particulars Details

Location Umaria district, Madhya Pradesh, in the Vindhya mountain ranges
National Park Status Declared in 1968

Tiger Reserve Status Designated in 1993 under Project Tiger

Total Area Core zone ~716 sq. km, Buffer zone ~437 sq. km

3. Historical and Cultural Significance

o Bandhavgarh Fort: Believed to have been built by Lord Rama for his brother Lakshmana, hence the name "Bandhavgarh" (Bandhav = Brother,
Garh = Fort).

o Contains ancient inscriptions, rock-cut sculptures, and references to Vakataka, Sengar, Kalchuri, and Bagheldynasties.

e Was once the private hunting ground of the Maharaja of Rewa, the royal house that played a key role in tiger conservation.

4. Ecological Importance
A. Flora

o Dominant Vegetation: Dry deciduous forests.
e Key Tree Species:
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o Sal (Shorea robusta) in the valleys
o Tendu, Saj (Terminalia tomentosa), Dhaora, Arjun, Amla, and Palas (Butea monosperma)
e Seasonal Water Sources: No perennial rivers, but seasonal streams and rivulets support forest biodiversity.

B. Fauna

Category Key Species

Flagship Species Royal Bengal Tiger (highest density globally)

Other Carnivores Leopard, Wild Dog (Dhole), Indian Wolf, Jackal

Herbivores Chital, Sambhar, Nilgai, Barking Deer, Chinkara, Chowsingha
Primates Rhesus Macaque, Common Langur

5. Conservation and Legal Aspects

e Project Tiger: Part of India’s flagship tiger conservation programme since 1993.
e Landscape Connectivity: Crucial link in Central Indian tiger corridors connecting Kanha, Satpura, and Pench reserves.
e Legal Protection: Falls under Wildlife Protection Act, 1972 - Schedule I species protection.

6. Recent Judicial Development

e The Supreme Court’s decisionto impose a fine for abaseless environmental PILreaffirms the importance of credible
litigation and balanced judicial review in environmental governance.
o This case sets a precedent against the misuse of environmental concerns for personal or political motives.

7. Significance

» Biodiversity Hotspot: Plays a critical role in genetic conservation of apex predators like tigers.
o Cultural-Ecological Nexus: Integrates sacred geography, heritage conservation, and wildlife protection.
o Ecotourism: Attracts global and domestic tourists, providing income to tribal and rural communities.

8. Conclusion

Bandhavgarh is not just a tiger reserve but a symbol of India’s rich ecological and cultural heritage. While judicial activism plays a crucial role in
environmental protection, frivolous PILs can dilute genuine ecological concerns. Going forward, conservation efforts must remain grounded
in science, local involvement, and institutional credibility.

AIM4NatuRe Initiative

o Syllabus Mapping:

GS Paper III - Environment: Conservation, Environmental Pollution and Degradation, Biodiversity
GS Paper II - International Relations: Important international institutions and agreements
Essay Paper: Themes related to climate change, biodiversity, nature-based solutions

1. Context

The Food and Agriculture Organization (FAO), with support from the United Kingdom, has launched the AIM4NatuRe initiative to enable
transparent, high-quality, and interoperable monitoring of ecosystem restoration under the Kunming-Montreal Global Biodiversity Framework
(GBF).

2. What is AIM4NatuRe?

Accelerating Innovative Monitoring for Nature Restoration (AIM4NatuRe)is aglobal capacity-building initiativefocused on improving
the monitoring, reporting, and evaluation of restoration activities across all ecosystem types.

Parameter Details

Launched by FAO (Food and Agriculture Organization of the UN)

Funded by United Kingdom (£7 million contribution)

Year of Launch 2024

Framework Aligned Kunming-Montreal Global Biodiversity Framework (Target 2)
3. Objectives

e Enhance data-driven restoration tracking and country-level reporting.
e Achieve Target 2 of the Global Biodiversity Framework (GBF):
Restore at least 30% of degraded ecosystems globally by 2030.
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e Address data gaps identified by 80% of countries in the CBD capacity survey.
o Enable standardization, interoperability, and real-time ecosystem monitoring.

4. Key Features of AIM4NatuRe

A. Technological Integration

o Leverages satellite imagery, Al-based analytics, and remote sensing.
o Develops global, harmonized datasets on restoration activities.

B. Capacity Building

e Trains countries to use modern monitoring frameworks.
e Builds on success of AIM4Forests, now covering forests, wetlands, grasslands, and marine ecosystems.

C. Inclusive Monitoring

e Promotes Indigenous knowledge systems and local participation.
o Pilot projects in Brazil and Peru include Indigenous Peoples as core stakeholders.

D. Data Harmonization

e Advocates for open-access platforms and standard formats for restoration data.
e Enables cross-country comparability and integrated reporting to UN bodies.

5. Significance

Domain Impact

Biodiversity Conservation Supports Kunming-Montreal GBF, reversing ecosystem degradation.

Climate Change Promotes nature-based solutions to mitigate climate impact.

International Cooperation Aligns national efforts under a UN-led multilateral framework.

Transparency & Accountability Fosters reliable progress evaluation using standardized tools.

Equity and Inclusion Empowers Indigenous and local communities to participate directly.
6. Comparison with Previous Initiatives

Initiative Scope Technology Use  Ecosystems Covered

AlM4Forests Forest-centric monitoring Satellite tools Forests only

AIM4NatuRe All ecosystems (land & marine) Satellite + Al + GIS Forests, wetlands, grasslands, marine
7. Relevance to India

e India is a party to the Convention on Biological Diversity (CBD) and has committed to ecosystem restoration under National Biodiversity
Action Plan.

o Potential for AIM4NatuRe to aid Namami Gange, Green India Mission, and CAMPA in monitoring ecological impacts.

e (Can integrate with National Remote Sensing Centre (NRSC) and ISRO data for restoration mapping.

8. Way Ahead

e India must collaborate with FAO to adopt AIM4NatuRe protocols in national biodiversity monitoring.
o Institutionalize gender-sensitive and community-inclusive tracking systems.
e Link state forest departments, Gram Panchayats, and Indigenous groups with AIM4NatuRe tools.

Conclusion

The AIM4NatuRe initiative reflects a vital step toward scientific, transparent, and inclusive monitoring of global restoration goals. In an age of
rising ecological degradation, such initiatives provide a framework for equitable, data-driven, and resilient environmental governance, aligning
with India’s commitments under global biodiversity and climate frameworks.
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Draft GEI Target Rules, 2025

o Syllabus Mapping:

GS Paper III - Environment: Conservation, Environmental Pollution, Climate Change, Carbon Markets
GS Paper II - Governance: Government Policies and Interventions for Development in various sectors
Essay Paper: Themes related to Sustainable Development, Climate Action, Industrial Transformation

1. Context

The Ministry of Environment, Forest and Climate Change (MoEFCC) has released the Draft Greenhouse Gases Emissions Intensity (GEI) Target
Rules, 2025 to set legally binding emission reduction targets for energy-intensive sectors. These rules are crucial to implementing the Carbon Credit
Trading Scheme (CCTS), 2023 and achieving India’s climate goals under the Paris Agreement.

2. What are GEI Target Rules, 2025?

The GEI Rules mandate industry-specific greenhouse gas emissions intensity reduction to promote low-carbon growth. Emissions intensity is
defined as emissions per unit of GDP or product output. These rules aim to create market-based incentives through the carbon trading platform.

Particulars Details

Announced By Ministry of Environment, Forest and Climate Change (MoEFCC)

Baseline Year 2023-24

Implementation Timeline 2025-26 and 2026-27

Legal Backing Linked to the Energy Conservation Act, 2001 and CCTS, 2023

Oversight Agencies Bureau of Energy Efficiency (BEE) & Central Pollution Control Board (CPCB)
3. Key Objectives

o Implement India’s Carbon Credit Trading Scheme (CCTS), 2023 effectively.

e Achieve Nationally Determined Contribution (NDC): Reduce emissions intensity of GDP by 45% by 2030(from 2005 levels).
e Encourage clean technologies and climate-resilient industrial practices.

o Facilitate India’s net-zero goal by 2070.

4. Major Features of the Draft Rules

A. Sectoral Coverage

o Industries Covered:
o Cement - 186 units
o Aluminium - 13 units
o Pulp & Paper - 53 units
o Chlor-Alkali - 30 units
o Total Units: 282 across India

B. Target Setting

o Emission Intensity Targets are based on 2023-24 as baseline year.
e Targets apply for 2025-26 and 2026-27—forming the first two compliance cycles.

C. Market Integration

e Emission reductions rewarded with Carbon Credits.

e Indian Carbon Market (ICM) serves as the trading platform.

e Non-compliant units face penalties under supervision of the CPCB.
D. Monitoring and Verification

e Supervised by Bureau of Energy Efficiency (BEE).

e Mandatory submission of verified emissions data.
e Third-party auditing mechanisms for transparency.

5. Significance for India

Sector Impact

Climate Action Helps meet Paris goals and ensures climate-resilient industrial growth.
Economic Growth Promotes green economy transition without stalling productivity.
Innovation Encourages investment in clean tech and carbon-efficient processes.
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Carbon Market Establishes India’s first domestic carbon credit ecosystem.

6. Challenges Ahead

e Industry Readiness: Smaller industries may struggle with compliance and technology adaptation.

e Verification Complexity: Accurate emissions auditing in large, diverse sectors may be difficult.

e Market Liquidity: Trading requires strong participation from both credit generators and buyers.

e Overlap with PAT Scheme: Harmonization needed between existing Perform, Achieve, Trade (PAT) and new GEI targets.

7. Way Forward

e Capacity Building: Training and handholding for MSMEs on emissions reduction methods.

o Integration with Global Markets: Link India’s carbon credits with international trading platforms (e.g., Article 6.2 of Paris Agreement).

o Digital Infrastructure: Use blockchain and Al-based tools for carbon credit tracking and fraud prevention.

e Policy Synergy: Ensure alignment of GEI Rules with Energy Conservation Building Code, Green Hydrogen Mission, and state climate action
plans.

Conclusion

The GEI Target Rules, 2025 are a pivotal reform towards a data-driven, enforceable, and market-based climate strategy. If implemented
transparently, it can ensure that India’s industrial growth is aligned with sustainable development and global climate obligations. The real
success, however, lies in balancing regulatory stringency with sectoral support and innovation incentives.

BIOTECHNOLOGY & HEALTH

Bacterial Infections and India's AMR Crisis

o Syllabus Mapping:

GS Paper II - Governance & Social Justice: Public Health Systems, Health Policy, Government Interventions, Antimicrobial Resistance (AMR)
GS Paper III - Science and Technology: Antibiotic Resistance, Biotechnology in Health, Disaster Preparedness

Essay Paper: Themes like “Health Systems in Crisis”, “Ethics and Equity in Global Health”

1. Context: A Startling Public Health Alarm

e A 2024 Lancet Infectious Diseases study revealed that only 8% of bacterial infections in India in 2019 were treated with the appropriate
antibiotic regimen.

o This underlines a critical public health failure in tackling bacterial infections and antimicrobial resistance (AMR), both of which are major
threats to national health security.

2. Understanding Bacterial Infections

What Are Bacterial Infections?

e (Caused by pathogenic bacteria entering the body through various routes (air, water, wounds, contact).
e Common bacterial infections include:

o Pneumonia

o Bloodstream infections (sepsis)

o Urinary tract infections (UTIs)
e Require timely diagnosis and accurate antibiotic use for successful treatment.

3. Data from India (2019): The Scope of the Problem

Parameter Data

Estimated total bacterial infections ~15 lakh (1.5 million) cases

Resistant Strains Majority resistant to carbapenems, a last-resort antibiotic

Antibiotic courses procured Only around 1.03 lakh, of which 83,468 (80.5%) were from India

Correctly treated cases Merely 7.8% of infections received appropriate antibiotics
Interpretation

e A massive treatment gap exists between diagnosis and effective care.
o Carbapenem resistance indicates that even reserve-line antibiotics are failing due to overuse and misuse.
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4. Consequences of Inadequate and Incorrect Treatment
1. Rise in Antimicrobial Resistance (AMR)

e Accelerates the emergence of “superbugs” — bacteria that resist multiple antibiotics.
e Leads to longer hospital stays, higher treatment costs, and complex infections.

2. Increased Mortality
e Global deaths due to AMR have crossed 1.1 million annually, surpassing HIV/AIDS and malaria combined.
e India bears a disproportionate burden, owing to:
o Over-the-counter sales of antibiotics
o Inadequate diagnostic infrastructure
o Low public awareness

3. Economic and Developmental Impact

e AMR may cause economic losses of $100 trillion globally by 2050, according to a World Bank estimate.
o Itthreatens India’s demographic dividend, healthcare budgets, and SDG targets, especially SDG 3: Good Health and Well-Being.

5. Challenges in India’s Response

Challenge Description

Irrational Antibiotic Use Self-medication, overprescription, and widespread availability without prescriptions.
Diagnostic Delays Lack of access to affordable culture tests and rapid diagnostics in public health centres.
Weak Regulation Inadequate enforcement of the Schedule H1 rule for prescription-only drugs.

Limited Surveillance Fragmented data on resistance patterns, especially from rural and secondary health centres.

6. Way Forward: Strategic and Systemic Interventions
1. Strengthen the National Action Plan on AMR

o Expand AMR surveillance through networks like ICMR's AMR surveillance labs.
o Establish State-level AMR action plans, particularly in high-burden states.

2. Improve Antibiotic Stewardship

e Implement hospital-based stewardship programmes in both private and public facilities.
e Train healthcare providers on rational antibiotic usage through medical education and continued learning.

3. Regulate Antibiotic Access

e Enforce Schedule H1 and penalise unlicensed antibiotic sales.
o Encourage use of essential diagnostics before antibiotic prescription.

4. Invest in Diagnostics and R&D

o Support indigenous diagnostic Kits, especially for Tier 2 and 3 cities.
o Incentivise biotech startups for new antibiotics, vaccines, and alternatives like phage therapy.

5. Public Awareness and Behaviour Change

e Launch campaigns to educate:
o Doctors on rational prescribing
o Patients on completing dosage
o Pharmacists on restricting non-prescription sales

7. Global Examples for Reference

Country Action Taken

UK Introduced a subscription model for pharmaceutical companies to develop antibiotics
Sweden Implemented a one-health model that links human, animal, and environmental AMR control
Thailand Uses real-time electronic prescribing systems to monitor and guide antibiotic use

8. Conclusion

e The Lancet findings are a wake-up call for India's public health ecosystem.
e Unless addressed promptly, antimicrobial resistance could trigger a health crisis larger than COVID-19.
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e India must adopt a multi-sectoral, technology-driven, and citizen-inclusive approach to tackle this crisis and protect the efficacy of life-
saving antibiotics.
e The time to act is now — to prevent a future where routine infections become untreatable and minor surgeries turn fatal.

National Medical Register

» Syllabus Mapping:
GS Paper II - Governance & Social Justice: Health institutions, e-governance, regulatory bodies
GS Paper III - Science & Tech: Digital health, health infrastructure, data governance

1. Context: Poor Enrolment in National Medical Register Despite Mandate

o Eight months post-launch, less than 1% of India’s doctors have enrolled in the National Medical Register (NMR).
o This reflects resistance within the medical community and operational delays despite statutory obligations under the NMC Act, 2019.

2. What is the National Medical Register (NMR)?

e The NMR is a centralised digital database of all licensed allopathic (MBBS) doctors practicing in India.
e Developed as part of India's Digital Health Mission, it aims to ensure transparency, accountability, and data-driven healthcare governance.

Aspect Detail

Launched August 2024

Legal Basis Section 31, National Medical Commission (NMC) Act, 2019

Nodal Body Ministry of Health and Family Welfare

Implementation Support State Medical Councils (SMCs) & National Medical Commission (NMC)
3. Objectives of the NMR

« Digitally map all practicing allopathic doctors in India under a single platform.

o Ensure authenticity of medical qualifications through Aadhaar-linked identity verification.

o Enhance public trust by allowing citizens to verify doctor credentials.

e Aid policy formulation and healthcare planning through real-time workforce data.

o Strengthen digital health ecosystems, especially under Ayushman Bharat Digital Mission (ABDM).

4. Key Features of the National Medical Register

A. Mandatory Enrolment

o Every Registered Medical Practitioner (RMP) must register in the NMR, regardless of prior state-level enrolment.
e Non-compliance could result in the invalidation of practice licenses in the near future.

B. Aadhaar Integration
e Each entry is linked to Aadhaar to eliminate fraudulent entries and ensure identity validation.
C. Dual Access Framework

e Public-facing components (name, registration number, qualifications) available for patient verification.
e Secure data access for institutional use (e.g., State Medical Councils, NMC, NBE).

D. Dynamic and Real-Time Updates
o Ensures that additions, renewals, suspensions, and disciplinary actions are recorded in real-time.
E. State-Centre Coordination

o State Medical Councils will verify qualifications and degrees before updating entries on the NMR platform.

5. Functions and Utility of the NMR

e Acts as a single source of truth on licensed allopathic doctors.

e Prevents quackery and unlicensed medical practice by enabling verification.

e Assists in human resource planning for national health programs.

e Enables data-driven interventions for rural-urban healthcare gaps and medical education reforms.
e Supports integration with telemedicine, insurance, and public health surveillance systems.
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6. Why the Low Enrolment? — Challenges Identified

Challenge Description

Lack of Awareness Many doctors remain unaware of mandatory registration.

Resistance to Aadhaar Linking Concerns over privacy, data security, and bureaucratic complexity.
Verification Delays Slow coordination between State Medical Councils and NMC.

Technical Glitches Initial portal design issues and lack of support infrastructure.
Institutional Apathy Medical associations have not universally endorsed or promoted enrolment.

7. Broader Relevance and Global Comparison
Country System

UK General Medical Council (GMC) maintains a live doctor register, updated daily.

uUs American Medical Association (AMA) manages the Physician Masterfile.

India NMR seeks to create a similar real-time authenticated database for public and institutional use.
8. Way Forward

A. Awareness and Incentivisation

e Launch national campaigns to explain benefits and mandate compliance deadlines.
o Tie registration to renewal of licenses, insurance empanelment, and government empanelment schemes.

B. Streamline Verification: Digitally link MBBS and PG degrees via DigiLocker, NMC portals, and medical universities to reduce manual
verification delays.

C. Data Protection and Privacy: Ensure NMR follows Personal Data Protection principles, with role-based access and consent-driven
disclosure.

D. Integrate with National Health Stack: Use NMR to improve interoperability with NDHM, eSanjeevani, and Telemedicine platforms.

9. Conclusion

The National Medical Register represents a critical leap in India’s journey toward data-driven, transparent, and accountable healthcare
governance. While early adoption remains poor, institutional push, awareness-building, and ease-of-enrolment can make NMR a backbone
of Digital Health India. Ensuring universal registration will protect patients, empower policy, and uplift the credibility of India’s medical ecosystem.

SCIENCE & TECHNOLOGY

Non-Contact Wearable Devices

b 4 Syllabus Mapping:
GS Paper III - Science and Technology: Developments in Health Technology, Innovation in Medical Devices, Biotechnology Applications
GS Paper II - Governance: Public Health Infrastructure, e-Health, and Technology in Governance

1. Context: Touchless Tech in Healthcare

e Researchers from the United States and South Korea have developed a non-contact wearable device capable of monitoring molecular skin
flux without any physical contact.

e The innovation has broad clinical, industrial, and commercial implications, especially in non-invasive diagnostics and remote health
monitoring.

2. What Is the Non-Contact Wearable Device?

Core Characteristics

o A smartphone-sized wearable sensor placed close to the skin without touching it.
e Tracks molecular flux — the outward release and inward absorption of chemical compounds through the skin.
e Designed by a team led by Prof. John A. Rogers at Northwestern University, USA.

3. How the Device Works
Component Function
Sealed Microchamber Sits adjacent to the skin, creating a controlled microclimate for measurements.
Miniature Sensors Detect water vapour, carbon dioxide (CO;), and volatile organic compounds (VOCs).

Remote-Controlled Valve Allows the device to switch between open and closed states to compare molecular flux.
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Wireless Electronics Facilitate real-time data transmission for monitoring and analysis.

4. Applications Across Sectors

1. Clinical and Diagnostic Use
o Diabetes Management: Monitors wound healing and skin hydration in diabetic ulcers.
e Chronic Skin Conditions: Assesses barrier function, hydration, and inflammation in diseases like eczema and psoriasis.
e Post-COVID Remote Care: Useful in telemedicine and home-based monitoring, reducing need for hospital visits.
2. Occupational Health & Safety
e Tracks exposure to toxic chemicals in hazardous workplaces, enhancing worker safety protocols.

3. Consumer & Cosmetic Industry

e Provides data on skin response to cosmetics or perfumes through VOCs tracking.
e Potential integration into personalised skincare and product testing.

5. Significance in Public Health and Innovation

1. Non-Invasive and Safe

e Particularly useful for fragile, damaged, or healing skin.
o Avoids risks associated with contact-based sensors, such as irritation or infection.

2. Bi-Directional Flux Analysis

e Uniquely measures both outgoing vapour loss and inward chemical absorption — offering a comprehensive skin health profile.
3. Low-Cost and Scalable

o Designed for mass production, making it viable for rural healthcare delivery and primary health centres (PHCs).
4. New Diagnostic Metric

e Can potentially become a new clinical indicator or “vital sign” — complementing pulse, temperature, and blood pressure.

6. Implications for India

e Could support Ayushman Bharat’s remote care goals by enabling village-level health monitoring.
o Aligns with Digital Health Mission objectives of deploying wearable diagnostics in telemedicine ecosystems.
o Offers opportunities for public-private partnerships in affordable health innovation.

7. Conclusion

e The advent of non-contact wearable technology marks a leap in medical diagnostics, telehealth, and occupational safety.

e With the ability to provide real-time, safe, and low-cost health data, such innovations can redefine public health strategies, especially
in low-resource settings.

e As wearable technology evolves, India must leverage it through policy, investment, and research to bridge gaps in healthcare accessibility
and quality.

Project Kuiper and the Rise of Global Satellite-Internet Constellations

o Syllabus Mapping:
GS Paper III - Science and Technology: Recent developments in science and tech, IT and space, and their applications
GS Paper II - International Relations: Tech diplomacy, global internet governance

1. Context

Amazon successfully launched the first 27 satellites of Project Kuiper from Cape Canaveral, marking a major step in the global race to provide satellite-
based broadband to remote and underserved regions. The project aims to create a large-scale LEO (Low Earth Orbit) constellation.
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2. What is Project Kuiper?

e Promoter: Amazon
e Objective: Provide high-speed, low-latency internet globally via LEO satellites.
« Planned Satellite Fleet: 3,232 satellites at an altitude of ~630 km.

Speed Targets:
Category Speed Offered
Households 100 Mbps
Schools/Hospitals 400 Mbps

Governments/Enterprises 1 Gbps

3. How Do Satellite-Internet Constellations Work?

Key Components:

o LEO Satellites: Orbit 500-2,000 km above Earth for reduced latency.

e Ground Stations: Relay data between satellites and users.

o Inter-Satellite Links (ISLs): Use lasers or radio frequencies for space-based communication between satellites.
e Smart Routing: Al algorithms optimize data path selection.

4. Key Features of Satellite-Internet Constellations

o Low Latency: 20-40 milliseconds (vs. 600+ ms for geostationary satellites) - ideal for real-time applications.

e Global Access: Enables connectivity in deserts, mountains, oceans, and rural zones.

o Resilience: Networked satellites provide redundancy, minimizing service disruption.

o Technical Adaptability: Use of Adaptive Coding and Modulation (ACM) to maintain signal quality in adverse weather.

5. Frequency Bands Used in Satellite Internet

Band Speed Weather Resistance Application

Ka High Low in rain Amazon Kuiper, Starlink
Ku Medium  Moderate Balanced use cases
C Low High Emergency/weather-prone areas
\ Very High Very low Experimental use only
6. Comparative Global Satellite Projects
Project Country Satellites Planned Key Features
Starlink USA (SpaceX) 40,000+ Most advanced and widely deployed LEO system
OneWeb UK/India 648 Backed by Bharti Group
Telesat Lightspeed Canada 298 Focus on enterprise-grade internet
Guowang (GW) China 13,000+ Part of China’s space dominance agenda

7. Benefits of Satellite Internet

o Digital Inclusion: Crucial for rural education, telemedicine, and e-governance.

o Disaster Response: Immediate connectivity post-cyclones, earthquakes, or floods.

e Military & Strategic Utility: Enables secure, global communication in remote terrains.

e Support for SDGs: Contributes to SDG 9 (Infrastructure) and SDG 4 (Quality Education).

8. Challenges and Concerns

Technical & Economic Limitations:

o High Cost: User terminals and satellite launches are expensive.
o Weather Sensitivity: Signals in Ka/V bands degrade in rainfall or storm conditions.

Environmental & Ethical Issues:
e Space Debris Risk: Thousands of satellites increase the chance of Kessler Syndrome (collisions causing space debris chain reactions).

e Astronomy Interference: Bright LEO satellites obstruct ground-based space observation.
e Spectrum Congestion: Increased competition for radio frequencies among private and public players.

9. Way Forward for India

o Domestic Collaboration: India’s IN-SPACe policy must enable public-private partnerships for satellite internet, including players like OneWeb-
Bharti and ISRO.
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o Orbital Traffic Management: Develop guidelines under IN-SPACe for deorbiting, collision avoidance, and debris mitigation.
o Affordable Access Models: Collaborate with state governments for subsidised rural broadband via LEO satellites.
o International Tech Diplomacy: Lead in formulating global space governance norms, ensuring equity in orbital access and spectrum use.

10. Conclusion

Project Kuiper signifies a new era in space-based internet, combining technology, commerce, and inclusivity. However, realizing its full potential
requires regulatory foresight, affordability, and ethical governance. For India, LEO satellite networks are not just a technological leap—but a vital

instrument for bridging the digital divide and securing data sovereignty.
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