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POLITY

The Power and Peril of Article 142

o Syllabus Mapping:
GS Paper II - Polity & Governance

e Indian Constitution: Features, Amendments, Significant Provisions

e Separation of Powers between organs of government
e Functioning of Judiciary and Judicial Activism

1. Introduction: Why is Article 142 in the News?

e The Supreme Court’s recent use of Article 142 in the Tamil Nadu Governor’s Bill Assent case has sparked a renewed debate on judicial
overreach and the scope of judicial powers under the Constitution.
o This controversy has raised crucial questions regarding the balance of power between the Judiciary, Executive, and Legislature in India.

2. Understanding Article 142: A Constitutional Tool for ‘Complete Justice’
¢ What is Article 1427

o Empowers the Supreme Court to pass any decree or order “necessary for doing complete justice” in any pending matter.
e Acts as aresidual power, allowing the Court to fill legislative or procedural gaps where existing laws are inadequate.

9 Key Constitutional Provisions:

e Article 142(1): Authorizes the SC to issue enforceable orders to ensure justice is delivered fully.
o Article 142(2): Enables SC to summon individuals, demand documents, or punish for contempt across India.

@ Objective:

o Designed to prevent technicalities or legal lacunae from obstructing justice.
o Functions as a judicial safety valve in extraordinary circumstances.

3. Tamil Nadu Bill Controversy: The Recent Trigger

¢ Background:
e In 2024, the Governor of Tamil Nadu delayed assent on 11 state bills, stalling crucial legislative processes.
© Supreme Court’s Action under Article 142:
e The Court invoked Article 142 and deemed the bills as validly passed.
e Itbypassed the requirement of Governor’s assent and, by extension, Presidential assent, stating unreasonable delays defeat democratic
intent.
@ Impact of the Judgment:
o Bypassed executive bottlenecks, enhancing legislative efficiency.

o However, sparked criticism for potentially undermining the constitutional role of the Governor and the President.
o Triggered discourse on judicial encroachment into legislative and executive domains.

4. Criticism: When Article 142 Borders on Judicial Overreach

@ 1. Circumvention of Executive Authority:
e Judicial orders may override executive discretion, as seen in the Tamil Nadu case.
@ 2. Weakening of Federal Structure:
o Interventions may disrupt Centre-State relations, especially when state autonomy is undermined.

@ 3, Violation of Separation of Powers:
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e Judiciary assuming quasi-legislative powers blurs the lines among constitutional organs.
e Scholars like Justice H.R. Khanna warned against “judicial authoritarianism” in constitutional democracies.

@ 4, Bypassing Constitutional Remedies:

o Instead of enabling constitutional mechanisms (like Article 200 and 201), courts may resort to direct enforcement, distorting constitutional
processes.

5. The Other Perspective: Article 142 as a Protector of Justice

€ 1. Guardian of Fundamental Rights: Used in landmark cases like the Bhopal Gas Tragedy (1989) for compensation and rehabilitation when no
clear law existed.

@ 2. Contextual Relief Mechanism: Orders under Article 142 are often case-specific and do not establish binding precedents.
@ 3. Tool for Constitutional Morality: Helps in advancing constitutional values, justice equity, and public interest in extraordinary situations.

@ 4. Rare and Balanced Use: Courts have often stated that this power is to be used with utmost restraint and not as a matter of routine.

6. Way Forward: Towards Responsible Judicial Use of Article 142

€ 1. Framing Judicial Guidelines: The Supreme Court may establish a standard protocol to restrict Article 142 usage only to truly exceptional
cases.

@ 2. Legislative Clarity: Parliament may consider a statute to define the scope, extent, and limitations of Article 142 to prevent overreach.

@ 3. Strengthening Executive & Legislative Timelines: Ensuring timely action on Bill assent, policy decisions, and legislative business to reduce
judicial intervention.

@ 4. Institutional Dialogue: Promote cooperative federalism and regular consultations among the three constitutional organs for harmonious
functioning.

7. Comparative Perspective: What Do Other Democracies Do?

Country Similar Provision Key Difference
USA No equivalent power Supreme Court strictly interprets Constitution without expansive powers
UK Parliamentary Sovereignty No written Constitution, judiciary avoids overriding Parliament
South Africa Constitutional Court may issue binding orders Subject to strict legal checks
India Article 142 - Unique to India Ensures justice but debated for its elasticity

8. Conclusion: Article 142 — A Double-Edged Sword

e Article 142 is an exceptional judicial mechanism, intended to uphold the spirit of justice when existing laws fall short.

e However, frequent or unchecked use may erode the constitutional equilibrium, challenging the foundational principle of separation of
powers.

e The judiciary must walk a fine line between activism and restraint, ensuring constitutional sanctity and democratic balance.

Telangana: First State to Operationalise Scheduled Caste Sub-Categorisation

» Syllabus Mapping:

GS Paper II - Governance (Welfare of SCs, Constitutional Provisions, Affirmative Action)
GS Paper II - Polity (Indian Constitution: Equality, Reservation Policies)

Essay - Social Justice, Inclusiveness, and Affirmative Action

1. Context: Telangana’s Historic Step Post-Supreme Court Verdict

e On April 14, 2025, the Telangana government notified the Scheduled Castes (Rationalisation of Reservations) Act, 2025.
e Telangana thus became the first Indian state to operationalise SC categorisation, aligning with the Supreme Court's landmark judgment
(2024) that upheld sub-classification within SCs.

2. About the Supreme Court Judgment on SC Sub-Classification

CASE DETAILS
ORIGINAL CASE | V. Chinnaiah v State of Andhra Pradesh (2004)
NEW JUDGMENT | Overruled in 2024 by a 7-judge Constitution Bench (6:1 majority)
SIGNIFICANCE Allowed States to create sub-categories within SCs/STs for targeted reservations.
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3. Key Clarifications by the Supreme Court (2024)

Aspect Details
Sub-Classification States can sub-classify Scheduled Castes (SCs) to ensure equitable distribution of reservation benefits.
Permitted
Constitutional Provisions * Article 14: Allows reasonable classification to promote substantive equality.
Involved * Articles 15(4) and 16(4): Empower the State to take affirmative action for socially and educationally backward
classes and for inadequate representation in public employment.
Limits on States' Power States cannot modify the Presidential List under Article 341. Sub-classification is only for distributing benefits, not for

altering recognition of SC status.
Requirement of Empirical  States must collect empirical evidence demonstrating intra-SC backwardness and differential access to opportunities.
Data
Rejection of Homogeneity The Court held that Scheduled Castes are not homogeneous; there are internal disparities even within SC groups.
Argument

4. Constitutional and Policy Rationale

PRINCIPLE EXPLANATION
SUBSTANTIVE EQUALITY (ARTICLE 14) Treating unequals equally perpetuates inequality. Classification among SCs seeks true fairness.
AFFIRMATIVE ACTION (ARTICLES 15(4) & | Enables state intervention for social justice through nuanced reservations.
16(4))
RESPECT FOR PRESIDENTIAL LIST While identification of SCs rests with the Centre, their internal categorisation for reservations is
(ARTICLE 341) allowed by states.
5. Telangana’s Scheduled Castes (Rationalisation of Reservations) Act, 2025
ASPECT DETAILS
OBJECTIVE Ensure equitable reservation distribution among most marginalised SC communities.

CATEGORISATION BASIS Conducted statewide surveys showing significant intra-SC disparities in education, employment, and landholding.
KEY BENEFICIARY GROUPS | Particularly benefits Madiga, Mala, and other underrepresented SC groups.

MODEL Similar to earlier demands from Andhra Pradesh and Karnataka for Internal Reservation among Dalits.
6. Why Categorisation Was Needed?
PROBLEM EXPLANATION
UNEQUAL ACCESS TO BENEFITS Dominant SC groups cornered most reservation benefits.
PERSISTENT DEPRIVATION AMONG SUB- Certain SC communities remained socially and educationally backward despite being listed.
GROUPS
REGIONAL DEMANDS Movements like the Madiga Reservation Porata Samithi (MRPS) demanded fair share within
SC quota.
CORRECTIVE JUSTICE Targeting reservation more precisely addresses historical wrongs more effectively.
7. National and Political Implications
AREA IMPACT
POLICY TEMPLATE Telangana could serve as a blueprint for other states like Karnataka, Maharashtra, Andhra
Pradesh.
POLITICAL RECONFIGURATIONS New demands for sub-categorisation could reshape SC politics nationally.
DEMAND FOR CONSTITUTIONAL Some states may push for central law enabling SC internal reservations nationwide.
AMENDMENTS
8. Challenges Ahead
CHALLENGE EXPLANATION
NEED FOR CONTINUOUS DATA COLLECTION | Dynamic monitoring needed to avoid new elite formation within SCs.
RISK OF POLITICAL MISUSE Fear of populist, vote-bank driven categorizations without empirical rigour.
LEGAL CHALLENGES Sub-classifications may face fresh constitutional challenges on procedural grounds.
ADMINISTRATIVE COMPLEXITY Requires reworking reservation rosters, educational admissions, and job appointments.
9. Way Forward

Robust, Transparent Data Collection: Periodic surveys and Social Justice Impact Assessments to evaluate benefit distribution.
Independent Monitoring Bodies: Constitute State Equality Commissions to oversee sub-categorisation implementation.
Public Awareness Campaigns: Sensitise communities to the constitutional and justice rationale behind categorisation.

Balanced Reservation Policies: Combine categorised quotas with capacity building programs (e.g., scholarships, skill training).

10. Conclusion: A Step Toward Equitable Social Justice
The Telangana initiative marks a paradigm shift from formal equality to substantive equality in India's social justice architecture.
Recognising and correcting intra-group disparities within Scheduled Castes honours the spirit of the Constitution—achieving real

empowerment, not just symbolic inclusion.

“Equality is not just levelling the field, but ensuring that those left farthest behind can run the race too.”
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Supreme Court's Ruling on Governor’s Role in State Bills

o Syllabus Mapping:

GS Paper II - Polity (Federalism, Governor’s Role, Centre-State Relations)

GS Paper II - Indian Constitution (Judicial Review, President’s Powers)

Essay - Federalism, Constitutional Morality, Strengthening Institutions

PSIR / Law Optional - Constitutional Law, Indian Federalism, Judicial Activism

1. Context: Supreme Court Tightens Rules on Governors’ Delay in State Bills

e The Supreme Court of India ruled that:
o Governors must refer State Bills to the President promptly if they have constitutional concerns.
The President must decide within three months after such a referral.
o Consultation with the Supreme Court under Article 143 is advisable to address constitutional doubts, ensuring federal
integrity and avoiding Centre-State conflicts.

2. Background of the Case

Aspect Details
Trigger Rising delays and selective withholding of assent by Governors, particularly seen in Tamil Nadu, Kerala, Punjab, and Telangana.
Issue Whether indefinite delays by Governors and uncertainty in Presidential decisions undermine democratic functioning and
legislative sovereignty.
Court’s Fixed a three-month time limit for Presidential decision after referral; advised constitutional consultation to prevent misuse.
Mandate

3. Key Constitutional Provision: Article 143

FEATURE EXPLANATION
ARTICLE 143(1) President may refer questions of law or public importance to the Supreme Court for advisory opinion.
ARTICLE 143(2) President may seek SC’s advice in Centre-State disputes under Article 131.
NATURE OF OPINION | Not binding, but carries high persuasive authority and strengthens constitutional dialogue.
SIGNIFICANCE Provides a consultative bridge between the Executive and the Judiciary to resolve complex legal questions.

4. Comparative Insight: Sri Lankan Model

COUNTRY PROVISION
SRI LANKA’S PROCEDURE If a Governor doubts a provincial Bill’s constitutionality, it is referred to the President, who must consult the
Supreme Court.
COURT’S BINDING OPINION | If the SC finds the Bill constitutional, the Governor must compulsorily assent.

SUPREME COURT Indian SC suggested that this Sri Lankan model could inspire India to build more predictable, non-political
REFERENCE mechanisms.
5. Relevance and Significance of the Ruling
Area Significance
Strengthening Federalism Reinforces cooperative federalism by preventing arbitrary Governor discretion.
Safeguarding Legislative Supremacy Ensures that State Legislatures are not undermined through executive delays.
Curtailing Political Abuse Prevents partisan misuse of gubernatorial powers to stall state legislations.
Boosting Institutional Integrity Encourages constitutional consultation, strengthening trust in the democratic process.
Clarifying Governor’s Role Redefines the Governor as a constitutional facilitator, not a political obstructionist.
6. Critical Analysis
Positive Outcomes Concerns Ahead
Brings accountability to Governor’s actions. No penalty mechanism yet if time limits are violated.
Promotes constitutional morality and federal courtesy. Risk of over-reliance on judicial directions instead of political
consensus.
Encourages proactive Presidential action through consultation. Potential resistance from political executives at Centre or States.
Provides a comparative model (Sri Lanka) to innovate India's federal Risk of litigation overload if every referral is challenged judicially.
structure.
7. Way Forward

Institutionalize Timeframes in Law: Amend the Business Rules or Governor’s Handbook to formally fix timelines for assent/referral.
Codify Governor’s Conduct Guidelines: Develop a constitutional code of conduct guiding neutral, time-bound gubernatorial action.

Encourage Presidential Consultations via Article 143: Systematize use of Article 143 for complex federal or constitutional issues rather
than executive discretion.

Strengthen Inter-Governmental Councils: Enhance role of Inter-State Councils and Zonal Councils to mediate legislative conflicts early.
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4 Educate Legislatures on Federal Rights: Train state MLAs and executives on rights and procedures post this ruling to assert legislative
autonomyconstitutionally.

8. Conclusion: Federalism Strengthened Through Judicial Wisdom

The Supreme Court's intervention reaffirms that constitutional functionaries must act with constitutional spirit, not political expediency.
By mandating timely Presidential decisions and advocating judicial consultation, it ensures that the balance between Centre and State,
envisioned by the framers of the Constitution, is preserved.

“In a true federation, friction must lead to dialogue, not deadlock.”

GOVERNANCE

Rebuilding the Foundation: Revitalizing Primary Health Care in India

» Syllabus Mapping:

GS Paper II - Governance & Social Justice (Health sector, Government policies)
GS Paper III - Inclusive Growth and Human Development

Essay & Ethics - Public Service Delivery, Equity in Healthcare

1. Context: National Health Accounts 202122 — A Wake-Up Call

o The National Health Accounts (NHA) 2021-22 reflect only a marginal rise in overall health expenditure, bringing renewed attention to
the gaps in India’s primary healthcare delivery system.
o Despite flagship schemes like Ayushman Bharat, challenges around accessibility, awareness, trust, and affordability persist.

2. What is Primary Health Care (PHC)?

o Primary Health Care refers to essential healthcare made universally accessible to individuals and families at the first point of contact,
usually at the community level.
e Itincludes preventive, promotive, curative, rehabilitative, and palliative care, aimed at achieving Universal Health Coverage (UHC).

3. Current Landscape of Primary Healthcare in India

Indicator Status (as of 2024)
Ayushman Arogya Mandirs (AAMs) 1.75 lakh functional centres
Consultations Delivered Over 350 crore (MoHFW)

Out-of-Pocket Health Expenditure (OOPHE) Reduced from 62.6% (2014-15) to 39.4% (2021-22)
Private Sector Share in Total Health Spending Remains high at 68% (NHA 2021-22)

4. Why Strengthening Primary Health Care is Crucial
a. Early Detection and Disease Prevention

e Enables timely screening and treatment of communicable and non-communicable diseases (NCDs).
e Example: Diabetes and hypertension screenings under AAMs detect lifestyle diseases early.

b. Reduces Out-of-Pocket Expenditure (OOPE)

e By preventing unnecessary hospitalizations, PHC reduces financial distress.
e Data: OOPE reduced significantly as per latest NHA data.

c. Bridges the Rural-Urban Health Divide

e PHCs act as the first point of contact in rural, remote, and tribal regions.
e Example: Ayushman Arogya Mandirs functioning as doorstep health providers.

d. Manages the NCD Burden
e Long-term care for cancer, cardiovascular diseases, and diabetes is possible through local health centres.
e. Builds Resilient Health Systems

e PHCs served as frontline centres during the COVID-19 pandemic, offering vaccination, surveillance, and referral services.
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5. Persistent Challenges in India’s Primary Health System

Dimension Challenge Example/Impact
Visibility Lack of Trust Preference for private hospitals despite free public services
Low Awareness Underutilization of schemes like Ayushman Arogya Mandir
Accessibility Geographic Gaps 18% PHC shortfall in hilly/tribal regions
Inadequate Infrastructure Lack of diagnostic equipment and modern facilities
Affordability High Private Sector Dominance 68% of health services still via private providers
Hidden Costs Travel, diagnostics, and uncovered medicines raise OOPE

6. Way Forward: Building a People-Centric Primary Healthcare Model

a. Boosting Visibility and Public Trust

o Village Health Committees to promote awareness of free health services.
o Publish user-feedback and service quality scorecards for transparency.

b. Enhancing Accessibility

e Scale up mobile health units and telemedicine platforms like e-Sanjeevani.
o Ensure rational distribution of PHCs in tribal and remote areas.

c. Improving Affordability

o Expand PM-JAY coverage to include near-poor and vulnerable middle-income groups.
o Strengthen Pradhan Mantri Bhartiya Janaushadhi Pariyojana for wider access to affordable generic drugs.

d. Capacity Building

e Regular training of ASHAs, ANMs, and PHC staff for disease surveillance and NCD care.
e Introduce career pathways and incentives to retain healthcare workers in rural areas.

7. Global Lessons India Can Learn

COUNTRY MODEL FEATURE

BRAZIL Family Health Teams providing integrated care

THAILAND | Universal health coverage with strong primary network

UK (NHS) | General practitioners as gatekeepers to reduce tertiary load

8. Conclusion: A Foundation for Health Equity

o Primary healthcare is the bedrock of a resilient, inclusive, and cost-effective health system.

o While schemes like Ayushman Bharat have laid the groundwork, sustained effort is required to improve infrastructure, foster trust, ensure
affordability, and achieve health equity.

e For India to realize Universal Health Coverage (UHC), primary care must evolve from peripheral service to central policy priority.

People Power in Action: The Crowdfunded Bridge on the Magai River

o Syllabus Mapping:

GS Paper II - Governance (Public Service Delivery, Role of Civil Society)

GS Paper I - Indian Society (Rural Development and Participation)

GS Paper III - Infrastructure (Rural Connectivity)

Essay & Ethics - Collective Action, Civic Responsibility, Bottom-up Governance

1. Context: When the People Built What the Government Delayed

e Inastriking example of grassroots empowerment, the residents of Kyampur Chhavni village, in Ghazipur district, Uttar Pradesh,
have self-financed and constructed a bridge over the Magai River after waiting 58 years for administrative approval.
e The project stands as a testament to community resilience, participatory development, and functional decentralization in rural India.

2. About the Crowdfunded Magai Bridge Project

FEATURE DETAILS
BRIDGE LENGTH 105 feet
MODE OF FUNDING | Crowdfunded - Contributions ranged from X100 to material supplies
TECHNICAL LEAD | Ravindra Yadav, retired Army engineer, donated X10 lakh and supervised the project
LABOUR MODEL Shramdaan (voluntary labour) by villagers after daily agricultural or wage work
TIME TAKEN Work began in early 2024 and progressed in phases
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3. Location: The Magai River and Its Socio-Economic Role
a. Geographical Profile
e Origin: Dubawan village, Azamgarh district, Uttar Pradesh.
o Flow Path: Traverses through Azamgarh, Mau, and Ghazipur districts.
e Tributary of: The Tamsa River, which ultimately merges with the Ganges near Ballia.

b. Economic and Cultural Importance

e The Magai belt is renowned for pan (betel leaf) cultivation, contributing to local agrarian livelihoods.
e Theriver also supports rural irrigation, small fisheries, and connectivity in Eastern UP’s flood-prone zones.

4. Significance of the Bridge Project

a. Local Connectivity

o Bridges the gap between two revenue villages, previously cut off during monsoons.
e Reduces commuting time for students, farmers, and patients needing to access schools, markets, and hospitals.

b. Civic Empowerment

o Reflects bottom-up governance where citizens fill institutional voids.
o Reinstates the importance of social capital and self-help in governance.

c. Rural Infrastructure Innovation

e Serves as a low-cost model for remote regions facing bureaucratic delays or political neglect.

5. Relevance to UPSC Themes

Paper Linkage
GSII [llustrates the role of civil society in governance, public service gaps, and state capacity issues
GS III Highlights rural infrastructure challenges, importance of last-mile connectivity, and citizen-led innovation

GSI/Essay  Reflects rural resilience, social cohesion, and grassroots leadership
Ethics / GSIV Embodies public spirit, probity, compassion, and dedication to the collective good

6. Challenges Highlighted by the Initiative

Challenge Explanation
Delay in Public Service Delivery  58-year wait despite repeated requests for government construction
Infrastructural Gaps Rural regions still suffer from bridge and road deficits, affecting development
Administrative Apathy Reflects failure of responsive governance in remote areas

Fiscal Strain on Rural Households People contributed from personal savings, highlighting welfare vacuum

7. The Way Forward: Bridging Policy and Participation

Institutionalizing Community-Led Projects: Recognize and incentivize citizen participation in small infrastructure projects under Gram
Panchayat Development Plans (GPDP).

Decentralized Rural Infrastructure Funds: Provide district-level flexi-funds for small-scale critical projects based on local demand
aggregation.

Public Recognition and Replication: Use models like Kyampur Chhavni as best practices in capacity-building workshops, especially
under Mission Antyodaya.

Monitoring and Maintenance Mechanisms: Involve local youth and SHGs in monitoring infrastructure sustainability to avoid neglect after
construction.

8. Conclusion: A Bridge Beyond Cement and Steel

e The bridge over the Magai River is not merely a physical structure—it is a symbol of citizen agency, democratic participation, and rural
ingenuity.

o When state response is slow, people’s will becomes the driving force for inclusive development.

e The project reminds policymakers that empowered communities are not just beneficiaries—they can be co-creators of governance.
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PETA: Global Crusader for Animal Rights and Ethical Alternatives

o Syllabus Mapping:

GS Paper II - Governance (NGOs, Pressure Groups, International Organizations)
GS Paper III - Environment (Biodiversity, Animal Welfare, Ethical Science)
Essay - Ethics of Human-Animal Relationship, Compassion in Public Policy

1. Context: PETA Welcomes U.S. Move to Phase Out Animal Testing

e In 2025, People for the Ethical Treatment of Animals (PETA) praised the Trump administration’s decision to eliminate animal
testing in federal research programs.

o This shift to ethical alternatives such as organoids, Al-based models, and 3D tissue cultures reflects PETA’s decades-long advocacy
for cruelty-free science.

2. Whatis PETA?
Attribute Details
Full Name People for the Ethical Treatment of Animals
Type Non-profit, international animal rights organization
Founded In March 1980, by Ingrid NewKkirk and Alex Pacheco
Global Headquarters Norfolk, Virginia, USA
India Office Established in January 2000, headquartered in Mumbai

3. Core Philosophy and Objective

“Animals are not ours to experiment on, eat, wear, use for entertainment, or abuse in any other way.”

PETA believes in animal rights, not just animal welfare. It challenges all practices that involve the exploitation or commodification of animals.

4. Key Functions and Areas of Work

A. Campaigns and Advocacy
e Anti-Animal Testing: Pushes for bans on cosmetics and medical testing on animals; promotes cruelty-free certifications.
o Factory Farming: Exposes inhumane conditions in industrial meat, dairy, and poultry production.
o Entertainment Industry: Fights animal use in circuses, zoos, marine parks, and films.
e Fur and Leather Trade: Promotes vegan fashion alternatives to fur, wool, and leather.

B. Investigations and Public Awareness

e Conducts undercover investigations into labs, farms, and circuses.
e Publishes reports, documentaries, and educational materials.

C. Legislative Engagement
e Advocates for animal protection laws, such as:
o Ban on animal circuses
o Mandatory labeling of animal-tested products
o Stronger Wildlife Protection Act enforcement in India

D. Collaborations

o Works with celebrities, influencers, and institutions to amplify awareness.
e Supports animal-free testing research via grants and partnerships.

E. Rescue and Rehabilitation

e Supports on-ground rescue missions, shelter operations, and spay-neuter awareness drives.

5. PETA in India: Focus Areas

Issue PETA India’s Action
Dairy Industry Campaigns against cruelty in urban dairies and illegal slaughterhouses
Animal Testing Advocated for India’s ban on animal-tested cosmetics (2014)
Festival-related Abuse Tackled cruelty in jallikattu, cockfights, and animal rides
School Education Runs the Compassionate Citizen program to instill animal empathy among children
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6. Significance in Global and Indian Context

Dimension Impact
Ethical Science Accelerates shift to Al, organoids, cell-based models in drug testing
Public Policy Influence  Influences global and national policies on animal testing and factory farming
Environmental Impact Promotes veganism as a low-carbon, water-saving dietary choice
Cultural Transformation Shapes attitudes around compassionate living and non-violence (Ahimsa)

7. Criticisms and Challenges

Concern Explanation
Extremist Tactics Criticized for shock campaigns and confrontational activism
Cultural Insensitivity Accused of overlooking cultural contexts, especially in the Global South
Focus vs. Impact Focus on individual cruelty cases sometimes overshadows systemic reform efforts

8. Conclusion: PETA and the Future of Ethical Advocacy

e Asanimal welfare emerges as a global ethical frontier, organizations like PETA are shaping policy, science, and public behavior.

e Itsadvocacy pushes for a post-animal economy, where technology, empathy, and sustainability intersect.

e InIndia, where constitutional duties (Article 51A(g)) call for compassion toward animals, PETA’s work aligns with constitutional morality
and ecological ethics.

From labs to laws, from the streets to schools—PETA’s mission is a call for a more compassionate, sustainable world.

India Justice Report 2025

» Syllabus Mapping:

GS Paper II - Governance (Transparency, Accountability, Judiciary, Police Reforms, Social Justice)
GS Paper II - Role of Civil Society and NGOs

Essay - Access to Justice, Equity in Governance, Rule of Law

1. Context: IJR 2025 Highlights Gaps in Gender, Infrastructure, and Legal Access

o The India Justice Report 2025, released by Tata Trusts and collaborators like CHRI, DAKSH, Vidhi Centre, and TISS-Prayas, presents
a data-driven ranking of states/UTs based on their performance across the four pillars of justice:

o Police

o Judiciary
o Prisons

o Legal Aid

o The report emphasizes a performance-linked approach to justice delivery, while also noting structural gaps, particularly in gender
representation, legal aid, and prison overcrowding.

2. Objectives and Methodology

Aspect Details

Purpose Promote accountable and data-backed reforms in justice delivery
Data Sources Based entirely on official government data (as of 2023-24)
Ranking Filters 1. Human Resources

2. Budgets

3. Infrastructure

4. Workload

5. Diversity and Representation

3. Key Highlights of IJR 2025
A. Best Performing States

Category Top Performers
Large States Karnataka (Score: 6.78/10), followed by Andhra Pradesh, Telangana, Kerala, Tamil Nadu
Prison Management Tamil Nadu - 100% budget utilization and best staff-inmate ratio

B. Progress Achieved

e Women'’s Participation Increasing in judiciary and policing
E.g.: Bihar has the highest share of women police personnel
e Tech Adoption in Judiciary:
o e-Filing, NALSA legal aid tracking, e-Sewa Kendras
o Live-streaming and NJDG expansion gaining momentum
e (Case Disposal Improvement:
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o High Courts showed >100% disposal rates
o Subordinate courts also improved performance
e Prison Tech Upgrade:
o 86% ofjails now have video-conferencing facilities

4. Critical Challenges Identified

@ A. Gender Representation Gaps

e No state/UT met its own women'’s reservation targets in the police
e Lessthan 1,000 senior women police officers across India
E.g.: Even progressive states failed to meet senior-level gender quotas

@ B. Police Infrastructure Deficit

e 17% of police stations still lack CCTV surveillance
e 30% lack women help desks, violating SC-mandated Paramvir Singh guidelines

@c Legal Aid Underserved

o Per capita legal aid spending: X6 nationally
e Decline in legal aid budgets in 19 states despite rising needs

@p. Judicial Vacancies and Case Backlog

e 5 crore+ cases pending across courts
E.g.: In Bihar, 71% of cases pending for over 3 years
o HCvacancies >30% in states like Gujarat

@E. Prison Overcrowding

e Undertrial prisoners now constitute 76% (was 66% a decade ago)
e 176 prisons operating at over 200% capacity

6. Suggested Reforms

Focus Area Reform Strategy
Gender Inclusion * Enforce women quotas, especially in senior policing and judiciary.
* Implement mid-level lateral entry for women officers to promote gender diversity.
Police Infrastructure * Ensure universal CCTV coverage across all police stations.
* Install women help desks at every police station.
* Digitize FIRs and police records for transparency and accountability.
Judicial Staffing * Introduce All India Judicial Services (AIJS) for a merit-based, uniform selection.
« Standardize recruitment cycles to avoid delays.
» Appoint judicial clerks and paralegals to assist judges in speedy case disposal.
Legal Aid Expansion * Strengthen community legal clinics, PLV (Para Legal Volunteer) networks, and taluka-level legal aid centers.
* Revise per capita allocation to ensure better funding for legal aid services.
Prison Reform * Promote open prisons for rehabilitation.
* Ensure mental healthcare, adequate medical staffing, and streamline parole reforms.
* Implement the Model Prisons and Correctional Services Act, 2023 across states.

Justice-linked * Link central grants to performance metrics such as vacancy reduction, staff training, digital adoption, and disposal
Budgeting rates to incentivize reforms.
6. Relevance to UPSC
GS Paper Theme
GSII Judicial Reforms, Police Accountability, Social Justice, Gender Empowerment
GS III Governance Technology, Budget Utilization, Human Resource Efficiency

Essay & Ethics Themes of Justice Delivery, Rule of Law, and Empathy in Governance

7. Conclusion: Bridging the Justice Deficit in India

The India Justice Report 2025 is a mirror to India’s justice system—reflecting its strengths in technology and intent, and gaps in inclusion,
infrastructure, and access.

To fulfill the constitutional mandate of “justice—social, economic, and political”, India must shift from piecemeal reforms to a holistic, rights-
based, gender-just, and tech-enabled justice ecosystem.

Justice delayed is not just denied—it is denied disproportionately to the vulnerable. A data-backed, performance-linked, and citizen-centric
reform agenda is the need of the hour.
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Digitising Identity: Registration of Birth and Death in India

o Syllabus Mapping:

GS Paper II - Governance (Citizen Services, Government Schemes, e-Governance)

GS Paper II - Polity (Statutory and Regulatory Bodies, Role of State and Centre)

GS Paper III - Internal Security (Population Data, NPR, Digitisation and Data Governance)
Essay - Digital Governance, Bureaucratic Accountability, Rights of Identity

1. Context: Registrar General Issues Warning Over Non-Compliance

e In March 2025, the Registrar General of India (RGI) issued a circular cautioning hospitals about non-compliance with mandatory digital
registration of births and deaths within 21 days.

e Despite the 2023 Amendment mandating full digitisation, ~10% of such events go unregistered, posing a challenge to governance, welfare
delivery, and demographic accuracy.

2. What is the Registration of Birth and Death?

Aspect Details
Type Statutory process under the Civil Registration System (CRS)
Purpose Create legal identity records, aid public health statistics, and ensure access to entitlements

Legal Mandate Registration of Births and Deaths (RBD) Act, 1969, amended in 2023
3. Institutional Framework

Authority Role
Registrar General of India (RGI) Nodal authority under Ministry of Home Affairs
Chief Registrars Appointed by State Governments
Local Registrars Function at municipalities, panchayats, and urban bodies
Hospitals e Government hospitals serve as automatic registrars

o Private hospitals must report to local registrar within 21 days

4. Registration Timeline & Procedure

o Within 21 days of the event (birth or death), registration must be completed.
e Post October 1, 2023, all registrations are digital-only via the CRS portal.
e Delayed registration (beyond 21 days) requires approval from higher authorities and may incur penalties.

5. 2023 Amendment: Key Highlights

Provision Details
Mandatory Digital Records * All birth and death entries must be entered mandatorily in the Civil Registration System (CRS) portal.

* Birth certificate from CRS will serve as the only valid document for:
— School admissions

— Government job applications

— Electoral rolls

— Marriage registration

— Property ownership records

Single Source of Truth

* CRS data will automatically update linked databases such as:
— National Population Register (NPR)

— Ration Card Database

— Other Centralized Welfare Schemes

Penal Provisions (Section 23(2)) * Fine enhanced to ¥1,000 for officials failing to register birth/death events timely(earlier fine: 350).

6. Significance of Mandatory Registration

Integrated Databases

Domain Impact
Welfare Delivery Prevents fraud, ensures correct beneficiary targeting
Electoral Reforms Improves voter roll accuracy, prevents duplication
Health and Demographics Assists in public health surveillance, infant mortality tracking, and pandemic responses
Digital India Push Aids paperless governance, interoperable data ecosystems, and seamless service delivery

Legal Identity Assurance Foundational for Aadhaar enrolment, passport, and other ID services
7. Challenges in Implementation

Challenge Example
Digital Divide in Rural Areas Lack of infrastructure and awareness among panchayats
Private Hospital Non-compliance Under-reporting due to lack of incentives or oversight
Migratory Populations Unregistered deaths and births among nomadic or urban slum dwellers
Data Privacy Concerns Automatic data syncing with NPR and ration cards may raise citizen surveillance fears
Penal Weakness X1,000 fine may not act as a sufficient deterrent
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8. Way Forward

Universal Coverage with Equity: Ensure last-mile digital access and registration kiosks in rural PHCs.
Hospital Accountability: Link hospital accreditation to registration compliance metrics.

Al-Enabled Monitoring: Use real-time analytics and dashboards to flag missing or delayed entries.
Privacy-First Framework: Build data protection safeguards in CRS-NPR integration.

Training for Registrars: Regular capacity-building workshops for registrars and health officials on digital protocols.

9. Relevance for UPSC

GS Paper Theme

GSII Statutory & Regulatory Frameworks, e-Governance, Population Policy
GS III Digital Infrastructure, Big Data in Public Administration

Essay Identity, Inclusion, and Innovation in Governance

10. Conclusion: Building an Identity-Driven Welfare State

The Registration of Birth and Death system is more than a legal formality—it's the entry point to citizen rights, welfare, and data-driven
governance. The 2023 amendment marks a historic shift toward real-time, digital, and integrated identity management.

To uphold this transformation, India must ensure that no life begins or ends without recognition in its records—because invisibility is the first
step to exclusion.

INTERNATIONAL RELATIONS

Taurus Missiles: Strategic Strike Systems and Geopolitical Tensions

b4 Syllabus Mapping:

GS Paper II - International Relations (Defence Cooperation & Strategic Security)
GS Paper III - Defence Technology, Internal Security, and Modern Warfare
Essay Paper - Technology and Global Peace, Conflict and Diplomacy

1. Context: Rising Tensions over Taurus Missile Deployment
o Russia has issued a warning to Germany, asserting that any use of Taurus missiles by Ukraine would be interpreted as direct NATO

involvement in the ongoing conflict.
e This development places the Taurus KEPD-350 cruise missile system at the centre of strategic and diplomatic friction in Eastern Europe.

2. What is the Taurus KEPD-350 Missile?

Attribute Details
Type Air-launched long-range cruise missile
Purpose Precision deep-strike capability against fortified targets
Developers Jointly developed by MBDA Germany and Saab Bofors Dynamics (Sweden)

Operational Users Primarily used by Germany, Sweden, South Korea, and Spain
3. Key Technical Features of Taurus Missiles

Parameter Specification
Speed * Achieves ~1,170 km/h, operating at near-supersonic speeds.
Range * Up to 500 km, allowing deep-penetration strikes from a safe distance.
Altitude * Operates at ultra-low altitudes (~35 metres) to evade radar detection.
Navigation System < Equipped with four redundant systems:
- GPS

— Terrain Referencing

— Inertial Navigation

—Image-based tracking

* Designed for jamming resistance and autonomous targeting.
Stealth Capabilities < Features low radar cross-section and minimal infrared signature for stealth operations.
Targeting Precision < Capable of hitting specific parts of enemy structures with high-precision strikes.
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Warhead Design * Equipped with two-stage warheads:
— Bunker penetration capability.
— Delayed detonation after breaching fortified layers.

4. Strategic Capabilities and Battlefield Role

a. High-Value Target Elimination: Capable of neutralizing command centres, radar installations, bridges, and airbases.

b. Force Multiplier in Air Dominance: Designed to be launched from fighter aircraft such as the Eurofighter Typhoon or Tornado,
increasing mission flexibility.

c. Survivability and Effectiveness: High probability of reaching targets undetected, even in contested airspace, due to low observability
and terrain-following flight.

5. Strategic and Geopolitical Implications

Implication Explanation
Russia-NATO Escalation Deployment to Ukraine could be interpreted by Russia as direct NATO engagement, risking conflict
spillover.
Extended Strike Range for Enables strikes deep into Russian-held territories, potentially altering battlefield dynamics.
Ukraine
Arms Diplomacy and Red Lines Sparks renewed debate on military aid, sovereignty, and non-escalation thresholds.
6. Relevance for UPSC
Topic Linkage

GS III - Defence Technology Insights into modern cruise missile capabilities and doctrines
GS II - International Relations Case study on defence diplomacy and regional security balances
Essay & Ethics Ethical debates on arms transfers, deterrence, and international peace frameworks

7. Way Ahead: Strategic Stability vs Technological Leverage

Global Dialogue on Missile Technology Use

e Strengthen norms under Missile Technology Control Regime (MTCR) and Arms Trade Treaty (ATT) to prevent misuse and ensure
transparency.

NATO-Russia Communication Channels
e Ensure backdoor diplomacy to prevent escalation due to perceived military overreach.
Technology Controls in Conflict Zones

e Need for stricter end-user agreements, geo-fencing capabilities, and accountability protocols in defense exports.

8. Conclusion: Technology at the Crossroads of Peace and Provocation

e The Taurus missile, though a technological marvel, exemplifies how advanced weaponry shapes modern warfare and diplomacy.
o Its deployment potential in Ukraine underscores the delicate balance between military support and geopolitical escalation.
e Asthe nature of warfare evolves, responsible use of such systems remains essential for preserving international peace and security.

World Pandemic Treaty

o Syllabus Mapping:

GS Paper II - International Relations (Global Institutions, Treaties, WHO)

GS Paper II - Governance (Health Policy, Pandemic Preparedness, One Health Approach)
GS Paper III - Disaster Management (Health Disasters, International Cooperation)

Essay - Global Health Governance, International Solidarity and Equity

1. Context: WHO Finalises the World Pandemic Treaty Draft (2025)

e After over three years of negotiation, WHO Member States have reached a consensus on the World Pandemic Treaty draft to improve
the global response to future pandemics, especially following the lessons of COVID-19.
e Negotiated under the Intergovernmental Negotiating Body (INB), the treaty is a milestone in multilateral health diplomacy.

2. What is the World Pandemic Treaty?

Aspect Details
Nature Legally binding international instrument
Negotiated By Intergovernmental Negotiating Body (INB) under WHO
Launched Negotiations initiated in December 2021

Expected Signing Tentative adoption at World Health Assembly (WHA), 2025
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Legal Status To function as a framework convention under the WHO Constitution

3. Objectives of the Treaty

e Prevent pandemics through early surveillance and pathogen sharing.

e Prepare countries via stronger health systems and R&D networks.

e Respond equitably using One Health and global solidarity principles.

o Ensure access and equity in vaccines, diagnostics, and health technologies.

4. Key Features of the Pandemic Treaty

Feature Purpose

Pathogen Access & Benefit- Ensures timely sharing of virus/genetic material and equitable distribution of resulting medical tools

Sharing

Strengthened Supply Chains Aims to diversify and decentralise medical supply production across regions

Technology Transfer Obligates sharing of vaccine and drug technologies, especially with LMICs (Low and Middle-Income
Countries)

Global Health Workforce Proposes a mobilisable pool of trained medical professionals for emergency deployment

Balanced R&D Capacities Supports regional hubs for health research to prevent over-dependence on the Global North

Respect for Sovereignty Treaty does not empower WHO to enforce lockdowns, mandates, or travel bans; countries retain
autonomy

5. One Health Approach: Integrated Response Model
e Recognizes that human, animal, and environmental health are interconnected.

o Strengthens zoonotic disease surveillance by linking wildlife health, climate change, and livestock monitoring.
e Inline with India's National One Health Mission and Global One Health Consortium.

7. About the World Health Organization (WHO)

Parameter Details
Founded * Established in 1948, under the auspices of the United Nations.
Headquarters * Located in Geneva, Switzerland.

Director-General  * Dr. Tedros Adhanom Ghebreyesus (as of 2025).

Governing Body | * World Health Assembly (WHA) — meets annually to set broad policies and approve budgets.

Operational Arms * Managed through six Regional Offices, e.g., SEARO (South-East Asia Regional Office).

Functions * Global health leadership and coordination.
 Standard-setting — e.g., International Health Regulations (IHR), International Classification of Diseases (ICD codes).
* Outbreak response coordination (e.g., COVID-19 pandemic).
* Support for strengthening health systems worldwide.

® Funding

e Assessed Contributions: Mandatory member-state dues
e Voluntary Contributions: From countries, UN bodies, private donors (e.g., Gavi, Gates Foundation)

7. Challenges Ahead
Challenge Explanation
Vaccine Nationalism High-income countries may resist sharing patents or doses during emergencies
Voluntary Compliance Risk Without robust enforcement, commitments may remain aspirational
Sovereignty Concerns Some member states fear erosion of policy autonomy, even with treaty safeguards
Funding Inequities Pandemic preparedness investments remain skewed towards developed nations
Misinformation & Distrust = Vaccine hesitancy and anti-globalisation narratives may undermine treaty goals
8. Way Forward

Inclusive Implementation: Ensure global South representation in treaty design and execution.

Legally Binding Commitments: Include penalty mechanisms or reporting frameworks to track compliance.
Strengthen Regional Health Hubs: Support initiatives like Africa CDC, India’s COWIN framework, and Gavi platforms.
Public Communication: Improve citizen trust in global health systems through transparency and local engagement.

Synergise with IHR Reforms: Complement the International Health Regulations (IHR 2005) reforms, also under negotiation.
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9. Conclusion: A Global Health Compact for the Future

The World Pandemic Treaty represents a turning point in global health governance, built on the lessons of COVID-19. It reaffirms the principle
that no one is safe until everyone is safe.
If implemented with equity, transparency, and solidarity, the treaty can create a shared shield for humanity against future pandemics.

India, with its leadership in vaccine diplomacy (Vaccine Maitri) and digital health infrastructure, is well-placed to shape the treaty's
implementation in the Global South.

AQUASTAT: FAO’s Global Water-Agriculture Intelligence System

o Syllabus Mapping:

GS Paper II - International Institutions (FAO, UN Bodies, Global Water Governance)
GS Paper III - Environment (Water Resources, SDG Goals, Agriculture-Water Nexus)
Essay - Sustainable Development, Data-Driven Policy, Water Security

1. Context: AQUASTAT Turns 30 with a New Digital Platform

e In 2025, the Food and Agriculture Organization (FAO) marked 30 years of AQUASTAT, its flagship global water-agriculture data
platform.

e The celebration included the launch of a revamped Dissemination Platform to improve access, usability, and impact—especially for
monitoring SDG 6 (Clean Water and Sanitation).

2. What is AQUASTAT?
Aspect Details
Type Global water and irrigation database

Initiated by FAO Land and Water Division

Launched in 1993-94

Hosted by FAO (UN’s Food and Agriculture Organization)

Coverage More than 180 variables across 200+ countries and regions

3. Core Objectives of AQUASTAT

Track agricultural water use and resource availability globally.
Provide baseline and updated data for SDG 6.4:
o 6.4.1: Water use efficiency
o 6.4.2: Level of water stress
Support evidence-based policy in water governance, irrigation, and food security.
Assist countries in reporting to multilateral bodies like the UN Water, FAO, and World Bank.

4. Key Features and Functional Tools

Feature Function
Data Since 1960 * Provides historical records of water withdrawals, irrigation potential, rainfall patterns, etc., enabling long-term trend
analysis.
New Dissemination * Offers:
Platform — Interactive global maps for spatial analysis

— Advanced filters for targeted data retrieval

— Multilingual interface to enhance accessibility

— CSV/Excel downloads to aid research and policymaking
Thematic Indicators * Covers critical water themes like:

— Irrigation efficiency

— Groundwater dependence

— Renewable freshwater availability

Collaborative Validation * Data is vetted by member states, ensuring credibility, authenticity, and promoting country ownership of water data.
Supports Global Reports * Platform data is extensively used in:

— UN World Water Development Reports

— FAO Water Reports

— SDG national submissions, particularly SDG-6 (Clean Water and Sanitation)

5. Relevance to India and Global South

Dimension Significance
India’s Irrigation Profile India is the largest user of groundwater for irrigation; AQUASTAT helps track depletion and efficiency
Water-Stressed Regions States like Rajasthan, Punjab, and Tamil Nadu benefit from comparative data on water efficiency
SDG 6.4 Tracking India uses AQUASTAT-aligned indicators for NITI Aayog’s Water Index, Jal Jeevan Mission, and water audits
Capacity Building Offers training and data tools to Indian researchers, planners, and irrigation departments
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6. AQUASTAT and SDG 6
SDG Goal 6 AQUASTAT Contribution
6.4.1 - Water Use Efficiency Measures economic productivity per cubic metre of water used
6.4.2 - Water Stress Assesses total freshwater withdrawal as % of total renewable supply
6.5 - Integrated Water Management Promotes data-driven, cross-sectoral water governance
6.b - Community Participation Encourages decentralised, inclusive water monitoring

7. Global Significance and Partnerships
o Serves as a central water data repository for: World Bank, UNESCO-IHP, GWP, and African Union

e Builds synergy with Global Environment Monitoring System (GEMS-Water) and WADE (Water Data Exchange).
e Assists Least Developed Countries (LDCs) in climate resilience and food-water-energy planning.

8. Way Forward

@ Expand Regional Disaggregation: Encourage state-wise inputs from countries like India to enable sub-national data granularity.
@ Integrate Al & Remote Sensing: Use satellite-fed data and predictive analytics for water stress forecasting and climate models.
@ Link with National Dashboards: Connect AQUASTAT with India's Jal Shakti Abhiyan, India Water Portal, and AgriStack.

© Promote Open-Source Integration: Encourage open data platforms for academia, startups, and civil society to co-create solutions.

9. Conclusion: AQUASTAT as a Catalyst for Global Water Governance

In an era of rising climate variability and water conflicts, AQUASTAT empowers countries with credible, accessible, and comparative water
data.

Its new digital platform advances SDG 6 tracking, promotes cross-country learning, and strengthens the foundation for resilient, water-secure
agriculture.

Data is not just numbers—it is the foundation for equitable and sustainable development. AQUASTAT turns water statistics into a global
public good.

India—Norway Marine Pollution Initiative

o Syllabus Mapping:

GS Paper II - International Relations (Bilateral Agreements, Environmental Cooperation)
GS Paper III - Environment (Marine Pollution, Waste Management, Conservation Efforts)
Essay - Global Partnerships for Environmental Sustainability

1. Context: India—Norway Collaboration to Combat Marine Litter
e The India-Norway Marine Pollution Initiative (INMPI) has delivered measurable results by improving waste circularity and reducing

plastic leakage into the Yamuna River at Agra.
e Innovative solutions were applied even in non-traditional waste streams like petha industry waste and discarded footwear.

2. What is the India—Norway Marine Pollution Initiative (INMPI)?

Aspect Details
Nature Bilateral environmental cooperation focused on marine litter and waste management
Launched 2019, under the India-Norway Ocean Dialogue
Primary Ministries of Environment (both nations) with technical support from organisations like Centre for Science and Environment
Agencies (CSE)
3. Aims and Objectives

e Reduce marine litter, especially microplastics (MPs) and macroplastics.

e Promote circular economy principles in waste management.

e Support municipalities with evidence-based interventions.

o Facilitate scientific research, data collection, and capacity building.

e Strengthen policy frameworks for plastics governance at national and local levels.
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4. Key Features of INMPI
Feature Explanation
Pilot Projects in Cities Focus on riverine and coastal cities like Agra, Kochi, and Mumbai
Technical Assistance Support from institutions like CSE for plastic leakage studies

Innovative Waste Streams Inclusion of industrial pre-consumer waste (e.g., petha packaging, footwear discards)
Data-Driven Approaches  Use of brand audits, polymer characterisation, and leakage mapping
Behavioral Interventions Community sensitisation and awareness programs

5. Agra Case Study: Success Stories

Intervention Impact
Footwear Waste Management Collection and recycling of polyurethane and PVC from shoe waste
Petha Industry Waste Developed biodegradable alternatives for plastic-based petha packaging
Plastic Leakage Mapping Identified major drain hotspots leaking into Yamuna; installed interceptors
Circularity Promotion Pilot circular economy zones for recycled footwear and organic waste composting
6. Challenges Highlighted
Challenge Explanation
Mixed Waste Streams Industrial and domestic waste often mixed, complicating recycling

Low Waste Segregation Rates Segregation at source remains below 25% in most pilot cities
Microplastic Monitoring Gaps Lack of robust infrastructure for microplastic detection

Behavioral Resistance Citizens’ reluctance to adopt eco-friendly alternatives
Funding Constraints Local bodies often lack dedicated funds for pilot replication
7. Broader Relevance of INMPI
Global Context Indian Context
Supports SDG 14.1: Prevent and reduce marine pollution Aligns with Swachh Bharat Mission 2.0 and National Marine Litter Action Plan
Builds on UNEP Clean Seas Campaign Complements Plastic Waste Management Rules, 2016 and Amendments
Promotes Blue Economy vision Integrates with India’s River Rejuvenation Plans (e.g.,, Namami Gange)
8. Way Forward

Expand Pilot Models: Replicate successful models across river cities like Kanpur, Varanasi, and Patna.
Boost Technological Solutions: Invest in drainage interceptors, biofilters, and Al-based waste mapping tools.

Policy and Economic Incentives: Mandate Extended Producer Responsibility (EPR) for industries generating non-biodegradable waste
streams.

Strengthen Scientific Research: Create national microplastics monitoring programs tied to real-time river health dashboards.

Community Engagement: Run intensive behavior change campaigns linking plastic reduction to local pride and tourism.

9. Conclusion: A Template for Global-Local Synergy
The India-Norway Marine Pollution Initiative exemplifies how international partnerships can catalyse local environmental solutions.
True marine conservation begins not at sea—but on land, through cleaner rivers, smarter waste systems, and empowered communities.

India’s leadership in such models can pave the way for a sustainable, resilient Blue Economy aligning with global SDG goals and national
ecological commitments.

Tanzania: India’s Growing Maritime Partner in Africa

o Syllabus Mapping:

GS Paper II - International Relations (India-Africa Relations, Bilateral and Multilateral Cooperation)
GS Paper I - Geography (Africa: Physical Geography, Strategic Locations)

Essay - India’s Global Outreach, Maritime Diplomacy

1. Context: Launch of Africa-India Maritime Exercise (AIKEYME-2025)

e India launched its first Africa-India Maritime Exercise called AIKEYME-2025 in Tanzania, involving nine African nations.
e Focus areas: Anti-piracy operations, maritime security, and naval capacity building in the Western Indian Ocean region.
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2. About Tanzania: Geographical and Strategic Overview

Aspect Details
Location East Africa, just south of the Equator, bordering the Indian Ocean.
Capital Dodoma (official); Dar es Salaam remains the largest city and main port.
Borders Kenya, Uganda (north); Rwanda, Burundi, DR Congo (west); Zambia, Malawi, Mozambique (south).

Maritime Neighbours Comoros, Seychelles across the Indian Ocean waters.
3. Key Geological and Natural Features of Tanzania

Feature Details
Mountains < Mount Kilimanjaro: Africa’s highest peak at 5,895 metres.
* Mount Meru and Ngorongoro Crater: Home to the world’s largest intact volcanic caldera.

Rivers * Rufiji River: Largest river in Tanzania, draining into the Indian Ocean.
» Kagera River: Feeds Lake Victoria; important for the Nile Basin ecosystem.
Lakes * Lake Victoria: Africa’s largest lake, shared with Kenya and Uganda.

* Lake Tanganyika: World’s second deepest freshwater lake at 1,436 metres depth.

4. UNESCO World Heritage Sites in Tanzania

Site Significance
Serengeti National Park Famous for annual wildebeest migration, biodiversity hotspot.
Kilimanjaro National Park Protects Mount Kilimanjaro’s ecosystems and glaciers.

Selous Game Reserve One of the largest faunal reserves in the world, recognized for rich biodiversity.
5. Tanzania’s Strategic Importance for India
Dimension Importance
Maritime Cooperation Strengthens anti-piracy, coastal surveillance, and sea lane security in the Western Indian Ocean.
Gateway to Eastern Africa Access to East African markets through ports like Dar es Salaam and Mtwara.
Indian Diaspora Strong Indian-origin community fostering people-to-people ties.
Energy and Mining Interests Rich in natural gas, uranium, and rare earths, aligning with India’s energy security goals.
Political Alignment Shared commitment to South-South Cooperation, UN reforms, and global multilateralism.
6. Recent India-Tanzania Relations Highlights
Area Development
Defense Cooperation Signed agreements on military training, naval exercises, and defense industry collaboration.
Trade India is among Tanzania’s top trading partners, especially in pharmaceuticals, automobiles, and machinery.
Capacity Building Indian Technical and Economic Cooperation (ITEC) programs widely utilized by Tanzanian officials.

Education and Health Scholarships under ICCR; Indian doctors and medical tourism popular among Tanzanian citizens.

7. Conclusion: A Rising Maritime Partnership

Tanzania’s geographic position, combined with shared developmental priorities and growing naval cooperation, makes it a key pillar in India’s
Africa policy and Indo-Pacific strategy.

The AIKEYME-2025 exercise signifies a new phase of mutual maritime security engagement, strengthening the India-Africa partnership for

regional stability, economic prosperity, and collective growth.

"The Indian Ocean connects, not separates — India and Africa sail together toward a shared future.”
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INTERNALSECURITY & DEFENCE

India’s Strategic Exercises: DUSTLIK-6 and Tiger Triumph 2025

b4 Syllabus Mapping:

GS Paper II - International Relations (Bilateral, Regional & Global Groupings, Strategic Partnerships)
GS Paper III - Security (Defense Preparedness, Joint Exercises, Disaster Response)

Essay - India’s Defence Diplomacy, Strategic Engagements in Changing World Order

1. Context: Key Joint Military Exercises Highlight India’s Growing Strategic Footprint
e Inearly 2025, two significant military exercises marked India’s deepening military ties:
o Exercise DUSTLIK-6 with Uzbekistan (hosted in Pune)
o Exercise Tiger Triumph 2025 with the United States (concluded at Duvvada Firing Range, Andhra Pradesh)

These exercises underscore India’s commitment to regional cooperation, defence readiness, and global interoperability.

2. Exercise DUSTLIK-6 (India—Uzbekistan)

Parameter Details
Edition 6th
Host Country India
Location Pune, Maharashtra

Participating Forces Indian Army & Armed Forces of Uzbekistan
Objective

o Strengthen bilateral military cooperation and trust.
o Enhance tactical coordination in sub-conventional operations, especially counter-terrorism in semi-urban and mountainous terrain.
o Facilitate exchange of best practices in:

o Room and building clearance

o Hostage rescue

o Intelligence sharing

o Use of drones and modern surveillance tech

Strategic Importance

e Aligns with India’s Connect Central Asia Policy.

o Reinforces defence ties with Central Asian Republics, crucial for:
o Counter-radicalization
o Eurasian security dynamics
o Afghanistan post-conflict engagement

3. Exercise Tiger Triumph 2025 (India—United States)

Parameter Details
Edition Joint Tri-Services Amphibious Exercise
Host Country India
Location Duvvada Firing Range, Andhra Pradesh

Forces Involved Indian Army, Navy, and Air Force, along with US Marine Corps and Navy
Objective

e Foster interoperability in amphibious operations.

e Conduct joint training for HADR (Humanitarian Assistance and Disaster Relief) scenarios, especially post-natural disasters like tsunamis and
cyclones.

o Simulate evacuation, medical aid, logistics coordination, and joint communication drills.

Strategic Significance

o Reflects the growing India-US defence partnership under:
o QUAD framework
o Indo-Pacific Strategic Vision
o Logistics Exchange Memorandum of Agreement (LEMOA)
o Showcases India's readiness as a net security provider in the Indian Ocean Region (IOR).
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4. Comparative Overview

Feature Exercise DUSTLIK-6 Exercise Tiger Triumph 2025
Partner Country Uzbekistan United States
Nature Army-specific, Counter-terrorism Tri-service, Amphibious & HADR
Region of Focus Central Asia Indo-Pacific / Indian Ocean
Strategic Focus Regional defence cooperation Maritime security & disaster response
S. Relevance for UPSC
Paper Themes Linked
GSII Bilateral defence relations, India's role in regional security
GS III Security challenges, disaster response capability, technology in warfare

Essay/Ethics India as a responsible global actor, soft power through HADR
6. Conclusion: Exercises as Instruments of Strategic Diplomacy

o Exercises like DUSTLIK and Tiger Triumph exemplify how military cooperation extends beyond combat into capacity building, regional
trust, and global preparedness.

e Ina shifting global order, such platforms are vital to strengthen defence ties, enhance operational synergy, and project India’s
commitment to peace and preparedness.

India's defence diplomacy today is not just about readiness—it’s about responsibility, resilience, and regional leadership.

MK-II(A) Laser-Directed Energy Weapon (DEW) System

» Syllabus Mapping:

GS Paper III - Science and Technology (Defence Technology, Indigenization)
GS Paper III - Internal Security (Technology in Security Management)

Essay - Technology and National Security

1. Context: India Successfully Tests Indigenous Laser-DEW

e India has successfully tested its Mk-1I(A) Laser-Directed Energy Weapon (DEW) system at Kurnool, Andhra Pradesh, becoming
the fourth country globally, after the US, China, and Russia, to operationalize such high-powered defense technology.

2. What is the Mk-1I(A) Laser-DEW System?

Aspect Details
Definition A high-powered laser-based weapon system designed to neutralize aerial threats using directed energy.
Developer Centre for High Energy Systems and Sciences (CHESS) - a DRDO lab, in collaboration with DRDO partners, industry, and
academia.
Primary To provide cost-effective, rapid-response air defense against drones, missiles, and enemy surveillance systems with
Objective minimal collateral damage.
3. How Does the Laser-DEW Work?
Step Explanation
Detection Target is located using radar or Electro-Optic (EO) systems.
Tracking Target movements are continuously monitored for precision targeting.
Engagement A focused laser beam is fired, moving at the speed of light, slicing through the target’s surface causing structural failure or
burnout.
4. Key Features of MKk-II(A) Laser-DEW
Feature Details
Power Output 30-kilowatt laser — capable of disabling fixed-wing UAVs and swarming drones.
Speed Instantaneous engagement — precision strike within seconds.
Cost-Effective Firing cost = equivalent to few litres of petrol, much cheaper than conventional missiles.
Mobility Vehicle-mounted for high adaptability across terrains; potential future integration into airborne or space platforms.
Silent & Stealthy No visible missile trails or large explosions, making detection difficult.

All-Weather Potential Modifications underway to improve performance during fog, rain, and dust conditions.

5. Significance of India's Laser-DEW Capability

Dimension Importance
Strategic Edge Places India among elite nations with operational directed-energy weapon capabilities.
Cost Efficiency Reduces the need for expensive anti-air missiles and conventional Kinetic interceptors.
Low Collateral Damage Ensures localized neutralization of threats, crucial for urban and sensitive zones.

Counter-Drone Warfare Vital for defending critical assets against increasing drone attacks, such as in border areasor airbases.
Atmanirbhar Bharat Push Demonstrates India's growing prowess in indigenous defense R&D and manufacturing.
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6. Global Context: Directed Energy Weapons Race

Country Status
United States Developed Laser Weapon System (LaWS) and HELIOS for Navy and Army use.
China Field-tested portable anti-drone laser systems like Silent Hunter.
Russia Deployed Peresvet lasers for strategic defense applications.
India Now joins this group with Mk-II(A) DEW.

7. Challenges Ahead

Challenge Details
Power Supply Sustaining high energy output for continuous or multiple engagements.
Weather Sensitivity Laser beams can be affected by dust, rain, and atmospheric distortion.
Range Limitation Effective operational range still lesser compared to long-range missiles.
Scaling Up Upgrading to higher-wattage lasers (100-kW+) for intercepting larger missiles and hypersonic threats.

8. Way Forward

Strengthen R&D: Invest in high-energy lasers, adaptive optics, and compact cooling systems for all-weather capability.
Integration with Air Defence Systems: Seamlessly link DEWs with existing missile defense grids, radars, and command-control systems.
Private Sector Collaboration: Encourage startups and private players to innovate in quantum optics, energy storage, and power electronics.

International Partnerships: Explore knowledge-sharing on non-lethal laser applications under multilateral defense frameworks.

9. Conclusion: A New Era of Futuristic Defence

The MKk-II(A) Laser-DEW symbolizes India’s entry into next-generation warfare, combining cost-efficiency, speed, and precision.
By investing in indigenous directed-energy systems, India not only strengthens its defense capabilities but also sets the foundation for futuristic
battlespace dominance.

"In tomorrow’s wars, it won’t be bullets or bombs, but beams and bytes that win the battle."”

ECONOMY

Greening India's Logistics: The Push for Decarbonisation

o Syllabus Mapping:
GS Paper III - Indian Economy

e Infrastructure: Energy, Transport, Roads, Railways
e Environmental Pollution and Climate Change
e Sustainable Development and Government Interventions

1. Context: Building Climate-Conscious Logistics for Viksit Bharat 2047

e Aspart of its net-zero emissions pledge by 2070, India is now turning its attention to the logistics sector, a major emitter of greenhouse
gases.

e Recent pilot projects such as the Delhi-Jaipur electrified highway are part of this transformative agenda aligned with the Viksit Bharat
2047 vision.

2. What Does Decarbonisation Mean?

e Decarbonisation refers to systematically reducing carbon dioxide (CO;) emissions by shifting to clean energy sources,
improving efficiency, and adopting low-emission technologies.

Key Methods:
e Replacing fossil fuels with renewables like solar and wind.
e Electrifying transport and logistics systems.
e Using green fuels such as hydrogen, biofuels, and Liquefied Natural Gas (LNG).
o Enhancing energy efficiency across logistics infrastructure.
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3. Why Decarbonise India’s Logistics Sector?
a. Significant Emission Source

o The logistics sector accounts for 13.5% of total national GHG emissions.
o Within this, road transport contributes 88% (IEA, 2020), making it a top priority for carbon reduction.

b. Over-Reliance on Roads

e 90% of passenger movement and 70% of freight rely on roadways, increasing fossil fuel consumption.
c. Strategic for Economic Growth

o Sustainable logistics are key for cost efficiency, energy security, and economic competitiveness.
d. Meeting Global Obligations

e Supports India’s Nationally Determined Contributions (NDCs) under the Paris Agreement.

4. Key Challenges in Decarbonising Logistics

Challenge Details
Truck Emissions Trucks account for 38% of CO, emissions in freight (IEA, 2023).
High Investment Requirements Electrification and infrastructure upgrades are capital intensive.
Limited Modal Alternatives Railways and inland waterways have low modal share.
Unsustainable Warehousing Conventional warehouses have high energy usage, limited renewables.
Slow Maritime Progress Shift to clean marine fuels like LNG, ammonia, and hydrogen faces delays.

5. Pathways to a Green Logistics Future
a. Rail Freight Boost
e Increase rail freight share by:
o Expanding Dedicated Freight Corridors (DFCs).
o Electrifying major cargo routes.
e China’s rail freight share exceeds 50%, offering a model to emulate.

b. Electrification of Highways

e Accelerate deployment of electric highways such as the Delhi-Jaipur corridor.
o Enable trucks to use overhead electric lines, reducing diesel usage.

c. Clean Maritime Logistics
e Investin:
o LNG-powered vessels, solar-integrated boats, and hydrogen fuel cells for inland navigation.
e Enhance National Waterways for low-carbon transport.
d. Sustainable Warehousing
e Promote:
o Solar rooftops, geothermal cooling systems, and wind-based energy in warehouses.
o Encourage energy-neutral logistics parks.
e. Policy and Innovation Support
e Offer incentives under schemes like:
o FAME for EVs,

o PLI for advanced battery and green tech manufacturing.
e Formulate a Green Logistics Strategy under PM-Gati Shakti.

6. Comparative Global Practices

Country Initiative Relevance
Germany Electric Autobahns for freight trucks = Demonstrates feasibility of overhead electric truck networks
China High rail freight dependence Lowers emissions and costs

India (pilot) Delhi-Jaipur e-highway (NHAI, 2024) A model for scalable clean freight systems
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7. Conclusion: Logistics as a Driver of Sustainable Growth

e Decarbonising logistics is not just a climate necessity, but an economic imperative.

e With the right mix of infrastructure, incentives, and innovation, India can establish itself as a leader in green transport by 2047.

e Alow-carbon logistics ecosystem will support inclusive development, meet global standards, and align with the aspirations of a Viksit
Bharat.

Indian Pomegranates Set Sail

b4 Syllabus Mapping:

GS Paper III - Indian Economy (Agriculture & Export Promotion)

GS Paper II - Government Policies and Institutions

Essay Paper - India’s Export Competitiveness and Sustainable Agriculture

1. Context: A Milestone in India's Fresh Fruit Export Strategy

e Inalandmark event, India’s first commercial sea shipment of Bhagwa pomegranates successfully reached New York in March 2024.
e This move marks a major advancement in agricultural exports, especially in the context of sustainable logisticsand access to premium
international markets.

2. About the Recent Sea Consignment to the USA

a. Key Highlights of the Shipment

e The consignment consisted of the Bhagwa variety of pomegranates.
o Shipped to the U.S. East Coast via sea route for the first time on a commercial scale.

b. Source and Handling

e Procured from Kay Bee Exports-affiliated farms in Maharashtra.
e Processed at the irradiation facility in Navi Mumbai, supported by APEDA (Agricultural and Processed Food Products Export Development
Authority).

c. Bhagwa Variety - Why It Stands Out

e Renowned for:
o Deepred arils
o Superior sweetness
o High antioxidant levels
o Extended shelf life of up to 60 days under trial shipping conditions

3. Significance of the Event

Area Impact
Export Diversification Enhances India’s presence in the high-value fresh fruit export segment.
Logistics Shift Promotes cost-effective and sustainable sea transport over air freight.

Farmer Empowerment Opens new income streams for horticulture growers in Maharashtra and beyond.
Quality Benchmarking Reinforces India's commitment to international food safety and quality standards.

4. About APEDA — The Export Facilitator

a. Establishment and Mandate

e Statutory Body under the Ministry of Commerce and Industry, Gol.
e Created under the APEDA Act, 1985; became operational on 13th February 1986.

b. Key Functions of APEDA

Function Description
Exporter Registration Maintains database and licenses of agro-exporters.
Promotion of Scheduled Products Supports exports of fruits, vegetables, cereals, dairy, and more.
Infrastructure Development Funds cold chains, irradiation facilities, packhouses under export schemes.
Quality and Standards Setting Assists in aligning products with international norms and certifications.
Market Access Facilitation Works with embassies, trade missions, and importing countries’ regulators.
Capacity Building Organizes trainings, market research, and publishes export statistics.
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5. Relevance to UPSC
Paper Linkages
GS III Reflects India’s efforts in boosting agricultural exports, improving logistics efficiency, and promoting value-added
agribusiness.
GSII Demonstrates the role of statutory bodies like APEDA in policy implementation and economic diplomacy.

Essay/Ethics Highlights themes of sustainable trade, rural empowerment, and farm-to-global value chain integration.
6. Conclusion: Seeding a New Era for India’s Agri-Exports

e The successful Bhagwa pomegranate shipment by sea symbolizes India’s transition from volume-based exports to value-driven, quality-
assured agri-trade.
e Backed by institutions like APEDA, such innovations can pave the way for:
o Farmer prosperity
o Green logistics
o And India’s emergence as a global horticulture export hub.

National Critical Mineral Mission

b4 Syllabus Mapping:

GS Paper III - Economy (Infrastructure, Industrial Policy, Mineral Resources)
GS Paper III - Environment (Sustainable Resource Management, Climate Goals)
GS Paper II - Government Policies and Interventions

Essay - Self-Reliance, Strategic Autonomy, and Energy Security

1. Context: Guidelines Released for Centres of Excellence under NCMM

o The Ministry of Mines has recently issued operational guidelines to establish Centres of Excellence (CoEs) under the National Critical
Mineral Mission (NCMM).

o This move aims to accelerate R&D, innovation, and technological self-reliance in critical mineral extraction and processing.

2. What is the National Critical Mineral Mission (NCMM)?

Parameter Details

Launched In ¢ Announced in the Union Budget 2024-25.

Nodal Ministry * Ministry of Mines, Government of India.

Nature * A flagship, policy-driven mission aimed at resource security and facilitating energy transition.

* To ensure a secure, sustainable, and self-reliant supply of critical minerals necessary for:
— Clean energy technologies (solar, wind, batteries)
Objective — Strategic technologies (electronics, semiconductors)
— Defence production (missiles, surveillance systems)
— Achieving Net Zero 2070 goals (India's climate commitment at COP26).

3. Why Critical Minerals Matter for India

Minerals Applications
Lithium, Cobalt, Nickel EV batteries, energy storage systems
Rare Earth Elements (REEs) Electronics, wind turbines, defence systems
Graphite Battery anodes, steelmaking
Platinum Group Metals (PGMs) Green hydrogen, fuel cells
Tungsten, Vanadium Aerospace, superalloys, missile technology

India is currently import-dependent on many of these, exposing it to geopolitical supply disruptions.

4. Major Components of NCMM

@ A. Exploration and Mining

o Target of 1200+ exploration projects across the country.
e Auction of over 100 mineral blocks for commercial extraction.

@ B. Overseas Asset Acquisition

o Facilitates Indian firms (public + private) to acquire mineral assets abroad.
o Focus countries:
o Argentina, Chile, Australia (Lithium Triangle & REE-rich nations)
e Backed by India-Australia Critical Minerals Partnership and India-Argentina MoUs.
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9 C.Recycling and Circular Economy

e Development of Standard Operating Procedures (SOPs) for mineral recycling.
e Incentives for:

o Battery recycling

o e-waste recovery

o Urban mining initiatives

@ D. Research and Innovation

o Establish Centres of Excellence (CoEs) for:
o Extraction & beneficiation technologies
o Advanced metallurgy & separation science
o Indigenous technology innovation

@ E. Skill Development

e Launch of specialized courses, training centres, and scholarships.
e Collaboration with IITs, NITs, and mining institutes.

@ F. Infrastructure Development

e Development of:
o Critical mineral processing parks
o National mineral stockpiles
o Strategic storage hubs

5. Strategic and Economic Significance

Dimension Impact
Energy Transition Supports EV ecosystem, solar manufacturing, green hydrogen
Strategic Autonomy  Reduces reliance on China and other dominant suppliers
Economic Resilience  Encourages Make in India, start-ups in mining-tech, and mineral exports

Climate Goals Aligned with India’s Net Zero by 2070 commitment

Geopolitical Leverage Enhances India’s role in global critical mineral alliances (e.g., IPEF, QUAD Critical Minerals Partnership)
6. Challenges Ahead

Challenge Details

Limited domestic reserves Most critical minerals are scarce or untapped in India

Environmental impacts Mining may pose risks to biodiversity and tribal lands

Technological gaps India lags in advanced separation and refining technologies

Global competition Developed countries are fast-tracking critical mineral diplomacy

Investment Risks High capital intensity and long gestation periods in mining exploration
7. Way Forward

Geological Mapping and Strategic Surveys: Expand surveys in NE India, Western Ghats, and Ladakh for mineral hotspot identification.
Green Mining Technologies: Promote environmentally sustainable mining, including low-impact exploration and rehabilitation mandates.

Policy Certainty and Ease of Doing Business: Fast-track clearances under MMDR Act, single-window approvals, and investor confidence
building.

Global Collaboration: Deepen ties with critical mineral exporting nations, including strategic reserve sharing and joint ventures.

8. Conclusion: Powering the Future through Strategic Mineral Sovereignty

e The National Critical Mineral Mission marks a paradigm shift in India’s resource strategy—transforming the country from an import-
dependent consumer to a strategically self-reliant producer.

e AsIndia targets clean energy, digital infrastructure, and defence modernization, securing critical mineral supply chains becomes non-
negotiable.

e NCMM is not just a mining mission—it's a national economic, environmental, and geopolitical imperative.
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150 Years of BSE

o Syllabus Mapping:

GS Paper III - Indian Economy (Capital Markets, Financial Institutions)
GS Paper II - Governance (Regulatory Bodies, SEBI, Financial Reforms)
Essay - India’s Economic Evolution, Global Financial Positioning

1. Context: BSE Celebrates its 150th Anniversary

e OnApril 17,2025, the Bombay Stock Exchange (BSE)—Asia’s oldest stock exchange—celebrates 150 years of existence.
e The celebrations in Mumbai mark a milestone in India’s financial history, attended by the Union Finance Minister, reflecting the exchange's
role in shaping India’s capital markets.

2. What is the Bombay Stock Exchange (BSE)?

Parameter Details
Founded 1875 as The Native Share & Stock Brokers’ Association
Founder Premchand Roychand, a prominent Gujarati cotton merchant

Current Name BSE Ltd. (Bombay Stock Exchange)
Headquarters Dalal Street, Mumbai
Regulator SEBI (Securities and Exchange Board of India)

BSE is a multi-asset exchange platform offering trade in equities, debt, derivatives, mutual funds, ETFs, and commodities.

3. Historical Evolution of BSE

Milestone Significance
1850s Brokers began informal trading under a banyan tree near Mumbai Town Hall
1874 Moved to Dalal Street, the epicentre of Indian capital markets
1875 Officially founded; began regulated trading practices
1956 First stock exchange recognized under the Securities Contract Regulation Act
1995 Launched BOLT (BSE Online Trading), ending open outcry system
2012 Joined UN Sustainable Stock Exchanges (SSE) Initiative
2016 Launched India INX (India’s first international exchange) at GIFT City
2017 Self-listed on the NSE, becoming the first Indian exchange to do so
4. Key Features of BSE

a. Sensex: The Benchmark Index

e Launched in 1986, comprising 30 financially sound and actively traded companies.
e Considered the barometer of Indian equity market sentiment.

b. Diverse Product Offerings

o Equities & IPOs

o Derivatives (stock futures, options, index derivatives)
e Debt Instruments, Bonds

e ETFs, Mutual Funds

e SME & Startup Platforms

c. Technological Innovations

e BOLT: India’s first automated screen-based trading platform (1995)
e Real-time surveillance and Al-driven analytics for market regulation

d. Global Recognition

e Cross-border trading through India INX
e One of the most digitally advanced exchanges in emerging economies

e. Market Scale

e Over 5,000 listed companies - the highest globally
e Market capitalization crossed $5 trillion in May 2024, making it the 6th largest exchange worldwide
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5. Significance of BSE in India’s Economic Landscape

Area Contribution
Capital Mobilization Facilitates equity and debt raising for companies
Wealth Creation Key platform for retail investors and institutional capital formation

Corporate Governance Enforces transparency, listing norms, and shareholder protection
Policy Implementation Collaborates with SEBI and RBI to operationalize fiscal and monetary tools (e.g., debt issuance, REITs, green bonds)
Financial Inclusion Promotes SME and startup listings, making capital accessible to small enterprises

6. Global Linkages and Sustainability Commitments

e Partnered with UN Sustainable Stock Exchanges (SSE) to promote ESG investing and green finance.
o Emphasizing climate-conscious investments, gender diversity in boards, and inclusive market access.

7. Challenges and the Way Ahead

Challenge Strategic Response
Volatility and Speculation Strengthen risk surveillance systems and investor education
Cybersecurity Risks Upgrade Al-based market surveillance, cybersecurity infrastructure
Retail Investor Vulnerability Enhance financial literacy, grievance redressal, and digital tools
Global Competition Innovate with blockchain-based settlements, cross-border ETFs, and climate finance platforms

8. Conclusion: A Legacy Built on Market Integrity and Innovation

e The 150-year journey of BSE reflects India’s transformation from a colonial commodity economy to a global financial hub.
e AsIndia aspires to become a $10 trillion economy, BSE will continue to play a pivotal role in:

o Mobilizing capital

o Mainstreaming innovation

o Democratizing wealth creation

From a banyan tree to a global exchange, BSE stands as a symbol of trust, resilience, and India’s economic aspirations.

Microfinance Institutions (MFIs) in India

» Syllabus Mapping:

GS Paper III - Economy (Financial Inclusion, Banking Sector, Rural Economy)
GS Paper II - Governance (Rights of Vulnerable Sections, Policy Interventions)
Essay - Inclusive Growth, Ethics in Finance

1. Context: Karnataka’s Legislative Action Against Coercive Microfinance Practices
e In 2024, Karnataka passed the Micro Loan and Small Loan (Prevention of Coercive Actions) Bill in response to rising borrower

suicides and public outcry over aggressive recovery tactics by unregulated microfinance players.
o The incident spotlights deeper issues in India's microfinance ecosystem.

2. What is Microfinance?

Aspect Details
Definition Provision of small loans, savings, insurance, and remittance services to low-income, unbanked populations.
Origins 1980s SHG-Bank Linkage Programme (NABARD-led); later formalized by RBI regulations.

Current Status As of FY25 Q3, India’s microfinance loan portfolio crossed X3.91 lakh crore (CRIF report).

3. Significance of MFlIs in India

Area Impact

Financial Inclusion Reach to remote rural areas and marginalized populations, beyond formal
banking.

E.g.: Karnataka alone has 63 lakh unique microfinance

borrowers (MFIN data).

Women Empowerment Focused lending to women promotes financial independence and
community leadership.

Livelihood Generation Funds for agriculture, dairy, petty trade, micro-entrepreneurship.

SHG-Driven Development SHG-Bank Linkage mobilized over 1 crore SHGs, transforming rural credit
landscapes.

E.g.: ¥1 lakh crore disbursed via SHGs in FY24 (NABARD).

Reduced Informal Borrowing Formal credit at lower rates (18-26%) compared to 60-120% by
moneylenders.
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4. Challenges Facing Microfinance Institutions

Problem Explanation
Coercive Recovery Practices Aggressive loan recovery leading to harassment and suicides.
E.g.: Karnataka reported 22-38 borrower deaths in 6 months.
Unregulated Players Proliferation of fly-by-night MFIs operating without RBI registration.
Political Interference Loan waiver promises during elections disrupt repayment

culture and MFI viability.
E.g.: Assam 2021 MFI crisis.

Over-indebtedness Borrowers trapped in multiple loan cycles due to lack of credit
tracking.
Credit Risk and NPAs Poor borrower profiling leads to loan defaults and rising NPAs.
E.g.: Karnataka’s MFI loan book fell from ¥42,000 crore to 334,000
crore (2024).
5. Key Legal and Regulatory Developments
Initiative Purpose
Karnataka 2024 Act Curb coercive recovery practices, regulate unregistered lenders.

RBI's Fair Practices Code Mandates transparent loan terms, grievance redressal, and ethical recovery.
Credit Bureaus Integration Mandates MFIs to report loans, helping prevent over-borrowing.

6. Way Forward: Reforming the Microfinance Ecosystem

Strengthen Legal Frameworks: Enforce mandatory licensing, restrict operations of unregistered MFIs, and align practices with RBI
guidelines.

Establish Grievance Redress Mechanisms: Local ombudsman systems to handle borrower complaints promptly.
Integrate Credit Information: Mandate full participation in credit bureaus to prevent multiple borrowing and debt traps.
Promote Financial Literacy: Educate rural borrowers on debt management, repayment norms, and legal protections.

Encourage Ethical Lending: Implement social performance ratings for MFIs; encourage community monitoring models.
E.g.: Andhra Pradesh post-2011 model improved borrower protection.

7. Broader Lessons for India's Financial Inclusion Agenda

Positive Path Risks to Avoid
Empowering Women through Credit Avoiding hyper-commercialization of microfinance.
Strengthening Rural Livelihoods Protecting borrowers from predatory practices.

Supporting Local Entrepreneurship Ensuring ethical and accountable lending ecosystems.
8. Conclusion: Balancing Access and Dignity
Microfinance remains a powerful tool for empowering the poor, boosting rural economies, and promoting gender equality.
However, unless supported by strong regulation, ethical practices, and borrower-centric safeguards, it risks degenerating into exploitation.

A balanced, rights-based approach is essential to foster financial inclusion with dignity.

"Credit must liberate, not entrap.”

STELLAR Model: India's Indigenous Resource Adequacy Planning Revolution

o Syllabus Mapping:

GS Paper III - Economy (Infrastructure: Energy Sector, Power Resources)

GS Paper III - Science and Technology (Indigenization of Technology, Energy Innovation)
Essay - Infrastructure, Energy Transition, Self-Reliant India (Atmanirbhar Bharat)

1. Context: Launch of the STELLAR Model for Power Sector Planning

e The Central Electricity Authority (CEA) has launched STELLAR, India's first fully indigenous resource adequacy model, designed to
optimize electricity generation, transmission, storage, and demand response planning across the country.
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2. What is the STELLAR Model?

Aspect Details
Full Form State-of-the-art Totally indigenously developed Resource adequacy model.
Developed Central Electricity Authority (CEA) in collaboration with The Lantau Group (TLG), supported by Asian Development Bank
By (ADB).

Purpose To aid states and DISCOMs in preparing annual dynamic resource adequacy plans, ensuring reliable and cost-effective
electricity supply.
3. Key Features of STELLAR
Feature Explanation
Chronological Power System Simulates real-time operations, considering load flows, ramp rates, unit constraints, and variable
Modelling renewable generation.
Integrated Expansion Planning Simultaneously models generation, transmission, storage, and demand response till FY 2034-35.
Endogenous Demand Response Models consumer flexibility in electricity consumption, optimizing costs and load balancing.
Ancillary Services Integration Factors in services like frequency control, spinning reserves, and voltage support to ensure grid
stability.
Transparency and Accessibility Shared with states free of cost, customizable for local needs, promoting open-access energy planning.
Storage Optimization Helps in identifying ideal locations and capacities for energy storage essential for renewable energy
integration.
4. Significance of STELLAR for India’s Power Sector
Dimension Impact
Zero Load Shedding Goal Ensures continuous electricity supply by optimizing resource availability in real-time.
Cost-Efficient Expansion Enables least-cost planning, minimizing overinvestment while ensuring adequacy.
Renewable Energy Supports scaling up of solar, wind, and hybrid projects with efficient storage and flexible grid management.
Integration
Strategic Storage Helps plan battery, pumped hydro, and other storage systems for grid stability.
Deployment
Support to National Aligns with Resource Adequacy Guidelines 2023 and India's Energy Transition Goals under Net Zero
Policies 2070 commitments.
Atmanirbhar Bharat Showcases India's capacity to develop high-end energy system simulation tools indigenously, reducing
Mission dependency on foreign software.
5. Why is Resource Adequacy Planning Important for India?
Reason Details
Rising Power Demand India's electricity demand is projected to double by 2040 (IEA World Energy Outlook 2023).
Grid Reliability Challenge Integration of renewables requires advanced planning to maintain grid stability without blackouts.
Cost Optimization Pressure  Consumers expect low-cost, reliable power — balancing both demands careful generation and transmission
planning.
Decentralized Energy Distributed solar, smart grids, and EVs need dynamic demand-supply balancing models.
Growth
Climate Commitments Meeting 500 GW non-fossil target by 2030 demands smarter resource allocation and strategic storage.
6. Way Forward

State-Level Customization: Train state utilities and DISCOMs to adopt and customize STELLAR for local conditions and renewable profiles.
Dynamic Updates and Feedback Loops: Integrate real-time data inputs for demand forecasts, renewable variability, and storage efficiency.

Capacity Building and Awareness: Build technical expertise among state regulators, policymakers, and DISCOM engineers on resource
adequacy planning.

Integration with Smart Grids: Use STELLAR outputs to upgrade smart grids, demand response technologies, and energy efficiency
programs.

Encourage Private Sector Participation: Share open-access model insights to attract private sector investments in storage, flexible
generation, and ancillary services markets.

7. Conclusion: Stellar Steps for a Stellar Future
The launch of STELLAR signifies India's transition from reactive energy planning to predictive, precision resource management.

[t empowers the nation to move towards a zero-load-shedding, renewable-rich, and cost-competitive power sector future, aligned with the vision
of Atmanirbhar Bharat and Net Zero by 2070.

“Energy security lies not just in generation, but in smart planning, timely delivery, and visionary modeling.”
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AGRICULTURE

Digitizing the Blue Economy

b4 Syllabus Mapping:

GS Paper III - Economy (Agriculture & Allied Sectors)

GS Paper III - Science and Technology (ICT Applications in Agriculture)
GS Paper II - Governance (e-Governance, Public Services Delivery)
Essay Paper - Innovation, Food Security, and Blue Economy

1. Context: A Digital Leap in India's Aquaculture

e India’s aquaculture sector, a key contributor to employment, nutrition, and export earnings, is undergoing a technology-led
transformation.

e Recent investments, including a $4.5 million infusion into aquaculture tech platforms, indicate growing confidence in digitally
empowered farming ecosystems.

2. What is Aquaculture?

e Aquaculture refers to the scientific farming of aquatic organisms—including fish, shrimp, crabs, mollusks, and seaweed—
in freshwater, brackish, or marine environments.
e Itplays a critical role in:
o Augmenting protein availability
o Boosting exports
o Providing livelihoods to millions, especially in coastal and rural India.

3. How IT is Reshaping Aquaculture

a. Digital Farm Management Platforms

e Mobile apps and cloud-based dashboards provide:
o Real-time water quality monitoring
o Feeding schedules and growth tracking
o Alerts for disease and environmental risks
o Example: Platforms like AquaConnect, Aquaconnect Hub, and eFishery are emerging as key players.

b. Data-Driven Precision Aquaculture
e IT enables remote sensing, predictive analytics, and Al-based modeling to:
o Optimize feed use
o Reduce wastage
o Increase yield per unit area
c. Supply Chain Efficiency
e End-to-end digital systems improve:
o Price transparency
o Cold chain logistics
Market access for small-scale fishers and farmers
d. Disease Forecasting and Mitigation
e Al-based early warning systems help predict disease outbreaks and suggest preventive interventions, drastically reducing crop losses.
e. Access to Finance and Insurance
e Integration with schemes like PM Matsya Sampada Yojana (PMMSY) ensures:

o Seamless delivery of credit, insurance, and subsidy
o IT-enabled direct benefit transfers (DBT)
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4. Significance of IT Adoption in Aquaculture

Impact Area Key Benefits
Farmer Income Enhancement Real-time tracking and market connectivity uplift margins and income stability.
Food and Nutritional Security Boosts affordable protein supply, particularly fish, enhancing nutrition intake.
Export Competitiveness Enables traceability, quality certification, and global compliance, especially for shrimp exports.
Attracting Investment Opens opportunities for foreign direct investment (FDI) and reverse FDI in aquatech.

5. Government Support and Policy Ecosystem

a. PM Matsya Sampada Yojana (PMMSY)

o Emphasizes digitally enabled aquaculture clusters, financial inclusion, and IT-led traceability mechanisms.
e Targets doubling aquaculture exports and reducing post-harvest losses.

b. Digital India Framework
e Aquaculture tech is now part of broader Digital Agriculture Missions, supported by ICAR-CIFA, ICAR-CIBA, and NFDB initiatives.
c. State-Level Innovations

e Andhra Pradesh, Odisha, and Tamil Nadu have developed integrated platforms linking fish farmers with labs, markets, and feed suppliers.

6. Challenges and Roadblocks

Challenge Explanation
Digital Literacy Gap Many small-scale farmers lack digital access or skills.
Infrastructure Bottlenecks Inadequate internet penetration in remote fishing areas.
Affordability of Tech Tools High costs of sensors, smart feeders, and analytics platforms.
Fragmented Value Chains Lack of integration across input suppliers, processors, and exporters.

7. Way Forward: Building a Smart and Inclusive Blue Economy

Expand Digital Access: Provide subsidized smartphones, training in vernacular languages, and community-level digital resource centres.
Public-Private Collaboration: Promote aquatech startups via incubators and accelerators, aligned with Startup India.

Integrated Digital Platforms: Develop pan-India aquaculture portals connecting production to export seamlessly.

Sustainability Focus: Promote eco-friendly aquaculture practices via tech tools for water conservation, feed efficiency, and biosecurity.

8. Conclusion: Digital Innovation for a Sustainable Blue Future

e The fusion of IT and aquaculture signals a paradigm shift toward precision, transparency, and inclusivity in India’s blue economy.

e By empowering farmers, optimizing inputs, and enhancing global competitiveness, IT adoption in aquaculture can serve as a model for
digitally inclusive development.

o With the right policy support and stakeholder engagement, India is poised to become a global leader in sustainable aquaculture innovation.

Traditional Seeds in India

o Syllabus Mapping:

GS Paper III - Agriculture (Food Security, Crop Diversity, Technology Missions)

GS Paper III - Environment (Biodiversity Conservation, Climate Change Adaptation)
Essay - Sustainable Agriculture, Indigenous Knowledge Systems

1. Context: Decline of Traditional Seeds Amid Hybrid Dominance

e Market preference for high-yielding hybrid varieties (HYVs) and genetically modified (GM) crops is leading to a steady
erosion of traditional seed diversity in India.
o This threatens biodiversity, climate resilience, food security, and farmer autonomy.

2. What are Traditional Seeds?

Aspect Details
Definition Indigenous, heirloom, or desi seeds, naturally cultivated, open-pollinated, and preserved across generations.
Key Feature Unlike hybrids or GM seeds, they can be replanted without losing genetic traits.
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3. Key Characteristics of Traditional Seeds

Characteristic Explanation
Genetic Diversity Adapted over centuries to local soil, climate, and pest conditions.
E.g.: Pokkali rice in saline waters of Kerala.
Climate Resilience Tolerant to droughts, floods, diseases, and changing climatic patterns.
E.g.: Bhut Jolokia chili thrives in Assam's humidity.
Low Input Dependency Require minimal chemical fertilizers, pesticides, or irrigation.
E.g.: Desi cotton uses 70% less water than Bt cotton.
Nutritional Superiority Higher levels of micronutrients, fiber, and antioxidants.
E.g.: Finger millet (Ragi) has 3x more calcium than milk.
Cultural & Ecological Linkages Integral to tribal diets, local festivals, and organic farming practices.
4. Importance of Traditional Seeds in India
Aspect Impact
Biodiversity Conservation Preserves genetic wealth essential for future breeding and food security.
E.g.: Red rice of Manipur improves soil health naturally.
Nutritional Security Supplies essential micronutrients missing in polished, hybrid grains.
E.g.: Kodo millet has 3x more fiber than wheat.
Climate Adaptation Ensures stable yields amidst extreme weather events.
E.g.: Navara medicinal rice in Kerala tolerates floods.
Farmer Sovereignty Reduces dependency on corporate seed monopolies.
E.g.: 80% of India’s cotton farmers purchase GM seeds annually.
Sustainable Farming Practices Boosts soil fertility, reduces input costs, and protects pollinators.
5. Challenges Faced by Traditional Seeds
Challenge Explanation
Market Disincentives Traditional crops lack Minimum Support Price (MSP) or procurement
assurances.
E.g.: Only 6% of rice procurement includes indigenous varieties.
Policy Neglect Heavy state subsidies and research skewed towards HYVs and cash crops.
E.g.: 90% of agricultural R&D funding is directed at wheat, rice,
maize.
Weak Seed Banking Infrastructure Limited efforts to store, multiply, and distribute traditional varieties.
E.g.: Only 40 functional seed banks nationwide (MSSRF report).
Consumer Behaviour Urban consumers prefer uniform, polished grains.
E.g.: Rising quinoa imports despite abundant indigenous millets.
Climate Vulnerability Floods, droughts, and pests threaten small, dispersed traditional seed pools.

E.g.: 30% decline in Kerala’s Navara rice post-floods.

6. Way Forward: Reviving Traditional Seed Systems
Expand Seed Banking Networks

o Establish community-managed seed banks linked to local biodiversity missions.
E.g.: Odisha’s 1,200+ millet SHGs conserving 500+ seed varieties.

Policy Incentives

o Extend MSP support, integrate traditional grains into Public Distribution System (PDS).
E.g.: Odisha Millet Mission increased ragi procurement by 300%.

Consumer Awareness Campaigns

e Promote nutritional, ecological, and heritage value of indigenous crops.
E.g.: Karnataka’s “Siridhanya” program popularised millets in schools.

Participatory Breeding Programs

o Empower farmers to lead adaptive breeding suited to changing local conditions.
E.g.: Kudumbam NGO in Tamil Nadu revived 100+ native paddy varieties.

Link to Climate Finance

e Channel climate adaptation funds toward traditional seed conservation projects.
E.g.: 3100 crore under Uttarakhand’s Bhaat Protsahan Yojana for native crops.
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7. Conclusion: Seeds of Sustainability

Traditional seeds are not relics of the past but the key to a resilient agricultural future.
Preserving them strengthens nutrition, sovereignty, biodiversity, and climate adaptation.
A paradigm shift—from uniform productivity to sustainable diversity—is needed to secure India's food systems against an uncertain future.

"Saving seeds is saving civilization itself."”

SOCIETY AND SOCIAL ISSUES

India’s Ageing Population

o Syllabus Mapping:

GS Paper II - Welfare Schemes for Vulnerable Sections (Elderly, Health, Social Security)
GS Paper III - Human Resource and Demographic Trends

Essay - Ageing Society, Social Justice, and Care Ethics

1. Context: The Rise of India’s Geriatric Demographic

e A 2025 feature highlights India’s urgent need to address elderly welfare, with projections indicating over 300 million senior citizens by
2050.

o With declining fertility rates and increased life expectancy, India is transitioning into an ageing society, bringing forth unique healthcare,
economic, and social challenges.

2. Key Demographic Facts

Indicator Details
Definition (India) Persons aged 60 years and above
Elderly Population (2011) 103.8 million (Census)
Projected (2031) 193.4 million (Population Projections Report 2020)
Projected (2050) 300+ million
Key Drivers o Declining Total Fertility Rate (TFR)

e Increased life expectancy
e Nuclearisation of families

3. Major Challenges Faced by the Elderly
A. Health and Medical Needs
e Multiple Morbidities: Ageing often leads to chronic illnesses requiring polypharmacy (8-9 medications daily).
E.g.: Geriatric patients at NCA face high medication burdens.
e Mental Health Issues: Rise in depression, dementia, and loneliness, especially post-COVID.
E.g.: Elderline (14567) reports abandonment and isolation cases.
B. Economic Vulnerability
e Absence of pensions, regular income, and affordable insurance. E.g.: Elderly health insurance often priced beyond reach.

C. Caregiver Crisis

e Migration of youth creates a vacuum of caregiving.
E.g.: Tamil Nadu launched caregiver training programs to bridge demand.

D. Infrastructure Deficiency

e Lack of elder-friendly hospitals, buildings, and transport. E.g.: Limited implementation of MBBL norms (Model Building Bye Laws).

4. Government Initiatives for Elderly Welfare

Scheme/Initiative Key Features
Atal Vayo Abhyudaya Yojana (AVYAY) Homes for elderly, Mobile Medicare Units, and continuous care centres
National Programme for Health Care of Elderly (NPHCE) Primary to tertiary level geriatric health services
Rashtriya Vayoshri Yojana (RVY) Distribution of assistive aids to BPL elderly
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" SACRED Portal Online platform for re-employment of senior citizens

IGNOAPS (Under NSAP) Social pension for poor elderly aged 60-79 years

Senior Citizen Helpline - 14567 24x7 support for abuse reporting, welfare services, and counselling
5. Best Practices and State Innovations

State/Model Intervention

Tamil Nadu Directed all medical colleges to establish geriatric departments

Makkalai Thedi Maruthuvam (TN) Brings doorstep medical services for elderly and NCD patients

Goa, Kerala, Rajasthan Initiatives on elder helplines, senior clubs, and legal aid

Delhi and Maharashtra Pilots for elderly recreation centres and day care models

6. Way Ahead: Recommendations for Elder-Inclusive Development
@ Expand Geriatric Infrastructure

o Establish geriatric wards in every district hospital and medical college.
e Increase the number of geriatricians and trained staff.

9 Integrate Health and Social Care

e Combine medical care with community-based support.
e Promote home visits, routine check-ups, and palliative services.

@ Develop and Regulate Assisted Living
o Encourage affordable elder homes with minimum standards and legal oversight.
© Promote Intergenerational Engagement

e Introduce elderly empathy modules in school curricula.
o Foster grandparent-grandchild bonds through volunteer programs.

@ Ensure Financial and Digital Inclusion

o Improve access to banking, digital services, and government benefits.
e Conduct digital literacy workshops for elderly on using phones and online platforms.

7. Relevance for UPSC
Paper Theme
GS1I Welfare of Vulnerable Sections, Policy Interventions, Aging Population
GS III Human Resources and Demographics, Health Infrastructure

Essay & Ethics Compassion, Intergenerational Justice, and Inclusive Policy Design
8. Conclusion: From Ageing to Age-Inclusive India

e India stands at a demographic crossroads—a youthful workforce today will be its ageing population tomorrow.

e The need is to shift from reactive welfare to proactive, preventive, and dignified elder care.

o Building an elder-inclusive society will require not just policies, but a transformation in societal attitude, urban design, and healthcare
delivery.

“A society that does not care for its elderly loses its memory and wisdom. The time to act is now, for ageing with dignity is not a privilege—it is a right.”

Feminism in a Polarised World

o Syllabus Mapping:

GS Paper I - Society (Role of Women and Women’s Organisation, Gender Issues)

GS Paper II - Governance (Welfare Schemes for Vulnerable Sections, Women Empowerment)
Essay - Gender Justice, Social Transformation, Equity in a Divided World

1. Context: Feminism’s Challenges Post Women’s Reservation Bill, 2023

e The Women'’s Reservation Bill, 2023 reignited debates on gender parity in politics, but also highlighted the complexities of feminism
today.
e Inahighly polarised world, feminism must address deep-rooted structural inequalities without alienating segments of society.
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2. Understanding Feminism Through Its Historical Waves

Wave Period Focus Key Figures and Events

First Wave 1848- Legal rights, suffrage Elizabeth Cady Stanton, Emmeline Pankhurst
1920s

Second 1963- Workplace equality, reproductive rights, gender  Betty Friedan’s The Feminine Mystique (1963), Germaine
Wave 1980s violence Greer’s The Female Eunuch (1970)
Third 1990s- Diversity, intersectionality, digital activism Rebecca Walker (1992), Kimberlé Crenshaw (1989)
Wave 2010s
Fourth 2013- Social media activism, global mobilisation Argentina's Green Wave, Women's March, US Roe v. Wade
Wave Present (#MeToo, #NiUnaMenos) reversal (2022)

3. Contemporary Challenges to Feminism in a Polarised World

@ 1. Overgeneralisation of Women'’s Issues
o Risk of flattening diverse female experiences into a singular narrative.
e Example:
o Arural woman’s safety concern (accessing toilets at night) differs vastly from an urban woman’s concernabout work-life balance.
@ 2. Rising Male Backlash
« Economic insecurity, combined with societal expectations, fuels male resistance to gender reforms.
Data: Male suicide rate: 13.5 per 100,000 (WHO, 2023).
Example: In India, many men feel excluded from gender equity dialogues, feeding online anti-feminist sentiment.
@ 3. Political Co-option of Feminism
o Feminist ideals often hijacked by political actors for electoral or ideological gains.
Example: US abortion rights reversal (2022) versus Argentina’s Green Wave (2020) legalising abortion.
@ 4. Digital Extremism and Trolling
e While platforms like #MeToo empower, online spaces also amplify harassment and polarisation.
Example: #GamerGate (2014): massive online harassment of women in gaming,.
@ 5. Cultural Conservatism
e Deep-rooted patriarchal structures resist reforms despite legal changes.

Example: Saudi Arabia relaxed male guardianship laws only recently (2019), yet informal controls persist.

4. Way Ahead: Towards Contextual, Inclusive Feminism
A. Context-Sensitive Policy Making
o Tailor interventions based on location, caste, class, religion.
Example: While Beti Bachao Beti Padhao addresses education, grassroots monitoring remains weak in rural belts.
B. Engage Men as Allies
e Gender equity requires addressing male vulnerabilities (mental health, economic pressures).
Example: HeForShe Campaign (UN Women) promotes inclusive gender dialogues.
C. Strengthen Institutional Mechanisms
o Enforce and update gender laws like POSH Act (2013) with active workplace compliance.
Example: Only 30% of Indian firms fully comply with POSH guidelines (NASSCOM survey, 2024).
D. Promote Intersectional Feminism

e Recognise layered oppression based on caste, class, religion, ethnicity.
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Example: Dalit women face triple discrimination—gender, caste, and economic.
E. Balance Digital Activism with Ground Work
e Use social media responsibly, while ensuring on-ground support for marginalised communities.

Example: #DalitWomenFight movement successfully brought rural women's issues into mainstream feminism.

5. Theoretical Inputs for Enrichment

Thinker/Work Contribution
bell hooks - Ain't a Woman? (1981) Emphasised intersectionality and black feminist thought
Simone de Beauvoir - The Second Sex (1949) Argued that "One is not born, but rather becomes, a woman"—feminism as a social construct
Judith Butler - Gender Trouble (1990) Challenged binary gender identities, leading to queer-inclusive feminist discourse
6. Relevance for UPSC
Paper Themes

GS1 Role of Women, Social Empowerment, Gender Issues
GSII = Welfare Schemes, POSH Act, SDG 5 (Gender Equality)
Essay Ethics and Challenges of Equality, Feminism in a Changing World

7. Conclusion: Feminism Beyond Polarisation

In today’s polarised world, feminism must move beyond mere slogans to build real, empathetic alliances across class, caste, region, and gender
divides.

A context-sensitive, intersectional, and inclusive feminism can balance rights with realities—ensuring that gender justice is not a zero-sum game
but a collective social gain.

“Equality is not a loss for one gender—it is a gain for humanity.”

Thangjing Hills: Sacred Geography Amidst Ethnic Tensions

o Syllabus Mapping:

GS Paper I - Indian Society (Communalism, Regionalism, Cultural Pluralism)
GS Paper I - Geography (Physical Features of India)

GS Paper II - Governance (Conflict Management, Minority Rights)

Essay - Cultural Harmony, Ethnic Identities and Integration

1. Context: Pilgrimage Interrupted Amid Manipur’s Ethnic Tensions
e In 2025, Meitei pilgrims were forced to abandon their annual Thangjing Hills pilgrimage due to opposition from the Kuki-Zo

community.
o This highlights the sensitive fault lines between the valley-based Meitei community and hill-dwelling Kuki-Zo tribes in Manipur.

2. About Thangjing Hills

Aspect Details
Location Churachandpur district, Western Manipur
Elevation ~ 2,100 meters (6,900 ft) above sea level
Geographical Features Thick forests, steep ridges, rivers and tributaries (Leimatak, Tuila, Lanva, Khuga)
Strategic Position Lies in a buffer zone between Meitei-dominated Imphal Valley and Kuki-Zo-dominated Hills

Ecological Importance Supports biodiversity; river systems nourish both hill and valley settlements
3. Religious and Cultural Significance

Feature Explanation
Sacred to Meiteis  Believed to be the abode of Eputhou Thangjing, a key ancestral deity protecting Southern Manipur.
Annual Pilgrimage Pilgrimage occurs during the Meitei lunar month Sajibu (April), especially on and after the full moon day.
Mythological Links Integral to Meitei cosmology and folklore, particularly the love saga of Khamba Thoibi — a celebrated cultural legend.
Ritual Practices Includes offerings, dances, and invocations seeking blessings for protection and prosperity.

4. Broader Context: Thangjing Hills and Manipur’s Ethnic Landscape

Historical Background Contemporary Challenges
Meitei Dominance in Valley 60% of Manipur’s population, historically settled in the fertile plains.
Tribal Autonomy in Hills Kuki-Zo, Naga tribes maintain distinct identities, protected by Article 371C and Sixth Schedule-like mechanisms.
Ethnic Contestation Land ownership, forest access, and religious rights are sensitive issues.
Communal Polarisation Recent violence (May 2023 onward) exacerbated distrust between communities, including over sacred spaces.
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5. Why the Conflict Over Thangjing Hills Matters

Dimension Explanation
Cultural Assertion vs. Autonomy Meiteis’ religious claims perceived as encroachment by Kuki-Zo groups fearing demographic or cultural
Fears subjugation.
Sacred Geography and Identity In Northeast India, land is not just economic but spiritual; contestation over sacred hills threatens ethnic
identities.
Potential for Escalation Pilgrimage disruptions risk triggering wider communal violence, complicating peace processes.
Governance Challenge Managing competing historical rights and spiritual geographies is complex under constitutional
protections.
6. Relevance for India’s Cultural and Constitutional Fabric
Aspect Constitutional Link
Right to Worship (Article 25) Guarantees freedom of religion, but subject to public order and health.
Protection of Tribal Lands Under Fifth/Sixth Schedules and Article 371C, tribal land rights are specially safeguarded.
Federalism and Local Autonomy Peace demands careful balancing of state authority and autonomous councils in hills.
Cultural Pluralism Upholding India's vision of unity in diversity requires mutual respect among communities.

7. Way Forward: Towards Harmony
Dialogue Platforms: Establish inter-community dialogue forums involving elders, cultural leaders, religious heads, and youth.

Sacred Site Management Protocols: Frame community-agreed protocols for shared access, respecting both religious
sentiments and autonomous rights.

Cultural Sensitivity Training: Train administration, police, and judiciary to handle religious and ethnic disputes with greater cultural
competence.

Inclusive Historical Narratives: Promote educational initiatives reflecting the shared histories and cultural contributions of Meiteis, Kukis,
Nagas, and other communities.

Peace Building Initiatives: Link pilgrimage and religious festivals with peace-building programs under state cultural departments and NGOs.

8. Conclusion: Sacred Hills, Shared Future

Thangjing Hills symbolize more than a religious pilgrimage—they are a shared cultural memory, a living ecosystem, and a testament to India's
complex social fabric.
Managing access and rights requires moving beyond adversarial claims to a framework of coexistence, dialogue, and shared stewardship.

“In the hills of Manipur, sacredness must bind, not break; unite, not divide.”

GEOGRAPHY AND DISASTER

Red Sea: Environmental Fragility Amidst Economic Expansion

» Syllabus Mapping:

GS Paper I - Geography (Physical Geography, Geomorphology, Climatology, Oceanography)
GS Paper III - Environment (Biodiversity, Conservation, Climate Change)

GS Paper II - International Relations (Geopolitics, Maritime Routes)

Essay - Sustainable Development vs. Economic Priorities, Marine Conservation

1. Context: Ras Hankorab Tourism Project Raises Environmental Concerns

e Egypt's proposed large-scale tourism development at Ras Hankorab Beach, along the Red Sea coast, has sparked concern among marine
conservationists.

e The project threatens the fragile coral reef ecosystem and endangered marine species in the region, posing a conflict between economic
goals and environmental sustainability.

2. What is the Red Sea?
Parameter Details
Location Between the northeastern coast of Africa and the Arabian Peninsula
Length ~1,930 km

Surface Area ~438,000 sq km
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7Connectivity e North: Connects to the Mediterranean Sea via the Suez Canal
e South: Connects to the Arabian Sea via the Bab el-Mandeb Strait and Gulf of Aden

3. Countries Bordering the Red Sea
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5. Marine Ecosystem and Biodiversity

Ecological Feature Details
Coral Reefs Home to climate-resilient corals, crucial for global reef research
Endangered Species Includes hawksbill turtles, dugongs, whale sharks, and barracudas
Biodiversity Hotspot Supports over 1,200 fish species, many endemic to the region

6. Economic and Strategic Importance
A. Global Shipping Lifeline

o Facilitates ~12% of global trade, including oil and cargo shipments.
o Vital route linking Europe (via Mediterranean) to Asia (via Arabian Sea).

B. Tourism

e Renowned for marine tourism, especially:
o Diving and snorkeling (e.g., Blue Hole, Ras Mohammed)
o Beachresorts (Sharm el-Sheikh, Hurghada)

e Generates billions in annual revenue for coastal nations.

C. Energy and Infrastructure

e Oil terminals and ports on Red Sea coasts play critical roles in regional geopolitics.

7. Climate and Oceanographic Traits

Feature Details
Temperature Among the warmest seas globally—up to 41°C in summer
Salinity Extremely saline (over 40 PSU) due to high evaporation and low rainfall
Etymology Named after red algal blooms like Trichodesmium erythraeum, which occasionally tinge its waters

8. Environmental Threats

Threat Impacts
Over-Tourism Destroys coral reefs through anchor damage, pollution, and construction
Coastal Development Erosion, habitat loss, and water quality degradation
0il Spills and Shipping Waste Risk of marine pollution from tanker traffic
Climate Change Increases coral bleaching events, affecting fish breeding grounds

9. Case in Focus: Ras Hankorab, Egypt

e Located in Egypt’s southern Red Sea Governorate, known for its pristine coral gardens.
e Tourism expansion plan includes resorts and infrastructure near this relatively untouched ecosystem.
o Environmentalists warn that without impact assessments and sustainable planning, irreversible damage may occur.
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10. Way Forward: Balancing Development with Conservation

Conduct Environmental Impact Assessments (EIAs): Make EIAs mandatory for tourism projects near marine-sensitive zones.
Implement Marine Protected Areas (MPAs): Declare coral-rich regions like Ras Hankorab as no-development zones.
Promote Eco-Tourism: Encourage low-impact tourism with strict waste management and coral-friendly practices.

International Cooperation: Strengthen regional efforts under UNEP’s Regional Seas Programme and International Coral Reef Initiative.

11. Conclusion: The Red Sea as a Test Case for Blue Economy Ethics

e The Red Sea is more than a shipping route—it is a marine treasure trove, a climate laboratory, and a geostrategic corridor.
e As Egypt and other nations pursue economic diversification through tourism, they must ensure that environmental preservation is not
sacrificed.

Sustainable development in marine ecosystems like the Red Sea will define how humanity balances prosperity with planetary

HISTORY, ART & CULTURE

Dr. B.R. Ambedkar: Architect of Economic Justice and Inclusive Development

b g Syllabus Mapping:

GS Paper I - Modern Indian History (Post-Independence Contributions of Eminent Personalities)
GS Paper II - Social Justice (Welfare of Vulnerable Sections)

GS Paper III - Indian Economy (Monetary Policy, Federalism, Labour Reforms)

Essay - Social Democracy, Economic Justice, and Constitutional Morality

1. Context: Remembering the Economist Behind the Constitution

e On AmbedKkar Jayanti 2025, renewed focus has been placed on Dr. B.R. Ambedkar’s economic vision, which laid the groundwork for
India's monetary, fiscal, labour, and land reforms.

e Often recognized as the chief architect of the Indian Constitution, Ambedkar was also a trained economistwhose work continues to
influence India’s macroeconomic framework and social equity paradigms.

2. Foundation of India’s Monetary Policy

a. Pioneering Work: The Problem of the Rupee (1923)

e Advocated for a Gold Exchange Standard over the unstable silver standard.
e Analysed currency depreciation, inflation, and foreign exchange volatility under British rule.

b. Legacy
o Influenced the establishment of the Reserve Bank of India (RBI) in 1934.

o Emphasized monetary stability and exchange rate prudence, ideas echoed in modern inflation targeting frameworks (e.g., 2016 Monetary
Policy Agreement between RBI and Gol).

3. Fiscal Federalism and Decentralisation

a. Thesis: Provincial Decentralisation of Imperial Finance (1921)
e Analysed imbalances in fiscal transfers between provinces and the British Centre.
b. Impact

e Conceptualised financial decentralisation and laid the intellectual foundation for the Finance Commission of India.
e Championed vertical and horizontal equity in resource distribution.
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4. Labour Welfare and Industrial Justice

Reform AmbedKkar’s Role
8-Hour Workday Introduced in India in 1942 under his leadership as Labour Member in the Viceroy’s Executive Council
Maternity Benefits Championed for women in the industrial workforce
Dispute Resolution Boards Institutionalised mechanisms for industrial dispute settlement
Employment Exchanges Initiated across India for structured job matching

e He also drafted policies for workers’ housing, health, and insurance, making him a forerunner of labour rightsin India.

5. Water Resource Management and Infrastructure Development

a. Institutional and Project Contributions

e Advocated for and helped establish the Central Water Commission.
e Played a key role in conceptualising projects like:

o Damodar Valley Project

o Hirakud Dam

o Sone River Irrigation Scheme

b. Vision
e Believed irrigation and hydroelectricity were essential for:
o Agricultural productivity

o Rural electrification
o Industrial development

6. Land Reforms and Dalit Economic Empowerment

Area Ambedkar’s Proposals
Land Redistribution Called for distribution of agricultural land to landless Dalits
Separate Settlements Proposed separate village units for Dalits to escape caste violence and economic dependence

Collective Ownership Models Advocated for nationalisation of land and cooperative agriculture

e His economic liberation strategy for Dalits was deeply rooted in the idea of ownership and control over productive assets.

7. Linking Economic Justice with Social Democracy

e Ambedkar emphasized that political democracy is hollow without economic democracy.
e In his Constituent Assembly debates and writings, he consistently argued for:

o Redistribution of wealth

o State responsibility in ensuring basic economic rights

o Eradication of caste through economic mobility

8. Vision for Industrialisation and Modern Economic Planning
a. Structural Transformation

o C(alled for state-led industrialisation to break caste-based occupational rigidity.
e Supported the development of public sector undertakings (PSUs) as engines of employment and equity.

b. Modern Economic Thought

e Warned against unchecked inflation, asserting it disproportionately affects the poor and fixed-income groups.
e Advocated monetary responsibility, a precursor to today’s monetary-fiscal policy coordination.

9. Relevance to Contemporary India

Policy/Issue Ambedkar’s Contribution
Inflation Targeting Early critique of inflation’s impact on the poor
RBI and Monetary Framework Conceptual foundations in his monetary thesis
Finance Commission Ideas rooted in fiscal federalism
Labour Code Reforms Historical base in his labour activism
Inclusive Growth Models Emphasis on state intervention for social mobility

10. Conclusion: Ambedkar as the Economist of the Marginalised

e Dr. Ambedkar was not just a jurist or social reformer—he was a visionary economic thinker whose ideas on monetary stability, fiscal
federalism, labour rights, land reform, and social justice remain deeply relevant.
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o His integrated vision of economic dignity and constitutional morality offers a robust framework for inclusive and equitable
development in India.
e Inthe 21st century, his economic legacy continues to inspire policymaking that balances growth with justice.

Preserving the Past: Karnataka’s Village-Level Antiquities Survey

b 4 Syllabus Mapping:

GS Paper I - Indian Culture

GS Paper II - Governance and Policy

GS Paper III - Disaster Management

GS Paper IV - Ethics (Intergenerational Responsibility)

1. Context: A Landmark in Cultural Documentation

o Karnataka is on the path to becoming the first Indian state to undertake a comprehensive village-level survey of antiquities.
o This initiative marks a significant step in grassroots heritage conservation, aligning with national goals of preserving cultural legacy and
enhancing public awareness.

2. What is the Karnataka Village-Level Antiquities Survey?

a. Pioneering Documentation Drive

e Conducted by the Department of Archaeology, Museums and Heritage, the survey currently spans 119 taluksacross the state.
o The goal is to identify, document, and conserve local historical artefacts at the village level.

b. Geo-Tagging Antiquities

o Use of GPS and GIS technologies to geo-tag sculptures, inscriptions, and monuments.
o Enables location-based tracking, helps maintain authentic digital records, and facilitates responsive conservation planning.

3. Key Objectives and Outcomes

Objective Expected Outcome
Preservation through Documentation Creation of a reliable heritage inventory.
Digital Mapping of Monuments Real-time tracking and monitoring of antiquities.
Policy Support for Expansion Proposal to add 110 monuments to protected status, with a goal of protecting 1,000 more.
Public Engagement via CSR Leverages corporate social responsibility (CSR) for monument maintenance.

4. Challenges in Heritage Conservation

a. Sheer Volume of Monuments: Karnataka hosts over 25,000 monuments, many undocumented or unprotected, stretching administrative and
financial capacities.

b. Coordination Gaps: Requires synchronization among archaeology, tourism, local governance, and disaster response departments.

c. Neglect and Natural Threats: Exposure to weathering, urban encroachment, vandalism, and disasters increases the risk of irreversible
damage.

S. Innovative Measures: Linking Technology, Policy, and Community
a. Adopt a Monument Scheme

e Encourages corporate entities to adopt heritage sites under CSR guidelines.
e Includes upkeep, beautification, tourism promotion, and awareness campaigns.

b. Technology Integration
e Use of drones, photogrammetry, 3D scanning, and Al-driven classification systems for faster and more accurate documentation.
c. People-Centric Approach

e Community involvement in identifying and maintaining local heritage fosters ownership and pride, supporting sustainable preservation.

6. Significance for UPSC and Broader Governance

GS Paper Significance

GS1 Highlights India’s commitment to protecting tangible heritage, fulfilling Article 51A(f) (Fundamental Duty).
GSII A model for state-level innovation in cultural governance and inter-departmental synergy.

GS III Links to disaster resilience planning for vulnerable monuments.
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GSIV Emphasizes intergenerational accountability, civic responsibility, and ethical governance.
7. Conclusion: A Blueprint for National Heritage Management

o Karnataka’s village-level survey sets a precedent for decentralized cultural preservation, empowering local communities,
promoting data-driven policy, and attracting private sector participation.

e Such initiatives can be replicated across India, contributing to a comprehensive national cultural map and ensuring that India’s historical
treasures are preserved for future generations.

Kailash Mansarovar Yatra Resumes

» Syllabus Mapping:

GS Paper I - Indian Culture

GS Paper II - International Relations (India-China, India-Nepal Relations)
GS Paper III - Internal Security and Border Management

Essay Paper - Cultural Diplomacy, Religion and Geopolitics

1. Context: Pilgrimage Restarts After Four Years

e The Ministry of External Affairs (MEA) has announced the resumption of the Kailash Mansarovar Yatra in 2025.
e This spiritual journey was suspended for four years due to the COVID-19 pandemic and India-China border tensions in the Himalayan
region.

2. What is the Kailash Mansarovar Yatra?

a. Religious and Spiritual Dimensions

e An ancient pilgrimage to Mount Kailash and Lake Mansarovar, located in Ngari Prefecture of the Tibet Autonomous Region (TAR), China.
e The yatra holds sacred significance across multiple religions:

Hinduism: Believed to be the abode of Lord Shiva.

Buddhism: Associated with Demchok (Chakrasamvara).

Jainism: Site where Rishabhdev attained Nirvana.

Bon religion: Considered a spiritual energy center.

O O O O

3. Geographical Profile

Feature Details
Lake Mansarovar Freshwater lake at 4,600 meters, believed to cleanse sins of lifetimes.
Mount Kailash A 6,638-meter-high sacred peak, never climbed out of reverence.
Location Situated near the India-Nepal-China tri-junction, forming a geopolitically sensitive zone.

4. Yatra Routes and Access Points

a. Official Routes Facilitated by MEA:
e Lipulekh Pass Route (Uttarakhand):
Traditional and popular route involving trekking through rugged Himalayan terrain.
e Nathu La Pass Route (Sikkim):
Motorable route with shorter trekking distance, especially preferred by senior citizens.
e Via Nepal Route (Nepalgunj-Simikot-Hilsa):
Private operators often organize yatras through this aerial-accessible route, bypassing Indian border checkpoints.

5. Significance of the Yatra

a. Spiritual and Cultural Importance

e Considered one of the holiest pilgrimages in Hinduism—Kailash Parikrama is believed to grant moksha.
o Serves as a symbol of civilizational continuity and cultural diplomacy between India, Nepal, and Tibet (China).

b. Geo-Strategic Relevance

e Promotes people-to-people contact and soft-power diplomacy along border areas.
e Acts as a confidence-building measure amid India-China tensions.

c. Regional Development and Tourism

e Spurs eco-spiritual tourism in high-altitude Himalayan areas.
e Creates economic opportunities for border communities through guides, logistics, and hospitality services.
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6. Challenges and Considerations

Issue Explanation
Geopolitical Tensions Strained India-China relations may affect smooth coordination.
Infrastructure Needs Routes, especially Lipulekh, require improved logistics, medical aid, and shelters.
Health Risks High-altitude conditions can lead to acute mountain sickness (AMS) and other physiological stress.

Environmental Concerns Rising pilgrimage footfall may impact the fragile Himalayan ecosystem.

7. Broader Implications for UPSC Preparation

Paper Relevance
GSI Highlights syncretic traditions and the cultural importance of sacred geographies.
GSII A lens to understand India's border diplomacy and regional relations.
GS III Ties into themes of border infrastructure, internal security, and disaster preparedness.

Essay / GSIV Explores faith-based diplomacy, ethical tourism, and interfaith harmony.
8. Conclusion: A Journey Beyond Borders

e The resumption of the Kailash Mansarovar Yatra is not just a return of a spiritual tradition but also a significant move in cultural
diplomacy and people-centric foreign policy.

o Itreflects India’s emphasis on preserving ancient heritage, while also promoting regional peace and border infrastructure development.

e Aspilgrims tread the sacred paths once more in 2025, the Yatra becomes a symbol of resilience, reverence, and regional cooperation.

Safeguarding Civilizational Treasures

o Syllabus Mapping:

GS Paper I - Indian Culture

GS Paper II - International Relations (Cultural Diplomacy)

GS Paper III - Disaster Management & Environment

Essay & Ethics - Intergenerational Equity, Cultural Stewardship

1. Context: World Heritage Day 2025 — A Call to Preserve

o Celebrated every year on 18th April, World Heritage Day 2025 is themed “Heritage under Threat from Disasters and Conflicts:
Preparedness and Learning from 60 Years of ICOMOS Actions.”
o This global observance highlights the importance of protecting both tangible and intangible cultural legaciesagainst modern threats.

2. What are World Heritage Sites?

e Recognized by UNESCO, these sites possess Outstanding Universal Value (OUV) in the cultural, natural, or mixed categories.
e They are deemed essential to humanity’s collective memory and are preserved for future generations.
e Governed under the UNESCO World Heritage Convention, 1972.

3. India’s Standing on the Global Heritage Map

Metric Details
Total Sites (as of 43 UNESCO World Heritage Sites
2024)
First Listings (1983)  Taj Mahal, Agra Fort, Ajanta & Ellora Caves
Recent Milestone Hosted the 46th UNESCO World Heritage Committee in 2024, reflecting India’s growing global leadership in heritage
conservation
4. Categories of Heritage Sites in India
Type Examples Highlights
Cultural Taj Mahal, Hampi, Mahabalipuram Reflect India’s architectural brilliance, artistic excellence, and spiritual legacy

Natural Western Ghats, Sundarbans, Nanda Devi = Showcase ecological richness, biodiversity hotspots, and climate regulation
Mixed Khangchendzonga National Park (Sikkim) Integrates both spiritual-cultural significance and natural diversity

5. Significance of Heritage Sites for India

a. Cultural Continuity and Identity

e They preserve India’s civilizational narrative, encompassing art, architecture, literature, and spirituality.
e E.g.: Ajanta Caves depict the evolution of Buddhist thought and art from the 2nd century BCE.

b. Tourism and Economy

e Acts as a driver of cultural tourism and local livelihoods.
e E.g.: The Taj Mahal attracts over 6 million visitors annually, generating substantial tourism revenue.
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c. Global Image and Cultural Diplomacy

o Enhances India’s soft power, promoting its ancient wisdom and artistic legacy globally.
e E.g.:India’s proactive role in UNESCO and International Council on Monuments and Sites (ICOMOS)initiatives.

d. Environmental and Scientific Value

o Natural sites contribute to biodiversity conservation, climate resilience, and scientific research.
e E.g.: The Western Ghats are a UNESCO-declared biodiversity hotspot, crucial for monsoon patterns and endemic species.

6. Major Challenges to Heritage Conservation in India

Threat Impact & Example
Unplanned Urbanization Encroaches on protected zones. E.g.: Rapid development threatens Hampi'’s ruins.
Climate Change Leads to coral bleaching, ecosystem degradation. E.g.: Lakshadweep’s marine biosphere is under stress.
Natural Disasters & Causes irreversible damage. E.g.: Earthquakes in Nepal damaged Dharahara Tower.
Conflict
Budgetary and Skill Many ASI-listed monuments face neglect due to inadequate funding and manpower.
Deficits
Pollution and Footfall Air and water pollution deteriorate structural integrity. E.g.: Acid rain and smog have discolored the Taj Mahal’s
marble.

7. The Way Forward: Strengthening Heritage Resilience

a. Integrated Site Management Plans: Implement disaster-resilient blueprints, with early warning systems, climate-proof materials,
and community participation.

b. Sustainable and Responsible Tourism: Regulate visitor flow, introduce ticketing limits, encourage virtual heritage tours, and promote eco-
sensitive development.

c. Public-Private Partnerships: Expand CSR-led models like ‘Adopt-a-Heritage’, encourage corporate stewardship, and attract international
funding.

d. Heritage Education and Awareness: Launch school-level campaigns, include heritage ethics in NCERT curricula, and support youth-led
conservation initiatives.

e. Empowering Local Communities: Provide training in heritage conservation, tour guiding, and eco-tourism, turning locals into custodians of
their own legacy.

8. Conclusion: Heritage as a Living Continuum

o World Heritage Day reminds us that heritage is not static history, but a living legacy that defines our identity, resilience, and global unity.
e India’s approach must continue to evolve from preservation to dynamic stewardship, ensuring its treasures are protected not just in stone,
but in spirit.

Assam's Cultural Treasures on UNESCO Radar

o Syllabus Mapping:

GS Paper I - Indian Culture (Art, Architecture, Cultural Heritage)
GS Paper III - Environment (Wetlands, River Islands, Biodiversity)
GS Paper II - Governance (UNESCO & Cultural Diplomacy)

Essay & Ethics - Intergenerational Equity, Cultural Stewardship

1. Context: Assam Eyes UNESCO Status for Two Historic Sites

e After Charaideo Maidams earned the UNESCO World Heritage Site tag in 2024, Assam is now lobbying for recognition of Majuli
Island and Sivasagar, aiming to bring global attention to its rich cultural and natural heritage.

2. Majuli Island — The World's Largest River Island

a. Geographical and Ecological Significance

Attribute Details

Location Situated on the Brahmaputra River, around 40 km from Jorhat, Assam

Formation Created by fluvial processes—continuous shifting and erosion of Brahmaputra's river channels
Area Shrunk from 880 sq. km to ~352 sq. km due to massive erosion
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b. Biodiversity and Natural Importance

o Features wetlands, paddy fields, and floodplains that support rich flora and fauna.
e Periodic monsoon submergence enhances soil fertility and ecological diversity.
e Recognized as an Important Bird Area (IBA) under BirdLife International.

c. Cultural and Historical Relevance

e Known for its Satras (monastic institutions), founded by Vaishnavite reformer Srimanta Sankardev.
e Cultural practices include:
o Neo-Vaishnavite art forms like Bhaona (theatrical performance).
o Festivals like Raas Leela, and mask-making at Samaguri Satra.
e Inhabited by communities like the Mising, Deori, and Assamese tribes, maintaining indigenous lifestyles and sustainable agriculture.

d. Status and UNESCO Proposal

e Declared a districtin 2016.
e Proposed under the ‘Mixed Category’ (Cultural + Natural) for UNESCO World Heritage recognition.

3. Sivasagar — Legacy of the Ahom Kingdom

a. Historical Background

e Formerly known as Rangpur, the capital of the Ahom dynasty between 1699-1788.
e Key historical events:

o Battle of Dhai Ali (against Mughals and internal uprisings).

o Became part of British India post the Treaty of Yandabo (1826).

b. Architectural Significance

e Home to medieval Ahom structures that showcase indigenous engineering:

o Rang Ghar - Asia’s oldest surviving amphitheatre.

o Talatal Ghar - multi-storeyed palace with secret tunnels and military architecture.

o Sivasagar Tank (Borpukhuri) - water body that never dries, built without modern equipment.
e Techniques used: Lime plastering, brick masonry, and unique rainwater harvesting systems.

c. Cultural and Economic Importance

o Reflects the glory of the Ahom dynasty, which ruled Assam for over 600 years—one of the longest unbroken dynasties in Indian history.
e Cultural markers:

o Ahom scripts and chronicles (Buranjis)

o Traditional festivals like Me-Dam-Me-Phi (ancestor worship).
e Present-day economic hub for tea, petroleum, and tourism in Upper Assam.

4. UNESCO World Heritage Significance

Aspect Majuli Island Sivasagar
Category Mixed (Natural + Cultural) Cultural
UNESCO Criteria Ecological resilience, Vaishnavite culture Architectural heritage, historic continuity
Current Status Tentative nomination Tentative nomination
Benefits of Inscription Global recognition, eco-tourism growth, heritage protection Heritage funding, preservation protocols, tourism boost
5. Relevance to UPSC
Paper Linkage

GS1 Cultural heritage, riverine civilizations, tribal societies

GSIII  Wetland ecology, floodplain resilience, climate adaptation

GSII  Role of UNESCO, international cooperation in heritage diplomacy
Essay Topics on cultural identity, sustainable heritage preservation

6. Way Ahead: Preserving Assam’s Twin Jewels
Conservation through Community Involvement

e Involve Satras, local tribes, and conservation groups in heritage management.
Strengthen Infrastructure and Documentation

e Improve connectivity, interpretation centres, and UNESCO-compliant dossiers.

Sustainable Tourism Models
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e Promote eco-tourism in Majuli and heritage circuits in Sivasagar.
e Introduce visitor carrying capacity limits and waste management systems.

Climate Adaptation in River Islands

e Investin anti-erosion infrastructure and flood-resilient planning for Majuli’s protection.

7. Conclusion: Heritage as Identity and Opportunity
e Majuli and Sivasagar symbolize Assam’s living heritage, blending nature, spirituality, and historical legacy.
e Their inclusion in the UNESCO World Heritage list would not only honour India’s northeastern culture but also serve as a model

for sustainable heritage preservation.
e AsIndia pushes for recognition, these sites remind us that heritage is both a bridge to the past and a path for future resilience.

ENVIRONMENT & ECOLOGY

Safeguarding Urban Biodiversity

» Syllabus Mapping:

GS Paper III - Environment and Ecology

GS Paper III - Conservation and Biodiversity

GS Paper I - Geography (Ecological Buffer Zones, Wetland Systems)

Essay & Ethics - Climate Resilience, Urban Sustainability, Coexistence with Nature

1. Context: Flamingo Reserve Notified in Navi Mumbai

e Inamajor conservation milestone, the DPS Wetland in Seawoods, Navi Mumbai has been officially declared a Flamingo Conservation
Reserve by the Maharashtra State Wildlife Board.
e The move aligns with India’s commitments under the Convention on Migratory Species (CMS) and wetland protection under the Ramsar

framework.
2. About the DPS Wetland
Attribute Details
Location Seawoods, Navi Mumbai, Maharashtra
Area Approximately 30 acres
Adjacent Zone Close to Thane Creek Flamingo Sanctuary, a Ramsar Site
Ecosystem Type Tidal wetland with a mix of freshwater and saline inflows

Migratory Pathway Part of the Central Asian Flyway, a critical bird migration route

3. Ecological Importance of DPS Wetland

a. Vital Habitat for Flamingos

e Serves as a feeding and resting site for thousands of migratory flamingos.
e Provides algae and crustaceans that are rich in carotenoids, crucial for flamingo pigmentation.

b. Climate Buffer in Urban Context

e Acts as a natural sponge against urban flooding, tidal surges, and sea-water intrusion.
e Supports climate resilience, especially in rapidly urbanizing Navi Mumbai.

c. Restoration and Community Involvement

e Local efforts restored tidal flow, cleared algal choking, and revived native flora.
e Active participation by citizens, conservationists, and scientific institutions.

4. Flamingos: The Wetland Ambassadors

Characteristic Details
Species inIndia  Greater Flamingo (Phoenicopterus roseus)
Physical Traits Height: 90-150 cm; pink/rosy feathers; long legs and necks
Diet and Feeding Consume blue-green algae, diatoms, and small crustaceans through filter-feeding
Nesting Habits Build conical mud nests; both parents incubate 1-2 eggs
Social Behaviour Colonial breeders; perform synchronized courtship dances and group feeding
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5. Significance of Flamingo Conservation Reserves

a. Strengthening Migratory Bird Protection: Fulfillment of CMS obligations and National Action Plan for the Conservation of Migratory
Birds.

b. Urban Biodiversity Conservation: Demonstrates how urban wetlands can be preserved as biodiversity hotspots within city landscapes.

c. Eco-Tourism and Public Awareness: Flamingo sightings promote eco-tourism, birdwatching, and citizen science, enriching environmental
literacy.

6. Relevance to UPSC Themes

Topic Significance
GS III - Environment Wetland conservation, biodiversity, and climate resilience
GS I - Geography Human-environment interaction in coastal ecosystems
GS II - Governance State-level initiatives and community engagement in conservation
Ethics / Essay Role of collective consciousness in urban ecological balance

7. Way Ahead: Ensuring Sustainable Wetland Governance
Legal Protection and Monitoring

e Regularly map and update conservation reserves under State Wetland Authorities.
e Deploy drone-based surveillance and citizen monitoring tools.

Involve Local Communities

o Create eco-clubs, encourage volunteering, and introduce wetland curriculum modules in nearby schools.
Eco-sensitive Urban Planning

o Integrate wetlands into urban master plans with buffer zones, green corridors, and regulated land use.
Science-Based Restoration

e Collaborate with institutions for bioremediation, water quality tracking, and flamingo behaviour studies.

8. Conclusion: Urban Wetlands as Ecological Lifelines

e The declaration of the DPS Wetland as a Flamingo Conservation Reserve symbolizes a larger shift towards eco-conscious urban
planning.

o These wetlands are not just bird habitats; they are life-support systems, providing services ranging from biodiversity preservation to
climate regulation.

e For India to truly achieve its biodiversity and climate commitments, urban conservation must be brought to the core of development policy.

Cap-and-Trade in India

o Syllabus Mapping:

GS Paper III - Environment & Ecology (Pollution Control, Environmental Governance)
GS Paper III - Economy (Market Mechanisms and Public Policy)

Essay - Sustainable Development, Climate Change Mitigation Strategies

1. Context: Surat’s Emissions Trading Scheme Yields Remarkable Results
e Arecent study in The Quarterly Journal of Economics confirms that the Surat Emissions Trading Scheme (ETS)—the world’s first market for
particulate emissions—achieved:
o 20-30% reduction in industrial pollution, and

o 11% cost savings in compliance for industries.
e This validates the cap-and-trade model as a cost-effective, scalable pollution control strategy for India.

2. What is Cap-and-Trade?
Definition

e A market-based environmental policy tool where a government caps total permissible emissions from industries.
e Companies are issued emission permits; unused permits can be traded with others, creating a financial incentive to reduce pollution.
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Objective

e Balance industrial productivity with environmental protection by:
o Encouraging cost-effective emission reductions.
o Rewarding early adopters of clean technology.

3. How the Cap-and-Trade Mechanism Works

Step Explanation

Cap Setting * A regulatory ceiling is set on total allowable emissions across sectors to limit environmental impact.
Permit Allocation * Permits (allowances) are distributed by:

— Grandfathering: Based on historical emission levels.

— Auctioning: Permits sold through market-based bidding, allowing price discovery based on demand.
Trading Mechanism * Firms emitting below their permitted limit can sell surplus permits.

* Firms exceeding limits can buy permits instead of investing in costly pollution control technologies.
Penalty for Non-Compliance ¢ Firms must surrender permits corresponding to their actual emissions.

* Penalties are imposed if emissions exceed available permits, creating a deterrent against non-compliance.

4. Surat ETS: A Global First in Particulate Emissions Trading

Parameter Details
Launched by Gujarat Pollution Control Board (GPCB), with support from MoEFCC and academic partners
Focus PM 10 and PM 2.5 emissions from industrial boilers and furnaces

Industries Covered Initially 317 textile dyeing and printing units
Technology Used CEMS (Continuous Emissions Monitoring Systems) installed on all units
Result e Pollution dropped by 20-30%,

e Compliance costs fell by 11%,

o Weekly auctions avoided permit hoarding

5. Benefits of Cap-and-Trade

Environmental Effectiveness: Directly contributes to air quality improvement by setting enforceable limits.
Cost Efficiency: Allows firms to find the cheapest path to compliance.
Technology Incentives: Encourages industries to invest in cleaner, modern equipment.

Data Transparency: Mandatory CEMS promotes real-time emission tracking and regulatory oversight.

6. Key Challenges in Implementation

Challenge Explanation
High Setup Costs Installation of CEMS is cost-intensive, especially for small-scale units.
Monitoring Gaps Continuous and tamper-proof emission tracking infrastructure is essential.
Risk of Market Manipulation Firms may collude to hoard or inflate permit prices unless weekly auctions and caps are enforced.
Sectoral Inequities Different sectors have varying abatement costs, creating unfair advantages.
Policy Instability Frequent revisions in cap levels can undermine industry confidence in long-term investments.

7. Way Forward: Expanding India's ETS Model
@ Expand to Other Cities and Pollutants

e Scale to other urban-industrial hubs:
Delhi, Ahmedabad, Vadodara, and Nagpur are exploring similar models.
o Extend coverage to SO, NOx, and CO,, aligning with India’s climate goals.
€ Invest in Monitoring Infrastructure
e CEMS and Al-based emissions analytics must be made affordable and tamper-proof, possibly through public-private partnerships.
@ Set Dynamic, Sector-Sensitive Caps
e Adjust caps based on seasonal pollution spikes, production cycles, and sector profiles.

@ Strengthen Legal Backing and Market Regulation

e Introduce a national ETS framework under the Air (Prevention and Control of Pollution) Act with centralized compliance protocols.
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@ Enhance Stakeholder Engagement

o Ensure consultation with industry, local governments, and citizen groups to increase trust, awareness, and participation.

8. Relevance to UPSC

GS Paper Relevance
GS III - Environment Innovative pollution control strategies, emission monitoring, role of technology
GS III - Economy Market-based public policy, environmental economics
Essay & Ethics Balancing development with sustainability, collective responsibility in climate action

9. Conclusion: Market Incentives for Clean Growth

e The Surat ETS demonstrates that market-based solutions can lead to measurable environmental gains and economic efficiency.

e With India’s growing urban-industrial footprint, replicating the cap-and-trade model across regions and pollutants can be a cornerstone of
future-ready environmental governance.

e AsIndia marches towards its Net Zero 2070 target, such frameworks will be critical in aligning industrial growth with ecological
responsibility.

Hydrogen & Nuclear: India’s Twin Engines for Clean Energy Security

» Syllabus Mapping:

GS Paper III - Energy (Infrastructure, Renewable Energy, Green Hydrogen, Nuclear Power)
GS Paper III - Environment (Climate Change, Net Zero Goals)

Essay - Sustainable Development, Climate Responsibility, Industrial Decarbonisation

1. Context: Rising Energy Demand and the Call for Hydrogen-Nuclear Integration

o With rapid urbanisation, industrialisation, and digitalisation, India’s energy demand is soaring, pushing policymakers to explore a mix
of renewables, nuclear, and hydrogen.
e Arecent 2025 report urges policy convergence to synergise hydrogen production with nuclear expansion and long-term grid stability.

2. India’s Energy Goals
Goal Target
Net Zero Emissions By 2070

Non-Fossil Fuel Capacity 500 GW by 2030
Nuclear Power Capacity 100 GW by 2047
Green Hydrogen Mission Scaling hydrogen use across industries
End-Use Electrification EVs, e-cooking, e-furnaces, e-irrigation

3. Drivers of Rising Energy Demand in India

Factor Explanation
Economic Growth Per capita electricity demand set to triple by 2040
Urbanisation Urban energy usage is 2x higher than rural levels
Industrial Transition Hydrogen needed for decarbonising steel, cement, fertilisers
Digital Economy Data centres, Al systems, and IoT increasing base-load power

Climate Adaptation = More electricity for cooling, irrigation, disaster management

4. Existing Measures to Meet Demand

A. Renewable Expansion: Solar, wind, and hydro capacity has grown, contributing to India's 175+ GW non-fossil base.
B. Nuclear Power: Offers 24x7 clean base-load power, unlike intermittent renewables.

C. Battery Storage: Deployed to store solar/wind output for night-time or cloudy periods.

D. Green Hydrogen via Electrolysers: Converts excess renewable electricity into hydrogen fuel for industries.

E. Flexing Coal for Balancing: Coal-fired plants used during low solar or wind hours for grid stability.

5. Challenges in Current Energy Pathway

Challenge Details
Intermittent Renewables Solar is day-only; wind is seasonal and site-dependent
Nuclear Inflexibility Not cost-effective for variable output (ramp-up/down)
Battery Storage Costs High capital needs; rare-earth dependency for lithium & cobalt

Fragmented Hydrogen Approach Treated separate from grid/storage planning
Narrow Green Hydrogen Definition Excludes nuclear-based hydrogen despite being low-carbon
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6. The Way Ahead: Hydrogen as the Balancing Backbone

9 1. Expand the Definition of Green Hydrogen
e Use carbon threshold (e.g., <2 kg CO,/kg H,) instead of fuel source to include nuclear-based hydrogen.
9 2. Integrate Hydrogen with Storage Systems

e Combine electrolyzers and battery banks for:
o Load balancing
o Avoiding renewable curtailment
o Cost synergy through shared infrastructure

@ 3, Accelerate Nuclear Energy Expansion

e Fast-track PHWRs and BSRs via indigenous tech:
o NPCIL’s 26-unit roadmap for 100 GW target by 2047
o Prioritise small modular reactors (SMRs) for decentralised supply

@ 4. Incentivise Hydrogen Use in Hard-to-Abate Sectors

e Promote green/low-carbon hydrogen for:
o Steel (DRI process)
o Fertiliser (Ammonia synthesis)
o Heavy transport (Hydrogen fuel-cell trucks)

@ 5. Modernise Grid with Al & Flexibility Tools

e Deploy:
o Smart meters
o Time-of-day tariffs
o Al-based demand prediction systems
o loT-enabled grid balancing

7. India’s Strategic Advantage

Strength Benefit
High Solar Irradiance Potential for cheap hydrogen production
Existing Nuclear Base Can be leveraged for low-carbon, 24x7 hydrogen production
Digital Backbone (Aadhaar, UPI) Enable smart energy systems and real-time consumption monitoring
Geopolitical Position Can become a green hydrogen export hub to EU, Japan, South Korea
8. Relevance for UPSC
Paper Themes

GSIII Renewable Energy, Infrastructure, Hydrogen Economy, Climate Goals
GSII | Government Policy (National Hydrogen Mission, NPCIL, Green Energy Corridors)
Essay Climate Leadership, Energy Justice, Innovation for Sustainability

9. Conclusion: Hydrogen-Nuclear Synergy for India’s Clean Energy Future

India stands at the cusp of an energy revolution. By integrating low-carbon nuclear power with green hydrogen and aligning it with renewables
and smart grid technologies, India can lead the world in sustainable and inclusive energy transition.

A hydrogen-inclusive future is not just a fuel shift—it’s a strategic realignment of India’s development trajectory toward resilience, equity, and
energy independence.

Governmentality and Stubble Burning

o Syllabus Mapping:

GS Paper III - Environment (Pollution, Agricultural Practices, Sustainable Development)
GS Paper II - Governance (Government Policies, Welfare and Market Reforms)

Essay - Environment vs. Development, Public Policy Ethics

1. Context: Governmentality and the Stubble Burning Crisis

e A 2025 study by IIM Amritsar highlights how state-driven policies like MSP and weak market reforms unintentionally perpetuate
stubble burning in Punjab.
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e The analysis uses Michel Foucault’s theory of governmentality to explain how governance structures shape farmer behavior without direct
coercion.

2. What is Governmentality?

Concept Meaning
Origin Coined by Michel Foucault (1978)
Definition The ways in which state power influences individuals’ conduct indirectly—through incentives, norms, or market structures rather

than force
Goal Self-regulation of citizens without visible coercion
3. Types of Governmentality in Agriculture and Stubble Burning
Type Manifestation
Neoliberal Governmentality Market-driven incentives like MSP promoting rice-wheat monoculture
Disciplinary Governmentality Penalties and fines for stubble burning, but lack of sustainable alternatives
Pastoral Governmentality State appears protective but prioritizes urban-industrial air quality over farmers' realities
Security-Oriented Governmentality Food security focus (through MSP) overlooks environmental degradation
Market-Driven Governmentality Middlemen exploitation trapping farmers into debt and monoculture cycles

4. How Governmentality Worsens Stubble Burning and Pollution
@ MSP-Driven Monocropping

e 85% of Punjab’s paddy area grows MSP-supported varieties.
o Discourages crop diversification like millets or oilseeds.

@ Lack of Affordable Alternatives

o High cost of happy seeders, bio-decomposers, and baler machines.
e Only 15% of farmers access mechanized residue management.

@ Urban Bias in Pollution Policy

o Industrial emissions (30% of Delhi’'s PM2.5) overlooked compared to vilification of farm fires.
Data:

o Industries emit 280 tonnes/day PM2.5
Stubble burning emits 120 tonnes/day

® Middlemen Control and Farmer Debt

e 60% of Punjab’s farmers indebted (NABARD 2022).
e Arhatias (middlemen) monopolize credit and crop marketing.

® Weak Incentives and Enforcement

e Token measures like ¥100/quintal bonus for non-burning fail systemic needs.
e Only 20% of farmers accessed residue management subsidies in 2023.

5. Remedies: Structural Reforms for Sustainable Agriculture

Solution Example
Create Stubble-Based Markets * Promote bioenergy plants, fodder units, and packaging industries.
* Example: Haryana’s biomass plants utilize 1.2 million tonnes of stubble per year.
Reform MSP and Promote Diversification  « Include millets, pulses, and oilseeds under MSP support.
* Example: Andhra Pradesh’s Zero Budget Natural Farming (ZBNF) model reduced water usage by

30%.
Strengthen Value Chains and Direct * Expand e-NAM platform, remove middlemen dependency, strengthen farmer-buyer linkages.
Linkages « Example: In Punjab, only 18% of mandis are integrated with eNAM (scope for expansion).
Subsidize Sustainable Tech at Scale » Expand 50% subsidy for happy seeders and machinery banks.
* Example: In 2023, only 25,000 farmers benefited out of 1.5 million farmers, highlighting the need for
scaling up.
Behavioral Change Campaigns * Involve NGOs, religious leaders to promote Zero Budget Natural Farming (ZBNF) and sustainable
practices.

* Example: Sri Sri Ravi Shankar’s workshops in Haryana helped farmers cut costs by 40%.
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6. Critical Perspective: Systemic Issues Beyond Farmer Blame

Reality Misplaced Perception
Policy-Driven Monoculture Farmers accused of being careless
Market Capture by Middlemen Farmers accused of economic irresponsibility
High Equipment Costs Farmers seen as unwilling to adopt solutions

Urban Emissions Overlooked  Rural pollution singularly demonized

True ecological justice demands acknowledging policy failures, market exploitation, and urban bias, not simply penalizing farmers.

7. Relevance for UPSC

Paper Theme

GSIII Environment (Pollution Control), Sustainable Agriculture, E-Governance in Agriculture
GSII | Welfare Policies, Agricultural Reforms, State-Citizen Relations

Essay Environment vs. Development Dilemmas, Ethics of Rural Governance

8. Conclusion: Moving Towards an Ecological Welfare State

Stubble burning is not just a rural environmental crisis; it is the outcome of deeply entangled policy, market, and governance failures.
A balanced, systemic, and empathetic approach—one that values farmers’ agency while supporting sustainable transitions—is essential to
solving the stubble burning crisis and achieving true environmental justice.

"A sustainable environment cannot be built by punishing the marginalized. It must be built by empowering them."

BIOTECHNOLOGY & HEALTH

Indian Genetic Mapping

b g Syllabus Mapping:

GS Paper III - Science and Technology (Biotechnology, Genetics and Health)
GS Paper II - Governance (Healthcare, Inclusive Policies)

Essay - Science, Technology, and Society

1. Context: Genomelndia Project’s Landmark Publication
e InApril 2025, the Genomelndia Project published its preliminary findings in Nature Genetics, marking a major milestone by mapping

genomes of 9,772 Indians across 83 endogamous groups.
o It highlights India's genetic uniqueness, disease burden insights, and potential for precision healthcare.

2. What is Genetic Mapping?

Aspect Details
Definition Genetic mapping involves analyzing DNA sequences to locate genes, mutations, and variations across a population.
Purpose Understands genetic diversity, disease susceptibility, and enables targeted precision medicine.

How it Works Sample collection = DNA extraction = Whole genome sequencing = Bioinformatics analysis.

3. How Was Genetic Mapping Conducted in India?

Step Details
Sample Coverage 83 population groups from over 100 locations.
Participants 4,696 males and 5,076 females.

Diversity Captured Linguistic families — Indo-European, Dravidian, Tibeto-Burman, Austro-Asiatic.
Institutes Involved 1ISc Bengaluru, CCMB Hyderabad, IGIB Delhi, NIBMG Kalyani, GBRC Gujarat, etc.

Unique Method Included parent-child pairs to detect de novo (new) mutations.
4. Preliminary Findings of Genomelndia
Finding Details
Mutation Volume Identified over 180 million mutations (130 million autosomal + 50 million sex-linked).

Non-Coding DNA Dominance 98% of the genome is non-coding, essential for gene regulation and evolutionary functions.
Distinct Mutation Patterns Each endogamous group displayed unique mutation signatures due to centuries of limited gene flow.
Global Underrepresentation Earlier global projects (like 1000 Genomes) largely excluded Indian genetic diversity.
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5. Significance of Mutations in Endogamous Groups

Area Importance
Disease Hotspots Endogamy leads to population-specific genetic disorders (e.g., sickle cell in tribals).
Preserved Genetic Diversity = Provides insights into ancient migrations, ancestry, and evolution.
Precision Screening Enables community-specific health screenings and early interventions.

Global Genomic Contribution Enriches the global DNA database, filling critical gaps about South Asia.

6. Medical and Healthcare Implications

Field Potential Impact
Precision Healthcare Personalized treatments based on individual and community genetics.
E.g.: Tailored cancer or heart disease risk assessment.
Predictive Diagnostics Early detection of inherited diseases using population-specific panels.
E.g.: Low-cost sickle cell anemia kits for tribal regions.
Pharmacogenomics Drug response optimization based on genetic profiles, reducing side effects.
Public Health Policy Data-driven strategies for managing genetic disorders and rare diseases.
7. Challenges in Genetic Mapping
Challenge Explanation
Privacy and Data Security Safeguarding genetic data against misuse and discrimination.
Ethical Consent Ensuring informed consent among diverse, often vulnerable populations.
Representation Balance Avoiding overemphasis on certain groups while ensuring comprehensive diversity.

Translating Data to Healthcare Bridging the gap between genetic insights and affordable clinical interventions.

8. Way Forward

Expand and Deepen Sampling: Cover more tribal, nomadic, and isolated populations to enrich genetic understanding,.

Build National Genomic Infrastructure: Set up Indian genomic databases, biobanks, and Al-driven genomic analytics platforms.
Promote Genomic Literacy: Launch public awareness campaigns explaining the role of genetics in health and disease.

Focus on Ethical Frameworks: Implement robust data protection laws and bioethics regulations to safeguard participants' rights.

Leverage for Affordable Healthcare: Integrate genomics into Ayushman Bharat, PMJAY, and public hospitals for wider healthcare access.

9. Conclusion: From ""One Size Fits All" to ""One Gene at a Time'' Healthcare

India’s genetic mapping journey is not just a scientific milestone but a social revolution.

It lays the foundation for precision healthcare, ancestry conservation, and data-driven policymaking in a country marked by unparalleled
genetic diversity.

If harnessed responsibly, it can transform India's healthcare model into one that is inclusive, personalized, and globally path-breaking.

“Genomics is the passport to precision healthcare, and India holds one of the richest pages in the book of life.”

PEN-Plus

o Syllabus Mapping:

GS Paper II - Health (Government Initiatives, International Models, Public Health Systems)
GS Paper III - Inclusive Growth & Human Development

Essay - Healthcare Equity, Global Health, Poverty and Disease Burden

1. Context: WHO Highlights PEN-Plus Success in Africa

e The WHO African Region’s recent report (2025) revealed that 20 African countries, including Rwanda, Malawi, Liberia, have adopted
the PEN-Plus approach.

e This secondary-level NCD care model is transforming access to treatment for severe non-communicable diseases (NCDs), especially
in rural and impoverished populations.

2. What is the PEN-Plus Approach?

Full Form Package of Essential Non-communicable Disease Interventions - Plus
Origin Endorsed by WHO Africa in 2022; inspired by Rwanda’s healthcare innovations
Scope Focuses on severe chronic NCDs in secondary-level health facilities

Target Population Children and young adults in rural, underserved, and low-income communities
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3. Objectives of the PEN-Plus Model

o Decentralize care for chronic and severe NCDs like:

o Type-1 diabetes

o Sickle-cell disease

o Rheumatic heart disease

o Severe asthma

o Severe hypertension
e Reduce NCD-related disability and mortality, particularly in remote areas with no access to tertiary care.
e Bridge the rural-urban health divide by upgrading secondary-level health systems.

4. How PEN-Plus Works
Key Components
Function Implementation
Human Resource Training Trains nurses and clinical officers to deliver NCD care and psychosocial support
Service Delivery Sites Establishes NCD care at district/secondary hospitals, closer to rural populations
Essential Services Includes diagnosis, long-term management, drug therapy, and emergency protocols
Continuum of Care Focuses on lifelong treatment adherence and community follow-up

Health System Strengthening

o Task shifting enables mid-level healthcare providers to manage chronic diseases.
o Relieves pressure on overburdened tertiary institutions.
o Uses digital health tools and guideline-based protocols for standardised treatment.

5. Why is PEN-Plus Important?

Dimension Relevance
Global Health Equity Fills gaps in NCD care for lower-income populations
Cost-Effectiveness Reduces long-term cost by early intervention and local access
Human Capital Protection Prevents disability and premature deaths in working-age populations
SDG Alignment Contributes to SDG 3 - Ensure healthy lives and promote well-being for all

6. Countries Implementing PEN-Plus

Pioneer Countries Status

Rwanda Early implementer; model for Africa
Liberia, Malawi Scaled nationally

Others (2025) 20 countries now operationalising the model

7. Relevance for India and Global South

@ Potential Lessons for India

o Similar decentralised NCD care can be integrated within Ayushman Bharat Health & Wellness Centres.
e Secondary hospitals in rural India can be trained for chronic disease management.
o Aligns with India’s National Programme for Prevention and Control of NCDs (NP-NCD).

@ Global South Collaboration

e Can inspire South-South healthcare innovation sharing through WHO, BRICS, and GAVI platforms.

8. Challenges and the Way Forward

Challenges Solutions
Shortage of trained staff Expand task-shifting and create local training academies
Drug and supply shortages Develop district-level essential drug plans
Weak surveillance for NCDs Integrate digital NCD registries and mobile health tools
Financing limitations Leverage GFF (Global Financing Facility), CSR, and PPP models

9. Conclusion: Redefining NCD Care for the Marginalised

e The PEN-Plus approach reflects a paradigm shift in global health, showing that resource-constrained nations can innovate impactful
care delivery.

e It challenges the narrative that NCDs are diseases of affluence, bringing attention to chronic health inequities in the Global South.

e India and other developing nations can adopt and adapt PEN-Plus to move closer to Universal Health Coverage (UHC) and healthcare
justice.
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Karad’s Sanitary Waste Model

o Syllabus Mapping:

GS Paper II - Governance (Health, Municipal Administration, PPP Models)
GS Paper III - Environment (Waste Management, Pollution Control)

Essay - Public Health Infrastructure, Sustainable Urban Development

1. Context: Karad Sets a National Benchmark in Sanitary Waste Management
o Karad, a city in Satara district of Maharashtra, has emerged as a national leader in safe and sustainable sanitary waste disposal,

achieving 100% segregation, collection, and disposal of sanitary and biomedical waste.
o This achievement is especially significant for small and medium cities, often overlooked in India’s urban sanitation discourse.

2. What is the Karad Sanitary Waste Management Model?

Aspect Details
Core Objective Ensure safe, scientific, and inclusive disposal of sanitary and biomedical waste
Key Feature Zero-waste leakage model - from segregation at source to high-temperature incineration

Institutional Setup A unique Public-Private Partnership (PPP) involving municipal council and hospitals

3. How the Model Works: Step-by-Step Framework

a. Source Segregation and Collection
e Red bins deployed at:
o Public toilets
o Households with women and adolescent girls
o Garbage collection vehicles equipped with dedicated sanitary bins to avoid cross-contamination
b. Processing at Biomedical Waste Facility
e Waste transported to a Common Biomedical Waste Treatment Facility (CBWTF) managed by Karad Hospital Association
e Incineration carried out at up to 1200°C, ensuring:

o Complete pathogen destruction
o Minimal environmental emissions

c. Monitoring and Compliance

e Real-time tracking and environmental audit by the State Pollution Control Board
e Ensures compliance with Biomedical Waste Management Rules, 2016

d. Community Engagement and Awareness
e Women-led campaigns on hygiene and disposal practices
o Installation of sanitary pad vending machines and incinerators in schools
e Regular IEC (Information, Education, Communication) drives

e. Public-Private Partnership (PPP) Model

e Municipal Council manages door-to-door collection
o Karad Hospital Association processes waste free of cost for citizens, reducing fiscal burden

4. Significance of the Karad Model

Impact Area Benefits
Women'’s Health Promotes menstrual hygiene and dignity, especially in urban slums and schools
Public Health Reduces chances of waterborne and skin infections from improper disposal
Environmental Safety Prevents leaching of toxic waste into water bodies and soil

Replicable Urban Solution Model can be adapted by other Tier II and III cities with minimal resource requirements
5. Relevance to Urban India and Policy Frameworks

@ Alignment with National Missions
e Swachh Bharat Mission - Urban 2.0

e National Urban Health Mission (NUHM)
e Solid Waste Management Rules, 2016
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@ Supports Key SDGs
e SDG 3 - Good Health and Well-being

e SDG 6 - Clean Water and Sanitation
e SDG 11 - Sustainable Cities and Communities

6. Challenges in Sanitary Waste Management (General Context)

Challenge Implication
Social Stigma Many households hesitate to disclose or segregate sanitary waste
Lack of Infrastructure Most small towns lack access to CBWTFs or high-efficiency incinerators
Awareness Deficit Poor understanding of menstrual hygiene waste and environmental risks
Policy Gaps Ambiguity in inclusion of sanitary pads in biomedical waste category

7. Way Ahead: Scaling the Karad Model Across India

Adopt Similar PPP Models: Collaborate with private healthcare institutions, NGOs, and SHGs for collection and disposal.
Incentivise Safe Disposal: Provide financial support or tax waivers to hospitals offering free waste incineration.

Expand School-Level Interventions: Mandate sanitary pad disposal facilities in all government and private schools.

Promote Innovation: Encourage eco-friendly menstrual products, biodegradable sanitary pads, and low-cost incinerators.

Create National Dashboard: Monitor city-level sanitation metrics including sanitary and biomedical waste disposal rates.

8. Conclusion: Karad as a Beacon of Decentralised Sanitation Success

o The Karad Model offers a cost-effective, health-centric, and environmentally responsible solution to one of urban India’s neglected
waste management challenges.

o By combining gender-sensitive planning, technological interventions, and citizen participation, Karad sets a national benchmark.

o Replicating this model across urban clusters can accelerate India’s journey toward hygienic, inclusive, and sustainable waste
management.

Type 5 Diabetes

o Syllabus Mapping:

GS Paper II - Health (Issues relating to Health, Malnutrition, Non-Communicable Diseases)
GS Paper III - Science and Technology (Advances in Medical Sciences)

Essay - Health, Nutrition, and Social Justice

1. Context: Global Recognition of Type 5 Diabetes

e Atthe World Diabetes Congress 2024 held in Bangkok, the International Diabetes Federation (IDF) officially recognised Type 5
Diabetes as a distinct clinical form of diabetes.
e The disease highlights the intersection of malnutrition, poverty, and chronic illness, especially in low- and middle-income countries.

2. What is Type 5 Diabetes?

Aspect Details
Nature Diabetes caused primarily by severe malnutrition rather than autoimmunity or obesity.
Prevalence Affects approximately 20-25 million people globally, concentrated in Asia and Africa.

Affected Population Young, thin individuals with low Body Mass Index (BMI <18.5), often from economically disadvantaged backgrounds.
3. Causes of Type S Diabetes

Primary Causes Details
Protein-Energy Malnutrition Inadequate intake of proteins and calories during critical growth years.
Micronutrient Deficiencies  Chronic lack of vitamins (especially Vitamin D, B12) and minerals (zinc, magnesium).

Early-Life Undernutrition Fetal and early childhood undernutrition leads to poor metabolic adaptation, increasing vulnerability.
Socioeconomic Factors Poverty, food insecurity, and poor healthcare access exacerbate risks.
4. Symptoms of Type 5 Diabetes
Common Symptoms Specific Features
Weight-related Issues Sudden weight loss or consistently low weight despite normal intake.

Frequent Urination (Polyuria) Common in all types of diabetes.
Excessive Thirst (Polydipsia) Common symptom, yet insulin response differs from Type 1.
Risk of Hypoglycemia Standard insulin doses can cause dangerous blood sugar crashes.
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5. How Type S Diabetes Differs from Other Types

Type Key Characteristic Main Cause Common Profile
Type 1 Insulin deficiency (autoimmune) Autoimmune destruction of pancreatic beta ~ Children, young adults
Diabetes cells
Type 2 Insulin resistance Lifestyle factors, obesity Middle-aged, obese individuals
Diabetes
Type 5 Insulin deficiency (malnutrition- Severe protein-energy malnutrition Lean, young individuals with low BMI
Diabetes linked) (<18.5)

Important: Type 5 is not autoimmune like Type 1 and not lifestyle-driven like Type 2.

6. Challenges in Treating Type S Diabetes

Challenge Details
No Universal Treatment Protocol Medical community yet to standardise a global care model.
Insulin Sensitivity Issues Standard insulin therapy may cause hypoglycemia, requiring careful dosing.
Nutritional Rehabilitation Requires comprehensive dietary interventions along with medical management.
Healthcare Access Affected populations often lack access to regular healthcare or nutrition support systems.

7. Emerging Treatment Strategies

Strategy Details
Low-Dose Insulin + Oral Drugs Small, controlled insulin doses combined with oral hypoglycemics.
Nutritional Rehabilitation High-protein, moderate-fat, and low-carbohydrate diets.

Micronutrient Supplementation Correction of Vitamin D, B12, Zinc, and Magnesium deficiencies.
Community-Based Interventions Screening and treating malnourished children to prevent early metabolic programming defects.

8. Global and Indian Relevance

Global Perspective Indian Context
WHO reports undernutrition as a contributing factor to emerging India’s NFHS-5 reveals 35% of children under 5 are stunted,
non-communicable diseases in low-income nations. highlighting future risk pools for Type 5 diabetes.
SDG Goal 2 - Zero Hunger links directly to diabetes prevention via Government schemes like POSHAN Abhiyaan and PM Garib Kalyan
improved nutrition. Anna Yojana must align with diabetes prevention goals.

9. Way Forward

Integrate Malnutrition and Diabetes Screening: Incorporate early diabetes risk assessment into child nutrition programs (e.g., ICDS,
POSHAN 2.0).

Tailored Public Health Guidelines: Issue Type 5-specific treatment protocols for health workers at PHCs and CHCs.
Invest in Community Nutrition: Expand high-protein supplementation programs for children and adolescents in vulnerable regions.
Research and Surveillance: Build India-specific epidemiological databases tracking malnutrition-related metabolic disorders.

Global Collaboration: Engage with WHO, IDF, and regional bodies to create joint frameworks for prevention and management.

10. Conclusion: Beyond Food Security to Nutritional Security
Type 5 Diabetes underscores that hunger and malnutrition are not just about survival, but also about long-term metabolic health.
Combating it demands an integrated approach—securing nutrition, ensuring healthcare access, and educating communities—to prevent an

invisible epidemic among the world's poorest populations.

“Health is not merely the absence of disease, but the presence of nutrition, dignity, and opportunity.”
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SCIENCE & TECHNOLOGY

Tracing Mars' Forgotten Waters

b4 Syllabus Mapping:
GS Paper III - Science and Technology

e Developments in Space Technology

e Achievements of Indian and Global Scientific Missions
GS Paper I - Geography

e Geomorphology of Other Planets (for Geography optional or GS enrichment)
Essay Paper - Scientific Discoveries and Human Curiosity

1. Context: A Landmark in Martian Exploration

e In amajor breakthrough, NASA's Curiosity Rover has uncovered siderite mineral deposits on Mars.
o This discovery is considered strong geological evidence of the planet’s ancient warm and wet conditions, providing new insights into
the habitability of early Mars.

2. What is the Curiosity Rover?

a. Mission Background
o Part of NASA’s Mars Science Laboratory Mission, the Curiosity Rover is a car-sized robotic explorer designed to investigate Mars’ geology
and past climate.
e Launched: November 26, 2011
e Landed: August 6,2012
o Landing Site: Gale Crater, a 154-kilometer-wide ancient impact basin believed to have hosted long-standing water bodies.

b. Core Objectives

e Determine whether Mars ever supported microbial life.
o Examine the composition of rocks and soil, climatic changes, and potential habitability zones.

3. The Gale Crater Expedition (2022-2023)

e Between 2022 and 2023, Curiosity drilled rock samples from three locations within Gale Crater.
o Thisregion features layered sedimentary deposits, a typical sign of long-term water presence, making it an ideal site for studying Mars’
early climate.

4. Major Discovery: Presence of Siderite (FeCOQOs)
a. What s Siderite?
e A mineral made of iron carbonate, usually formed in warm, water-rich environments with high CO, concentrations.
b. Implications for Mars
e Indicates that billions of years ago, Mars had:
o A thick CO,-rich atmosphere.

o Stable liquid water, possibly in the form of lakes or shallow seas.
e Suggests that Mars' early climate was sustained by a greenhouse effect, later disrupted by atmospheric loss.

5. Scientific Significance

Aspect Explanation

Carbon Cycle Clues Siderite provides a missing link in Mars’ carbon cycle, showing where ancient CO, might have been stored.

Contrast with Earth Earth regulates CO, through plate tectonics and weathering, but Mars lacked such mechanisms, leading to climate
imbalance.

Explains Atmospheric Carbonates like siderite confirm that atmospheric CO, got mineralized, aiding understanding of Mars’ transition to

Loss a barren state.

Potential for Past Life Suggests a once-habitable environment, strengthening the search for microbial fossils.
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6. Broader Relevance to UPSC Preparation
@ Science and Technology (GS III)

e Demonstrates the role of planetary missions in expanding our understanding of extraterrestrial geology and climate evolution.
@ Environment and Climate Studies

e Offers a planetary comparison to Earth’s carbon cycle, useful in understanding climate regulation mechanismsand environmental tipping
points.

@ Ethics and Essay Papers

o Sparks philosophical reflections on human curiosity, scientific exploration, and our place in the universe.

7. Conclusion: A Step Closer to the Martian Past

e The detection of siderite reinforces theories of a warmer, water-abundant Mars, marking a critical step toward understanding the planet’s
lost habitability.

e Italso prompts new inquiries: What triggered the atmospheric collapse? Could microbial life have existed and gone extinct?

e As exploration continues, such discoveries not only reshape our view of Mars but also help us reflect on Earth’s fragility and future.

Powering the Grid with Wheels

o Syllabus Mapping:

GS Paper III - Science & Technology

GS Paper III - Energy and Environment

GS Paper II - Government Initiatives and Policies for Renewable Energy
Essay Paper - Innovations in Sustainability and Energy Transition

1. Context: Kerala Launches India’s First V2G Pilot

e The Kerala State Electricity Board (KSEB), in collaboration with IIT Bombay, has initiated a pilot project to test Vehicle-to-Grid (V2G)
technology.

o This initiative aims to transform electric vehicles (EVs) from mere consumers of electricity to active contributorsto the power grid,
enhancing renewable energy management.

2. What is Vehicle-to-Grid (V2G) Technology?

a. Definition: V2G is an intelligent energy system where electric vehicles (EVs) not only consume power from the grid but can also return stored
energy back to it, creating a bi-directional electricity flow.

b. Origin: The concept was first introduced in the late 1990s by Dr. Willett Kempton and a team at the University of Delaware, USA.

3. How Does V2G Work?
Component Functionality
G2V (Grid to EVs charge from the grid during low demand hours or when there is excess renewable energy.
Vehicle)
V2G (Vehicle to Parked EVs, when connected to bi-directional chargers, can discharge stored power back to the grid during peak demand
Grid) hours.
Smart Charging Uses Time-of-Use (ToU) pricing and algorithms to optimize charging and discharging cycles based on grid needs and

renewable availability.

4. Significance of V2G Technology

a. Enhancing Grid Stability: EVs act as distributed energy storage units, helping balance the grid by absorbing excess electricity and
discharging during shortages.

b. Maximizing Renewable Energy Utilization: Addresses intermittency issues of solar and wind by storing surplus energy during peak
generation and supplying it during non-productive hours.

c. Energy Resilience in Emergencies: EVs can function as mobile backup power sources during natural disasters or grid outages, particularly
in remote or disaster-prone areas.

d. Economic Opportunities for EV Owners: Users can earn revenue by selling stored electricity back to the grid, as seen in successful V2G pilots
in the U.S,, UK, and Netherlands.
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e. Climate Commitments and Net-Zero Goals: By reducing the need for fossil fuel-based peaker plants, V2G contributes to India’s net-zero
emissions goal for 2070.

5. Global and Indian Perspectives

Country/Region V2G Development

Japan Integrated V2G in post-tsunami energy resilience strategy.
USA California V2G pilots linked to school bus fleets and community grids.
Europe V2G-enabled homes and offices support grid operations.

India (Kerala) First government-backed pilot project, aimed at large-scale grid integration of EVs.
6. Challenges to Implementation in India

Challenge Details

Infrastructure Gaps Limited availability of bi-directional chargers and smart grids.

Battery Degradation Concerns Frequent discharging may reduce EV battery life without advanced battery management systems.
Regulatory Uncertainty Lack of a comprehensive V2G policy framework and pricing mechanisms.

Consumer Awareness Low awareness about economic and environmental benefits of V2G among EV users.

7. Way Forward: Policy, Innovation, and Scale

a. Policy Interventions

e Formulate a national-level V2G strategy under the Ministry of Power and Ministry of New and Renewable Energy (MNRE).
e Include V2G in FAME and Gati Shakti schemes to encourage adoption.

b. Incentivizing Bi-Directional Infrastructure

e Provide subsidies for V2G-compatible chargers and promote public-private R&D partnerships.
c. Battery Technology Improvements

o Investin solid-state batteries, battery leasing models, and battery management software to extend life cycles.
d. Digital Integration

e Leverage Artificial Intelligence (AI) and IoT-based demand forecasting tools to optimize EV-grid interactions.

8. Conclusion: A Vehicle of Change for India's Green Future

o Vehicle-to-Grid technology represents a paradigm shift from passive electricity consumption to active grid participation.

o [Italigns with India's goals for clean energy transition, energy equity, and resilient urban infrastructure.

o With focused investment, technological readiness, and regulatory support, India can pioneer V2G innovation in the Global South, shaping a
greener and smarter energy future.

Ironwood TPU: Google’s Leap in AI-Specific Computing

o Syllabus Mapping:

GS Paper III - Science and Technology (Developments in Al IT, and Computing)

GS Paper III - Economy (Technology in Governance, Innovation and Infrastructure)
Essay - Digital Transformation, Future of Work, Al Ethics and Development

1. Context: Google Launches Ironwood TPU for Next-Gen Al

e In 2025, Google Cloud’s Al Infrastructure team unveiled Ironwood, its 7th-generation Tensor Processing Unit (TPU).
e The chip is engineered for large-scale Al workloads, such as training deep learning models and real-time inference in platforms
like Search, YouTube, and DeepMind.

2. What is Ironwood TPU?

Parameter Details

Type Application-Specific Integrated Circuit (ASIC)
Purpose Accelerate tensor computations in AI/ML tasks
Developed by Google Cloud

Launch Year 2025

Key Application Areas Large language models (LLMs), recommendation engines, vision transformers, etc.
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@ Specialisation:
e Built exclusively for matrix-heavy operations in machine learning, especially deep learning models involving multi-dimensional arrays

(tensors).
e Optimised for both training and inference at massive scale.

3. Features and Benefits of Ironwood TPU
Al-Specific Architecture

e Uses tensor cores, enabling billions of parallel operations per second.
o Highly efficient in training LLMs, like Google’s Gemini and DeepMind’s AlphaCode.

Cloud-Ready and Scalable

e Fully integrated with Google Cloud Platform (GCP).
e Supports multi-TPU supercomputing clusters, delivering exaflop-level performance for enterprises and research.

Reduced Training Time

e Brings weeks-long model training down to hours, reducing cost and accelerating deployment.

Sustainability

o Energy-efficient design with lower heat output, aiding green data centre operations.

4. TPU vs GPU vs CPU: Comparative Analysis

Feature CPU GPU TPU (Ironwood)

Purpose General computing, OS, apps Graphics rendering, ML tasks Tensor operations for AI/ML only

Architecture Few versatile cores (2-16)  Thousands of cores for parallelism Fewer, specialised cores for matrix ops

Performance Great for sequential logic Excellent for parallel tasks Best for deep learning model training/inference

Flexibility Highly versatile Moderately flexible Narrow-purpose, Al-only

Typical Use Word processing, browsing = Gaming, video rendering, ML research Google Search Al, YouTube Al, Gemini models

Energy Efficiency Moderate Power-intensive Highly optimised for energy-to-compute ratio
5. Applications of Ironwood TPU in the Google Ecosystem

Service Al Integration

Google Search  Real-time NLP model inference for better query understanding

YouTube Personalised content recommendations via deep learning

DeepMind Training advanced models in protein folding, code generation, robotics

Google Cloud Al Offered to external developers and enterprises via TPU v5e clusters

6. Significance for India and the Global South

o India’s growing Al ecosystem in sectors like health, agriculture, and governance can benefit from cloud-based TPU services without
investing in expensive hardware.
e Usein:
o Crop prediction models
o Language translation (Bhashini project)
o Digital health diagnosis tools (Ayushman Bharat Digital Mission)

7. Ethical and Policy Considerations

Concern Explanation

Al Monopolies TPU dependency may centralise Al capabilities within a few tech giants

Data Sovereignty Al training on TPUs in foreign cloud servers may raise privacy and sovereignty issues
Energy Use in Al  Even efficient TPUs require massive electricity for scale deployment

Access Gaps Limited access for low-resource nations and institutions

8. Conclusion: Ironwood TPU and the Future of Al Acceleration
Google’s Ironwood TPU is a leap forward in Al-specific computing, offering unmatched performance in training and deploying large-scale models.
As Al becomes a foundational tool across sectors, the development of such application-specific hardware will define the next frontier in digital

economies.

India must align its Al policy, data localisation, and compute infrastructure strategy to tap into such innovations responsibly and inclusively.
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QpiAl-Indus: India’s Quantum Leap in Computing Innovation

o Syllabus Mapping:

GS Paper III - Science & Technology (Emerging Technologies, Quantum Computing, Innovation Missions)
GS Paper II - Government Policies (National Missions, DST-led Initiatives)

Essay - Scientific Temper, Strategic Technologies, Digital Sovereignty

1. Context: India Launches First Full-Stack Quantum Computer

e On World Quantum Day 2025, Bengaluru-based startup QpiAl unveiled India’s first full-stack quantum computer—QpiAl-Indus,
powered by 25 superconducting qubits.
e This is a major milestone under the National Quantum Mission (NQM) to make India a global leader in quantum technologies.

2. What is QpiAl-Indus?

Aspect Details

Type Full-stack quantum computing system

Launched by QpiAlI (Startup supported by DST, Government of India)

Technology 25 Qubit Superconducting Platform

Integration Combines quantum hardware, Al-enhanced software, and hybrid HPC (High-Performance Computing)

3. Key Features and Capabilities
Quantum Hardware

o Utilises superconducting qubits, known for high fidelity and low error rates.
e Built to scale toward 50-1000 qubits, as envisioned under NQM.

Software and Al Integration

e QpiAl offers quantum development Kits, simulators, and Al-enhanced algorithms for hybrid quantum-classical tasks.
e Enables real-time computation, error correction, and adaptive system control.

Hybrid Quantum-Classical Performance

e Combines classical computing with quantum modules for optimization-heavy tasks, enabling real-world applications.

4. Potential Sectors Impacted

Sector Use Cases
Pharma & Biotech Drug discovery, protein folding, molecular simulations
Materials Science Development of quantum materials, superconductors

Logistics Route optimization, predictive modeling
Climate Science Advanced simulations for carbon capture, weather models
Finance Portfolio optimization, risk assessment, cryptography

5. About the National Quantum Mission (NQM)

Launched @ Approved in 2023 by Union Cabinet

Budget %6,003.65 crore (2023-2031)

Nodal Body Department of Science and Technology (DST)

Objective Make India quantum-ready through R&D, infrastructure, and skilled workforce

@ Core Goals of NQM
e Build 50-1000 qubit scalable quantum computers.
e Develop quantum communication networks and secure quantum satellites.

e Advance quantum sensing, atomic clocks, and quantum-grade materials.

@ Mission Components: Four Thematic Hubs (T-Hubs)

Hub Focus Area
Quantum Computing Algorithms, hardware, and simulators
Quantum Communication Secure communication, QKD, satellites

Quantum Sensing & Metrology High-precision sensors and clocks
Quantum Materials & Devices New materials and superconductors
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6. Significance for India

Dimension Implication
Strategic Technology Reduces dependence on foreign tech (e.g., IBM, Google)
Digital Sovereignty Strengthens India's cybersecurity and encryption tools
R&D Ecosystem Creates innovation pipeline for academia-industry partnerships
Global Competitiveness Positions India among the top 6 quantum-capable nations
Economic Impact Quantum computing market projected to reach $50B+ globally by 2030
7. Challenges Ahead
Challenge Explanation
Hardware Scalability Building beyond 100 qubits requires cryogenics, error correction, and stability
Skilled Workforce Gap Need for quantum-trained scientists, coders, and hardware engineers
Global Race & Geopolitics Competing with US, China, EU, who have massive public-private funding
Public Awareness & Policy Gaps Lack of awareness in non-tech sectors and regulatory readiness
8. Way Forward

© Upskilling Quantum Talent: Launch specialised quantum education modules in IITs, NITs, IISc, and industry training platforms.

© Promote Open Access & Use Cases: Offer sandbox platforms for startups, researchers, and public agencies to use QpiAl-Indus and NQM
infrastructure.

© Public-Private Collaboration: Incentivise venture capital and foreign collaborations with safeguards on IP and data.

¢ Quantum Regulatory Sandbox: Build policy frameworks around quantum cryptography, export controls, and commercial applications.

9. Conclusion: India’s Quantum Moment

India’s launch of its first full-stack quantum computer signals a transformative shift in its science and technology strategy. By investing in deep-
tech sovereignty, and leveraging AI-quantum synergies, India aims not just to catch up but lead the global quantum revolution.

“The future will not be built on classical logic, but on entangled probabilities. India is now on the quantum map of the world.”

Space Tourism: Balancing Innovation with Sustainability

o Syllabus Mapping:

GS Paper III - Science and Technology (Developments in Space Technology, Emerging Trends)
GS Paper III - Environment (Impact of Technology on Climate)

Essay - Space Exploration: Ethical and Environmental Dimensions

1. Context: Rise of Civilian Space Travel

e In 2025, pop star Katy Perry and an all-female civilian crew flew to space aboard Blue Origin’s New Shepard, sparking renewed debates
over the social, environmental, and ethical consequences of space tourism.

e The industry, once dominated by state-led missions (NASA, Roscosmos, ISRO), is now increasingly driven by private companies like Blue
Origin, Virgin Galactic, and SpaceX.

2. What is Space Tourism?

Aspect Details
Definition Recreational, leisure, or commercial space travel for civilians
Key Players Blue Origin, SpaceX, Virgin Galactic, Axiom Space

Target Customers High-net-worth individuals, celebrities, private researchers

3. Types of Space Tourism

Type Explanation Example
Sub-Orbital Crosses the Karman line (~100 km), offers minutes of weightlessness, returns Blue Origin’s New Shepard (11-minute
Tourism without orbiting Earth flights)
Orbital Tourism  Spacecraft completes Earth orbit, docking with ISS or private stations for multi- SpaceX’s Crew Dragonmissions
day stays
Lunar Tourism Planned missions to orbit or land on the Moon, not yet operational SpaceX’s DearMoon Project(target:
2025)
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4. Concerns Surrounding Space Tourism
@ A.Exorbitant Costs
e Ticket prices:
o Virgin Galactic: ~$450,000
o SpaceX missions: several million dollars
e Example:
o Despite global poverty, only 1,000+ civilians have booked flights (World Bank 2025).

9 B. Environmental Damage

e Rocket launches emit 300+ tonnes of CO,, per flight, comparable to the annual emissions of 75 cars.
e Rocket soot and alumina particles damage the stratospheric ozone layer.

@ C. Limited Scientific Contribution

e Tourist flights primarily serve leisure rather than scientific advancement.
e Example: NASA’s ISS experiments vs. Blue Origin’s brief joyrides.

@ D. Safety Risks

e Private operators have a higher accident probability compared to national space agencies.
e Example: Virgin Galactic crash (2022) delayed sub-orbital flights for years.

@ E. Ethical Dilemmas

o Disproportionate investment in luxury tourism amid pressing issues like climate change and poverty.
e Example: The $1.3 billion space tourism market could finance renewable energy grids for developing nations.

5. The Way Ahead: Making Space Tourism Responsible

Strategy Explanation Examples

Regulate Emissions Mandate use of carbon-neutral or low-emission fuels ESA’s Prometheus engine reduces emissions
by 90%

Democratize Access Open programs for researchers, students, common citizens NASA’s civilian astronaut initiatives

Boost Scientific Payloads Integrate mandatory research missions with tourism flights  Axiom Space collaborates with researchers
aboard ISS

Tax Luxury Launches Impose a space tax to fund climate and sustainability EU’s proposed Space Launch Tax (2025)

projects
Prioritize Earth-Oriented Expand satellite-based climate monitoring over ISRO’s EOS-6 ocean studies satellite
Missions entertainment launches
6. Critical Reflections

Optimistic View Cautionary View

Space tourism fuels innovation, lowers spaceflight costs over Space tourism risks widening inequality, worsening climate change,

time, and inspires global fascination. and distracting from urgent planetary crises.

Visionaries like Carl Sagan cautioned that humanity must first "cherish the Earth" before seeking to colonize the stars.

7. Relevance for UPSC

PAPER THEME

GSIII | Emerging Space Technologies, Private Space Sector, Environmental Sustainability
GSII Governance and Regulation of Emerging Sectors

ESSAY | Ethics of Scientific Progress, Climate vs. Technological Advancement

8. Conclusion: Purposeful Space Exploration

Space tourism represents human aspiration, but it must not become a playground for the elite at the expense of planetary health. A regulated,
science-driven, and inclusive space policy can ensure that the stars belong to all humanity, not just a privileged few.

"The final frontier must be reached with responsibility, not recklessness."
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Q-Shield: India’s Leap Towards Quantum-Safe Cybersecurity

o Syllabus Mapping:

GS Paper III - Science and Technology (Quantum Technologies, Cybersecurity)

GS Paper II - Government Policies (National Quantum Mission, Technology Sovereignty)
Essay - Digital Sovereignty, Future-Ready Infrastructure

1. Context: India Launches World’s First Unified Quantum-Safe Cryptography Platform
e QNu Labs, a quantum-tech startup under the National Quantum Mission (NQM), launched Q-Shield, marking a global

first in comprehensive quantum-safe cryptography management.
e This development places India at the cutting edge of cybersecurity innovation, critical for the post-quantum digital era.

2. What is Q-Shield Platform?

Aspect Details
Nature Integrated platform for managing quantum-resilient cryptographic infrastructure
Developed by QNu Labs, incubated at IIT Madras Research Park (est. 2016)
Support Backed by Department of Science and Technology (DST) under NQM
Objective To secure critical data systems against future quantum computing threats
Usability Cloud, on-premises, and hybrid enterprise ecosystems
3. Why Quantum-Safe Cryptography is Crucial?
Current Cryptography Future Risk
Depends on problems like prime factorization (RSA encryption) Quantum computers (Shor’s Algorithm) can break RSA encryption
easily
Relies on elliptic curve cryptography Quantum attacks could decipher ECC protections rapidly
Symmetric encryption (e.g., AES) somewhat safe but needs larger key  Future proofing requires quantum-safe standards
sizes

Without quantum-resistant algorithms, banking, defence, healthcare, and national digital infrastructure could become vulnerable within a few
decades.

4. Key Features of Q-Shield Platform

Component Functionality

Armos Quantum Key Distribution (QKD) platform for secure communication

Tropos Quantum Random Number Generator (QRNG) to generate truly unpredictable encryption keys
QHSM Quantum Hardware Security Module for ultra-secure key storage

Qosmos Digital Key Orchestration—manages creation, renewal, and distribution of cryptographic keys
QConnect Secure data-in-transit protection for communications and file sharing

QVerse Enables private, secure collaboration (messaging, documents)

QSFS Quantum Secure File System—for storing and sharing highly confidential files

QVault Digital key locker managing private cryptographic keys securely

PQC Standards Post-Quantum Cryptography compliance (aligned with emerging NIST standards)
5. Significance of Q-Shield

Aspect Impact

Global First No existing global platform offers full-stack quantum-safe cryptography
Strengthens Digital Sovereignty Reduces reliance on foreign cryptographic standards

Critical Infrastructure Security Shields sectors like banking, defence, healthcare from quantum threats
Aligns with NQM Vision Supports India's Net Zero Tech Dependency Goal (2070)

Q-Shield transforms India from a cybersecurity consumer to an innovator and exporter of quantum-grade security solutions.

6. Link to National Quantum Mission (NQM)

Mission Area Q-Shield’s Contribution

Quantum Communications Strengthens Quantum Key Distribution (QKD) network aspirations

Secure Satellite Networks Potential for quantum encrypted satellite communication (Bhuvan networks)
Quantum Computing Resilience Prepares India for post-quantum cybersecurity needs

7. Challenges Ahead

Challenge Explanation

Standardisation Delays PQC standards still evolving; early movers may face compatibility risks

Awareness Deficit Low adoption rate among small-medium enterprises (SMEs) due to lack of awareness
Cost Barriers Advanced quantum-resilient solutions may be expensive initially

Global Competition US, China, and EU are heavily investing in quantum-safe solutions
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8. Way Forward

Promote Quantum-Aware Public Procurement: Make quantum-safe compliance mandatory for government tenders in sensitive sectors.
International Standard Harmonization: Align Q-Shield with NIST PQC Standards and ISO frameworks for broader adoption.

Incentivize SME Adoption: Offer subsidies, tax breaks, and sandboxes for quantum-security tech adoption.

Public Awareness Campaigns: Run awareness drives highlighting quantum risks for enterprises and citizens.

Expand Academia-Industry Collaboration: Promote co-development through IITs, NITs, and industry R&D hubs.

9. Conclusion: Securing India’s Digital Future

Q-Shield marks a pivotal leap in India’s journey toward quantum readiness. As quantum computing shifts from labs to reality, future-proofing
cybersecurity becomes not just desirable but indispensable.

A secure digital future will belong to those nations who anticipate tomorrow’s threats—and build today’s shields.

GPS Spoofing: A New Cybersecurity Threat to Navigation Systems

b g Syllabus Mapping:

GS Paper III - Science & Technology (Cybersecurity, Space Technology, Navigation Systems)
GS Paper III - Internal Security (Emerging Security Threats, Cyber Warfare)

Essay - Technology and Security Challenges in the 21st Century

1. Context: GPS Spoofing Incident During Operation Brahma
e During Operation Brahma (2025), Indian Air Force (IAF) aircraft delivering earthquake aid to Myanmarreportedly encountered GPS

spoofing attacks.
o This highlights growing cybersecurity risks in critical military, humanitarian, and civilian navigation operations.

2. What is GPS Spoofing?

Aspect Details
Definition A cyberattack where fake GPS signals are broadcast to mislead a receiver about its real location.
Primary Goal Cause navigational errors, misdirect aircraft/ships, or disrupt critical services.
Targets Aircraft, ships, drones, vehicles, mobile apps, critical infrastructure.
3. How Does GPS Spoofing Work?
Step Action

1. Satellite Signals Received Normal GPS devices calculate location using signals from multiple satellites.
2. Fake Signals Broadcast Spoofers send stronger, fake GPS signals mimicking real ones.
3. Receiver Confusion The device locks onto the fake signals, showing incorrect location, time, or velocity.

A single spoofing device can misguide not just one but multiple receivers within its range.

4. Implications of GPS Spoofing

Sector Impact

Aviation Aircraft can be misdirected, risking flight safety and mission failures.

E.g.: IAF’s humanitarian operation faced spoofing threats.

Maritime Ships can be diverted off-course, leading to accidents or territorial violations.

E.g.: Reports of merchant vessels being misled in Persian

Gulf (2019).

Logistics and Transport Delivery vehicles and goods can be misrouted, causing economic losses.

Defense and Surveillance Military drones and reconnaissance missions can be compromised or hijacked.

Consumer Apps Rideshare, food delivery, and navigation apps can provide wrong locations,

affecting users.

Cybersecurity Breach Spoofed systems vulnerable to data theft, sabotage, or identity manipulation.
S. Real-World Examples

Example Details

Strait of Hormuz (2019) Merchant ships reported fake GPS locations, blamed on cyber warfare.
Black Sea Incident (2017) 20+ ships’ GPS systems were spoofed to incorrect locations near Russian coast.
US Drone Downing (2011) Alleged Iranian use of spoofing to capture a US drone intact.
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6. Protection Measures Against GPS Spoofing

Measure Function

Signal Authentication Verify the origin and authenticity of GPS signals (under development for
civilian use).

Anomaly Detection Detects abnormal position jumps or impossible speedsindicating
spoofing.

Multi-Constellation Systems Cross-check using multiple GNSS (GPS, GLONASS, Galileo, BeiDou).

Advanced Software Filters Reject spoofed signals based on timing inconsistencies and signal
strength anomalies.

Inertial Navigation Backup Use internal sensors (accelerometers, gyroscopes) to navigate without
relying solely on GPS.

Training and Preparedness
E.g.: IAF pilots’ training enabled safe navigation despite spoofed

GPS environments.
7. Link to India's Cybersecurity and Space Policies
Initiative Connection
National Cybersecurity Strategy (NCS) Addresses critical infrastructure security, including space-based systems.
INDIGEO GNSS India’s work on independent systems like IRNSS/NAVIC to reduce reliance on GPS.
National Quantum Mission Development of quantum-safe navigation and communication protocols in future.
8. Challenges Ahead
Challenge Details
Civilian Vulnerability Most civilian devices (phones, cars) lack spoofing countermeasures.
Proliferation of Spoofing Kits Low-cost spoofing devices available online, increasing threat landscape.
Standardisation Gap Lack of internationally harmonized anti-spoofing standards.
Sophistication of Attacks Use of machine learning to create more realistic spoofing signals.
9. Way Forward

Develop Indigenous Navigation Systems: Strengthen NAVIC for military and civilian services with authenticated signals.
Mandate Multi-System Receivers: Encourage commercial sectors (aviation, shipping, logistics) to adopt dual/triple-constellation receivers.
Invest in Anti-Spoofing Research: Develop machine learning-based anomaly detection systems for real-time spoof identification.

International Collaboration: Lead efforts for global GNSS cybersecurity protocols under ITU or UN-COPUOS frameworks.

10. Conclusion: Navigating a Secure Future
GPS spoofing represents the new frontier of cyber-physical threats in an increasingly interconnected world.
India must invest in resilient navigation systems, crew training, and global partnerships to ensure that its skies, seas, and data highways

remain secure.

“In the digital age, even the horizon can lie. Vigilance is the true north.”
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