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Proposal for Mandatory 100 Days of Parliamentary Sitting

7 Syllabus: Polity (Governance & Constitution)
* Source: The Hindu

Context: The Demand for Increased Parliamentary Sittings

Senior Opposition leaders in the Rajya Sabha have introduced Private Member Bills proposing a minimum of 100-120 parliamentary sittings annually.
This initiative aims to strengthen legislative accountability, enhance policy scrutiny, and reinforce democratic deliberations.

Understanding the Proposed 100 Days Sitting Rule

Objective of the Proposal

@ Ensures a minimum of 100-120 sittings for the Parliament to boost deliberative functions and improve governance accountability.
@ Inspired by previous recommendations:

e General Purposes Committee (1955)
o National Commission to Review the Working of the Constitution (NCRWC, 2002)

Current Status of Parliamentary Sittings

Lack of Constitutional Mandate: There is no explicit constitutional provision defining the minimum number of days Parliament must convene.
Legal Provisions (Article 85 & 174): Mandates that Parliament and state legislatures must meet at least twice a year, but do not specify minimum sittings.

Declining Parliamentary Sittings in India

¥V 17th Lok Sabha (2019-2024): Recorded the lowest full-term sitting in history - only 274 days in 5 years.
V¥ Average Annual Sittings:

e 1950s: 120+ days ~
e 2000s-Present: 60-70 days WS

Comparison with Other Democracies

Country = Parliamentary Sittings mw
55 United Kingdom 150-160 days

= United States 133-140 days

I Canada 130-140 days

== India 60-70 days (declining)

A Inference: India lags significantly behind other established democracies in parliamentary sittings, leading to rushed legislation and weak scrutiny.

Legislative Provisions Governing Parliamentary Sittings

Key Constitutional Provisions
A Article 85:

o Mandates that the gap between two sessions should not exceed six months.
¢ No fixed minimum sitting days mentioned.

o Article 174:



IQRA IAS

An Institute for Civil Services

o Similar provision for State Legislatures, but the Governor, on the advice of the Cabinet, decides the schedule.
Executive Control Over Sittings

© The ruling government has the authority to decide session dates, often curtailing sittings to avoid scrutiny.
© Governor’s Role in State Assemblies: Decisions on sessions are influenced by executive discretion rather than legislative needs.

Why is This Reform Needed?

Strengthening Legislative Scrutiny: 44% of all bills in 2023 were passed within a day of introduction, reducing debates and oversight.
Enhancing Government Accountability: More sittings = better discussions on policies, budgets, and executive actions.

Reducing Judicial Overload: Proper legislative debates prevent the judiciary from stepping in due to unclear or unconstitutional laws.
Boosting Public Trust in Legislatures: Frequent disruptions & low sittings undermine citizen confidence in parliamentary effectiveness.
Addressing Electoral Pressures: Frequent elections shift focus from policy discussions to political campaigning, weakening governance.

MR RDD-

Challenges to Implementation

1) Executive Dominance Over Legislature: Governments often schedule fewer sessions to avoid opposition scrutiny.
2) Rising Disruptions in Parliament: Frequent walkouts, protests, and adjournments reduce productive hours.
3) Political Polarization: Lack of consensus among parties hinders meaningful legislative debates.

4) Weak Parliamentary Committees at State Level: Most State Assemblies lack independent scrutiny mechanisms like Parliamentary Standing
Committees.
5) Financial & Logistical Constraints: More sittings mean higher costs for staff, security, and infrastructure.

Possible Solutions & Way Forward

1. Mandating Minimum Sittings via Constitutional Amendment: A constitutional provision ensuring 100+ sittings per year will provide legal
backing.

Fixed Parliamentary Calendar: A predetermined session schedule, as followed in UK, will prevent session manipulation.

Strengthening Legislative Committees: Expanding standing/select committees can scrutinize bills before passage, ensuring better laws.
Reforming Parliamentary Conduct Rules: Addressing disruptions through strict guidelines can enhance productivity.

Public Awareness & Civil Society Engagement: Encouraging live streaming, transparency, and citizen feedback will keep legislators
accountable.

ANl

Delhi Assembly: Historical Evolution, Structure, and Governance

7 Syllabus Mapping:
2GS Paper 2 — Indian Polity & Governance

Context: Delhi Assembly Elections 2025

The Election Commission of India (ECI) is set to declare the results of the 70-member Delhi Assembly Election 2025today. Delhi’s political landscape
and governance model have remained a subject of debate due to its special constitutional status and power-sharing framework between the State
Government and the Centre.

Historical Background of Delhi’s Legislative Assembly

1. First Legislative Assembly (1952)
e Delhi’s first Assembly was established under the Part-C state classification with limited legislative powers.
2. Abolition in 1956

e States Reorganisation Act, 1956 led to Delhi becoming a Union Territory (UT).
e The Assembly was dissolved, and Delhi remained without a legislature for 37 years (1956-1993).

3. Metropolitan Council (1966-1993)

e A 56-member Metropolitan Council was established in 1966.
o Had only advisory powers, while the Union Government controlled major subjects like law & order, land, and services.

4. Restoration of Delhi Assembly (1993)

e The 69th Constitutional Amendment Act, 1991, based on the S Balakrishnan Committee (1987), restored Delhi’s Legislative Assembly in 1993.

3
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e However, key functions like police, public order, and land remained under the Centre’s jurisdiction.

Governance Structure of Delhi Assembly

1. Article 239AA: Special Status of Delhi

V Introduced by: 69th Constitutional Amendment Act, 1991
v Objective: Defines Delhi’s governance framework as a Union Territory with a legislature.
v Key Features:

o Established a 70-member Assembly with limited legislative powers.
e Centre retains control over Public Order, Police, and Land (State List Entries 64, 65, 66).
e Delhi is governed by the Lieutenant Governor (LG), who represents the President of India.

2. Composition and Representation of Delhi Assembly

V Total Seats: 70 elected members
v Majority Requirement: 36 seats needed to form a government.
v Council of Ministers:

e Limited to 10% of the Assembly’s strength.
e Maximum Ministers Allowed: 7 (including the Chief Minister).

3. Legislative Powers of the Delhi Assembly
V' Can make laws on:

e Subjects under the State List & Concurrent List, except for:

o Public Order
o Police
o Land

o Other restricted areas under State List Entries 64, 65, 66
v Cannot legislate on:
e Law & Order (Under MHA, Government of India).
e Delhi Police (Controlled by the Central Government).
e Land and Urban Development (Under Delhi Development Authority).

A Inference: Delhi’s government has limited autonomy, leading to frequent Centre-State conflicts over administrative powers.

4. Role of the Lieutenant Governor (LG)

vV Acts as the Administrator under Article 239AA.
v Appointed by the President of India.
Powers include:

e Summoning, proroguing, and dissolving the Assembly.
e Consulting the Chief Minister in governance matters.

e Referring matters to the President in case of a dispute with the Delhi Government.

* Inference: The LG’s discretionary powers often lead to conflicts between the elected Delhi government and the Centre, affecting governance.
Yp g gg

Judicial Interpretations of Delhi’s Governance Model
1. Supreme Court Judgments (2018 & 2023)
v 2018 Constitution Bench Ruling:

e Clarified that the Delhi Government has legislative & executive control over all subjects except Public Order, Police & Land.
e The LG must act on the aid and advice of the Council of Ministers, except in exceptional cases.

v 2023 Constitution Bench Ruling:
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o Stated that Delhi has control over ‘Services’, except for matters related to law and order and bureaucratic appointments.
e Reaffirmed that the LG is bound by the elected government’s decisions unless otherwise specified.

o Impact: Strengthened Delhi’s governance autonomy, but Centre-State disputes continue over control of civil services and law enforcement.

Supporting Legislation: Government of NCT of Delhi Act, 1991

v Purpose: Defines Delhi’s administrative and governance structure post-Article 239AA.
V Key Provisions:

o Establishes the Legislative Assembly and the Council of Ministers.
e Details the LG’s powers and functions.
e Clarifies Centre’s overriding authority in administrative matters.

' Amendments: The 2021 Amendment Bill further strengthened the LG’s discretionary powers, triggering criticism over dilution of Delhi’s legislative
authority.

Key Issues and Challenges in Delhi’s Governance

1. Centre-State Power Struggle: Frequent conflicts between Delhi’s elected government and the LG over administrative control.

2. Limited Legislative Authority: Public Order, Police & Land remain under Central control, restricting the Delhi Government’s policy-making
capacity.

3. Impact of 2021 GNCTD Amendment: Strengthened LG’s discretionary role, leading to reduced autonomy for the elected government.

4. Legal and Constitutional Uncertainty: Despite Supreme Court rulings, Centre-Delhi conflicts persist over governance control.

5. Political Implications: The Delhi government’s inability to manage law enforcement affects its accountability and governance efficiency.

Way Forward: Strengthening Delhi’s Governance Framework

Clarity in Constitutional Provisions: A clearer legislative framework is needed to define Delhi’s powers and administrative boundaries.
Balanced Power Distribution: Reforms should ensure a cooperative approach between the Delhi Government and the Centre.

Revisiting the 2021 GNCTD Amendment: The amendment should be reviewed to balance LG’s role and the elected government’s autonomy.
Strengthening Local Governance: Expanding the role of municipal bodies and Delhi’s urban governance can enhance policy implementation.
Public Awareness & Legal Reforms: Greater transparency and citizen participation can improve Delhi’s governance and accountability.

Al e

Election Commission Neutrality

7 Syllabus Mapping:

2GS Paper 2 — Constitutional Bodies (Election Commission, Independence of Constitutional Institutions)
2GS Paper 2 — Governance (Electoral Reforms, Transparency & Accountability in Elections)

o Essay Paper — "Ensuring Electoral Neutrality: The Pillar of a Strong Democracy"

Context: Allegations of Bias Against the Election Commission of India (ECI)

e Recent elections, including Delhi 2025, have raised concerns about the neutrality of the Election Commission of India (ECI), with allegations of
favoritism and lack of transparency.

e Issues such as delayed voter turnout data, MCC violations, and alleged politically motivated decisions have led to questions about the ECI’s
independence.

o Key Question: How can the Election Commission of India restore public trust and ensure electoral fairness?

About the Election Commission of India (ECI)

V Constitutional Status: Established under Article 324 of the Indian Constitution.
v Composition:

¢ Chief Election Commissioner (CEC) + Two Election Commissioners (ECs) (Three-member body).
e Originally a single-member body, it was expanded to three members in 1993.

V' Appointment Process:

e Pre-2023: Appointed by the President on the advice of the Prime Minister.
e Post-2023 (Anoop Baranwal Case): Appointment made by a Selection Committee (PM, Leader of Opposition, and a Union Cabinet Minister).
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v Powers & Functions:

e Conducts free & fair elections (Lok Sabha, State Assemblies, President & Vice-President).
o Supervises electoral rolls & voter registration.

e Monitors election campaigns & enforces the Model Code of Conduct (MCC).

¢ Resolves election disputes & party recognition issues.

A Inference: The ECI is constitutionally empowered, but political appointments and operational challenges raise concerns over its autonomy.

Key Functions & Duties of ECI

Function Description

Electoral Constituency Management Defines electoral boundaries under the Delimitation Commission Act to ensure fair representation.
Electoral Roll Management Updates voter lists to prevent bogus voting & ensure inclusivity.

Election Schedule & Nomination Scrutiny Announces poll dates, verifies candidate nominations, and ensures eligibility compliance.

Political Party Recognition & Symbol Allocation Registers parties, assigns election symbols, and resolves party disputes.
Model Code of Conduct (MCC) Implementation Ensures ethical campaigning & prevents government misuse during elections.

o Inference: A strong institutional framework exists, but challenges persist in its implementation and neutrality.

Allegations of Bias in the ECI

1. Model Code of Conduct (MCC) Violations

V' Allegations of selective action against political parties.
v E.g. "Tax exemptions as a gift for Delhi" during campaigns violated MCC.
v Delayed action against hate speech & misuse of government resources.

2. Politically Influenced Appointments

V Since 2010, several bureaucrats with political links have been appointed as election commissioners.
v E.g. Ashok Lavasa (dissenting voice in MCC violations) sidelined, Arun Goel’s abrupt resignation raised suspicions.

3. Manipulation of Electoral Processes

V' Alleged political influence in Assam delimitation (favoring ruling party in constituency reorganization).
v E.g. Surat 2024 elections — uncontested victory in a non-conflict zone questioned fairness.

4. Lack of Transparency in Election Data

v Withholding of crucial voter turnout data in recent elections.
v Weakening of disclosure rules, reducing public trust.

5. Biased Electoral Calendar

V Poll scheduling allegedly favoring ruling party’s campaign strategy.
v E.g. Odisha elections held in multiple phases, enabling national party to focus resources.

* Inference: Repeated allegations indicate the need for stronger accountability mechanisms within the ECI.

Has the ECI Maintained Neutrality?

v Constitutional Autonomy & Judicial Oversight

e Operates under Article 324 with Supreme Court oversight.
vV Three-Member Decision-Making Mechanism

o Collective decisions reduce individual bias in election-related matters.
V Voter Awareness & Electoral Reforms

o Systematic Voters’ Education & Electoral Participation (SVEEP) program enhances voter awareness.
v Digital & Technological Advancements

o EVM tracking, digital voter IDs & online nomination filing enhance transparency.

o Inference: Despite its constitutional safeguards, external pressures and internal inconsistencies raise doubts over its absolute neutrality.
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Way Ahead: Strengthening ECI’s Independence & Transparency
1. Electoral Finance Reforms

V Stricter disclosure norms for political donations (Indrajit Gupta Committee recommendations).
v Scrap anonymous electoral bonds to prevent corporate-political nexus.

2. Strengthening Model Code of Conduct (MCC) Enforcement

v Stronger penalties for MCC violations & real-time monitoring.
v Empower ECI to take suo-motu action against parties violating election ethics.

3. Transparent & Autonomous Appointment Process

V Establish an independent Collegium (including judiciary & CAG) for EC appointments.
V Ensure a fixed non-renewable tenure to prevent political interference.

4. Strengthening EVM Transparency & VVPAT Verification

vV Mandate 100% VVPAT verification in disputed constituencies.
v Enhance voter education on EVMs & VVPAT systems to boost confidence.

5. Public Engagement & Awareness

v Expand voter education programs & digital outreach.
v Encourage civil society participation in monitoring elections.

A Inference: Comprehensive reforms in finance, appointments, and transparency will restore the credibility of the ECI.

GOVERNANCE

‘Bank.in’ Domain: Strengthening Cybersecurity in Indian Banking

7 Syllabus Mapping:
A GS Paper 3 — Cybersecurity & Financial Inclusion
2GS Paper 2 — Governance & Regulatory Frameworks

Context: RBI’s New Cybersecurity Initiative

The Reserve Bank of India (RBI) has introduced the exclusive ‘bank.in’ domain for all registered Indian banks to combat financial fraud, enhance
cybersecurity, and ensure safer digital transactions.

Starting April 2025, all Indian banks must transition to ‘bank.in’, making it easier for customers to identify legitimate banking websites, thereby
reducing phishing scams and online frauds.

What is ‘bank.in’?

1. Definition & Purpose

V ‘bank.in’ is an exclusive internet domain dedicated to registered Indian banks.
V Primary Objective: Differentiates legitimate banking websites from fraudulent sites, reducing cyber threats.
v Strengthens consumer trust by providing a standardized and secure banking platform.

A Inference: This initiative is a proactive measure against increasing online financial frauds in India’s digital banking ecosystem.

7
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How ‘bank.in’ Works?

v Implementation Timeline: April 2025 onwards, all banks must operate under the ‘bank.in’ domain.
v Customer Benefit:

o Enables easy identification of genuine banking websites.
e Reduces risk of phishing scams and fraudulent banking portals.

v Regulatory Enforcement: RBI mandates banks to comply, ensuring a uniform domain structure.

* Inference: A centralized domain authentication system will create a safer digital banking environment.

Key Features & Functions of ‘bank.in’

1. Fraud Prevention

V Eliminates fake banking websites that deceive customers.
v Reduces phishing attacks by creating a verified banking ecosystem.

2. Regulatory Compliance

v Mandatory adoption for all banks, ensuring a standardized domain system.
v/ Enhances RBI’s oversight in monitoring digital banking security.

3. Customer Protection

V Creates a secure digital space for banking transactions.
v Enhances consumer confidence in online banking platforms.

4. Cybersecurity Enhancement

v Strengthens banks’ defense against cyber threats, data breaches, and hacking attempts.
V Reduces identity theft and financial frauds.

5. Financial Sector Expansion
v/ RBI plans to introduce “fin.in’ for broader non-banking financial services (NBFCs, fintech, and other financial institutions).

o Inference: This initiative will set new cybersecurity benchmarks for the Indian financial sector.

Additional Cybersecurity Measures by RBI

1. Strengthening Authentication Processes

V' Additional Factor of Authentication (AFA) extended to international digital transactions.
vV More robust authentication for mobile and internet banking.

2. Enhanced Cyber Risk Management

v/ NBFCs and banks required to upgrade cybersecurity frameworks.
V Strict monitoring of cyber risk detection and incident response strategies.

* Inference: Multi-layered security protocols will enhance the overall resilience of India’s financial sector against cyber threats.

Challenges in Implementing ‘bank.in’

1.Transition Challenges for Banks
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o Migrating thousands of banking websites to a new domain requires technical upgrades.
e Banks must update customer interfaces to avoid user confusion.

2 .Cyber Threat Adaptation

o Hackers may evolve new tactics to bypass security measures.
e Increased need for Al-based fraud detection systems.

3 .Public Awareness & Digital Literacy

e Many users may still fall for scams due to lack of awareness.
o Financial literacy campaigns needed to educate consumers on safe digital banking practices.

Way Forward: Strengthening India's Digital Banking Security

1. Nationwide Awareness Campaigns

v/ Mass communication strategies to educate customers about the ‘bank.in> domain.
v Partnerships with fintech firms to boost consumer awareness.

2. Strengthening Cybersecurity Infrastructure

v Banks must upgrade firewalls, encryption protocols, and fraud detection Al
v Advanced cybersecurity audits to ensure compliance with RBI’s standards.

3. Expanding Secure Domains

v Implementation of “fin.in’ for broader financial institutions.
V Secure ‘gov.bank.in’ subdomains for public sector banks.

4. Collaboration with Global Cybersecurity Networks

v RBI should collaborate with global cybersecurity agencies to tackle cross-border financial frauds.

Social Security Cover for Gig Workers: A Step Towards Inclusive Welfare

7 Syllabus Mapping:
2GS Paper 2 — Governance (Labour Rights, Social Security)
oGS Paper 3 — Economy (Informal Sector, Employment Trends)

Context: Budget 2025 Expands Social Security for Gig Workers

The 2025 Union Budget has introduced health insurance and identity registration for gig workers to enhance their social security coverage. While these
initiatives address basic welfare needs, the lack of enforcement mechanisms, financial sustainability, and aggregator accountability pose significant
challenges.

With India’s gig economy expanding rapidly, ensuring stable incomes, legal protections, and long-term benefitsremains a crucial policy priority.

The Gig Economy: Growth & Emerging Challenges

1. Rapid Expansion of Gig Workforce

v Globally: Gig workers account for 12% of the global labor market (World Bank).
v India: Expected to reach 23.5 million workers by 2029-30 (NITI Aayog).
V Sectoral Growth: Gig work is dominant in e-commerce, food delivery, ride-hailing, and digital freelancing.

2. Advantages of Gig Work

V Flexible employment & income opportunities ~
v Low entry barriers, allowing more participation from semi-skilled workers.
v Boosts entrepreneurship & self-employment, especially in urban areas.

3. Challenges for Gig Workers
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v Income Insecurity: Earnings fluctuate due to demand variability.
V Lack of Legal Protections: Gig workers don’t fall under traditional labor laws.
v/ No Social Security Contributions: Employers don’t provide pensions, insurance, or benefits.

* Inference: Despite its advantages, gig work lacks stability and protection, leaving workers vulnerable.

Existing Policy Framework for Gig Workers

1. Code on Social Security, 2020

v Recognizes gig workers as a distinct category.
V Provisions for insurance, health benefits, pensions, and a Social Security Fund.
v Implementation gaps remain due to limited aggregator compliance.

2. Budget 2025 Provisions for Gig Workers

v Health Insurance: Gig workers covered under PM Jan Arogya Yojana.
V Identity Registration: Mandatory e-Shram portal registration for tracking workers.
vV Aggregator Module: Launched to streamline registration of workers and platform companies.

* Inference: The policy framework is evolving, but effective execution & accountability remain key concerns.

Key Challenges in Implementing Social Security for Gig Workers

1. Lack of Employer-Employee Relationship

v Gig workers are independent contractors, making labor protections harder to enforce.
V Platform companies are not legally required to contribute to social security.

2. Irregular Income & Financial Constraints

V Unstable earnings make it difficult for workers to contribute to social security funds.
v Purely contributory schemes may not be viable without employer or government support.

3. Low Registration & Compliance

v Many gig workers remain unregistered on the e-Shram portal.
V Platform aggregators face no strict legal mandate to enroll workers.

4. Sustainable Financing Challenges

v Who will fund gig worker benefits? Balancing government support, aggregator contributions, and worker participation remains a challenge.
V Lack of a structured pension model for long-term financial security.

* Inference: A multi-stakeholder funding mechanism is needed for financial sustainability.

Global Best Practices for Gig Worker Protection

COUNTRY SOCIAL SECURITY MEASURES FOR GIG WORKERS

UK Minimum wage, paid leave, and pension for gig workers.

SINGAPORE Mandates platform aggregators to contribute to social security.

OMAN & THAILAND | Co-funded social security models, with government and employer participation.
INDONESIA Government-subsidized accident & life insurance for gig workers.

* Inference: India must adopt global best practices, ensuring aggregator accountability & financial sustainability.

Way Forward: A Sustainable & Inclusive Approach

1. Multi-Stakeholder Social Security Model

V' Government: Policy framework & partial funding for social security schemes.
V Platform Aggregators: Mandatory contributions to social security funds.
vV Workers: Opt-in contributory pension & insurance schemes, with government subsidies.

10
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2. Expanding Benefits Beyond Health Insurance

V Pension & Retirement Plans: Small contributions pooled for old-age benefits.
v Skill Development Programs: Upskilling for income stability & career growth.
vV Emergency Assistance: Financial aid for health crises & economic downturns.

3. Strengthening Implementation & Compliance

v Mandatory e-Shram Portal Registration for better tracking of gig workers.
V Strict Legal Mandates for Aggregators to contribute to social security.
v Worker Grievance Redressal Mechanisms to handle complaints & disputes.

4. Leveraging Technology for Social Security

V Digital Payment Integration for seamless contributions & benefit disbursal.
V' Al-driven Monitoring Systems for real-time tracking of worker participation & compliance.

A Inference: A structured, technology-driven approach will ensure fair implementation & long-term sustainability.

Grameen Credit Score

7 Syllabus Mapping:

2 Gs Paper 2 — Governance (Women Empowerment, Rural Development, SHG-Based Financial Models)

A GS Paper 3 — Indian Economy (Financial Inclusion, Digital Credit Systems, Microfinance & Rural Credit Policies)
o Essay Paper — ""Financial Inclusion & Women Empowerment: Bridging the Rural-Urban Divide"

Context: Introduction of the Grameen Credit Score in Budget 2025

e The Union Budget 2025 introduced the Grameen Credit Score to improve financial access for rural women entrepreneurs and Self-Help
Groups (SHGsS).
e This initiative aims to bridge the rural-urban financial divide by integrating informal rural transactions into the formal banking system.

o Key Question: Can digital credit scoring revolutionize financial inclusion in rural India?

What is the Grameen Credit Score?

V Definition: A digital credit assessment framework designed to measure the creditworthiness of rural women and SHGs, enabling them to access formal
financial services.
v Target Beneficiaries:

e Self-Help Groups (SHGs) & rural women entrepreneurs.
e Micro & small enterprises in rural areas.

Objective:
o Increase financial inclusion for rural women.
o Formalize SHG transactions & integrate them into India’s central credit system.

o Provide easier access to credit, loans & financial products.

o Inference: A structured credit scoring system helps rural women break financial barriers and build sustainable businesses.

How Does the Grameen Credit Score Work?

1. Credit Assessment Mechanism
v Evaluates SHGs and rural women based on:

o Financial transactions & savings behavior.
o Repayment history in micro-loans & group-based financing.
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o Business activities & economic participation.
V Uses digital analytics for fair & transparent assessment.

2. Integration with Financial Institutions

V Public Sector Banks, Regional Rural Banks (RRBs), Microfinance Institutions (MFIs), and NBFCs use the score to offer loans & financial products.
V Financial institutions create tailored loan schemes based on Grameen Credit Scores.

3. Institutions Covered Under the Initiative

V Public Sector Banks — Major role in implementing credit scoring.

V Regional Rural Banks (RRBs) & Cooperative Banks — Support last-mile financial delivery.
v Microfinance Institutions (MFTIs) — Cater to smaller loans for SHGs.

vV NBFCs & FinTech Companies — Help in digital integration & alternative credit assessment.

A Inference: A multi-level financial network ensures accessibility for rural women & SHGs.

Key Features of the Grameen Credit Score

Feature Description

Enhanced Financial Access Allows rural women to access credit cards, business loans & digital financial tools.

Customized Credit Products Offers tailored credit cards (X5 lakh limit) & flexible loans for SHG-led enterprises.

Bridging the Credit Gap Addresses shortcomings of traditional credit bureaus, which often ignore informal SHG transactions.
Economic Empowerment Empowers rural women to expand businesses, improve livelihoods & reduce financial dependency.
Digital Integration Uses Al-driven analytics for seamless credit assessment & tracking.

Encourages Formal Banking Practices Promotes EMISs, structured repayment, & financial discipline among SHGs.

o Inference: Digital credit scores will make financial services more inclusive and efficient.

Benefits of the Grameen Credit Score

1. Financial Inclusion for Rural Women & SHGs

v Reduces dependency on local moneylenders & informal credit sources.
v Encourages SHGs to adopt digital banking & structured financial planning.

2. Lower Borrowing Costs & Flexible Repayment Plans

V' Access to formal credit = Lower interest rates than informal borrowing.
v Encourages credit discipline among SHGs, leading to long-term financial stability.

3. Economic Growth & Poverty Reduction

v Boosts rural entrepreneurship & self-reliance.
V Strengthens rural supply chains by financing local businesses.

4. Encourages Women-Led Enterprises

v Women-led SHGs & micro-enterprises gain better financial opportunities.
v Empowers women to become key drivers of economic growth in villages.

* Inference: Grameen Credit Score will catalyze financial empowerment at the grassroots level.

Challenges in Implementing the Grameen Credit Score

1. Digital Divide & Tech Literacy

V Limited digital access & financial literacy in rural areas may slow adoption.
V' Need for awareness campaigns & digital training for SHGs.

2. Data Collection & Accuracy
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vV SHG transactions are mostly informal, making reliable data collection difficult.
v Need for robust mechanisms to track financial behavior accurately.

3. Resistance from Local Moneylenders

v Moneylenders may resist formal credit systems due to loss of influence.
V Need to strengthen SHG-Bank linkage programs.

4. Risk of Over-Indebtedness

v Easy credit access could lead to unmanageable debt burdens for SHGs.
v Proper credit counseling & financial planning must be integrated.

o Inference: A structured rollout with financial education & credit monitoring is essential for success.

Way Forward: Strengthening the Grameen Credit Score System

1. Digital & Financial Literacy for SHGs

v Train rural women in digital banking, credit management & loan repayments.
V Introduce fintech-based solutions for easy access to credit scores.

2. Strengthening SHG-Bank Linkages

V Encourage partnerships between SHGs & public sector banks for smooth credit flow.
V' Promote financial inclusion through mobile banking & self-service kiosks.

3. Developing a Robust Credit Assessment Framework

V Use Al & Big Data analytics for accurate credit risk assessment.
V Incorporate peer-review mechanisms within SHGs to ensure financial discipline.

4. Expanding SHG Credit Avenues

V Create dedicated SHG loan schemes with lower interest rates.
v Encourage micro-enterprises through targeted credit support.

* Inference: A multi-dimensional approach is needed to ensure the success of Grameen Credit Scores.

Tribhuvan Sahkari University

7 Syllabus Mapping:

2GS Paper 2 — Governance & Education (Higher Education Reforms, Cooperative Sector Development)

oGS Paper 3 — Economy & Rural Development (Cooperative Societies, Agricultural & Financial Cooperatives)
o Essay Paper — "Strengthening Cooperatives through Education: A Pathway to Rural Economic Growth"

Context: Introduction of the Tribhuvan Sahkari University Bill, 2025

e The Indian government has introduced the Tribhuvan Sahkari University Bill, 2025 in the Lok Sabha to establish India’s first national
cooperative university at the Institute of Rural Management Anand (IRMA), Gujarat.

e This initiative aims to formalize education, training, and research in the cooperative sector, ensuring professional management of cooperative
enterprises.

o Key Question: How will a dedicated cooperative university enhance rural economic development and cooperative governance in India?

What is Tribhuvan Sahkari University?

V India’s first national cooperative university aimed at providing specialized education and training for cooperative management.
V Declared an institution of national importance to ensure standardized cooperative education across India.
V Proposed at: Institute of Rural Management Anand (IRMA), Gujarat—a premier institute in rural management.

* Inference: The university will bridge the skill gap in cooperative governance, financial management, and rural entrepreneurship.

13



IQRA IAS

An Institute for Civil Services

Objectives of Tribhuvan Sahkari University

1. Develop Skilled Professionals for the Cooperative Sector

V Training in managerial, technical, and administrative roles specific to cooperatives.
v Capacity building for rural enterprises and cooperative organizations.

2. Promote Standardized Cooperative Education Across India

v Uniform academic structure for cooperative training.
v Integration of cooperative governance with modern business practices.

3. Strengthen Rural Development & Self-Reliance

V Supports India’s vision of Atmanirbhar Bharat by empowering rural cooperatives.
v Encourages youth participation in the cooperative movement.

A Inference: The university will professionalize cooperative governance and rural entrepreneurship.

Key Features of Tribhuvan Sahkari University
1. Sector-Specific Schools
v Specialized departments focusing on:

« Dairy & Fisheries Cooperatives || &

e Sugar & Agricultural Cooperatives |

o Cooperative Banking & Rural Credit )

« Multi-State Cooperatives & Cooperative Finance hil
« Cooperative Marketing & Laws -

2. Nationwide Affiliated Colleges

Vv 45 colleges in states with a strong cooperative presence (Maharashtra, Gujarat, Kerala, Karnataka).
Vv 122 colleges in states with emerging cooperative networks.

3. Digital & Hybrid Learning

v Integration with SWAYAM e-learning platform for online cooperative education.
V Distance learning programs for cooperative professionals.

4. Global Collaboration & Research

V Partnerships with international universities & cooperative institutions.
v Exchange programs for knowledge transfer in cooperative governance.

* Inference: The university aims to be a global hub for cooperative education and research.

About Institute of Rural Management Anand (IRMA)

@ Established in: 1979, by Verghese Kurien (Father of White Revolution).

@ Location: Anand, Gujarat.

¢ Aim: To develop leadership in rural management & cooperative governance.

V Education & Training: Specialized rural management courses.
v Policy Research: Studies on cooperative governance & rural finance.
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v Capacity Building: Strengthening cooperative institutions.
v Collaboration: Works with NDDB, NABARD, and the Government of India.

» Inference: IRMA will transition into a key academic pillar under the new university framework.

IRMA’s Future Role Post-University Establishment

1. Integration with Tribhuvan Sahkari University

vV IRMA will become a specialized school within the university.
V It will retain its identity while serving as a Centre of Excellence for Rural Management.

2. Expansion of Academic Offerings

v/ Advanced cooperative leadership programs & executive training.
v Higher research funding for cooperative policy innovation.

* Inference: The transformation will strengthen IRMA’s role in shaping cooperative professionals.

Impact of Tribhuvan Sahkari University on India’s Cooperative Sector

1. Strengthening the Cooperative Movement

v Bridges the knowledge gap in cooperative finance, governance & rural entrepreneurship.
v Encourages professional management of cooperative enterprises.

2. Boosting Rural Employment & Self-Reliance

v Equips rural youth with business & financial skills for cooperative startups.
v Enhances employment opportunities in dairy, agriculture, and banking cooperatives.

3. Financial & Policy Innovation for Cooperatives

v Improves cooperative banking practices & rural credit management.
v Promotes new business models for cooperative startups.

4. Global Positioning of India’s Cooperative Sector

v Enhances India’s leadership in cooperative governance on global platforms.
v Encourages international research collaborations in rural development.

A Inference: The university will be a catalyst for cooperative innovation, governance, and financial sustainability.

Challenges in Implementation

1. Ensuring Quality & Standardization in Cooperative Education

V Need for uniform curriculum across affiliated colleges.
v Continuous faculty training for cooperative studies.

2. Attracting Students & Industry Collaboration

V Need for awareness programs to highlight career opportunities in the cooperative sector.
V Industry tie-ups to ensure employment-ready graduates.

3. Financial & Administrative Challenges

V High operational costs for nationwide cooperative education infrastructure.
v Maintaining autonomy while aligning with government policies.

A Inference: Overcoming these challenges is key to the success of the university.

Way Forward: Strengthening Cooperative Education
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1. Structured Implementation Plan

V Clear roadmap for infrastructure, curriculum & faculty development.
v Public-private partnerships to enhance cooperative research funding.

2. Industry-Academia Collaboration

v Engagement with Amul, NDDB, NABARD for real-world training.
V Internship & placement programs with cooperative banks & rural enterprises.

3. Digital Integration & Global Knowledge Exchange

V Leveraging SWAYAM & Al-based education tools.
V International cooperative forums for knowledge sharing.

A Inference: A structured, innovation-driven approach will ensure the university’s long-term success.

Chocolate War

7 Syllabus Mapping:

oGS Paper 2 — Governance & Law Enforcement (NDPS Act, Police Role in Crime Prevention)
2GS Paper 3 — Internal Security & Narcotics Control (Maoist Insurgency, Drug Trade)

oGS Paper 4 — Ethics in Governance (Behavioral Change, Social Responsibility of Police)

» Context: Jharkhand’s “Chocolate War” Against Opium Cultivation

e Jharkhand Police has launched an innovative anti-narcotics campaign called “Chocolate War” to curb illegal opium farming in Maoist-
affected districts.
e This unique initiative combines awareness, law enforcement, and alternative livelihoods to prevent farmers from engaging in illicit cultivation.

o Key Question: Can behavioral nudges like distributing chocolates drive social change and reduce illegal activities?

What is the ""Chocolate War"' Initiative?

A Behavioral Change Strategy: Instead of using only force, police are distributing chocolates with anti-opium messages in rural markets.

Awareness Through Chocolates: The wrappers highlight the legal consequences of illegal opium cultivation under the Narcotic Drugs and Psychotropic
Substances (NDPS) Act, 1985.

Community Engagement: The campaign is supported by street plays, door-to-door awareness drives, and legal counseling for farmers.

Strict Law Enforcement: Authorities have begun FIR registrations, crop destruction drives, and arrests against illegal cultivators.

Focus on Alternative Livelihoods: Farmers are being encouraged to shift to legal crops like turmeric, pulses, and vegetables.

* Inspiration from "Nudge Theory" (Richard Thaler, Nobel Laureate in Economics, 2017):
P g y

o The campaign uses positive reinforcement (chocolates & awareness) instead of just punitive measures.
e Small, subtle nudges influence decision-making, discouraging illegal activities voluntarily.

? Targeted Regions: Maoist-Influenced Opium Cultivation Hubs

A Districts Affected:
v Khunti

v Ranchi

v Hazaribagh

V Latehar

v Palamu

v Chatra

o Why These Regions?

v Opium as a Cash Crop: Many tribal farmers rely on opium due to its high market value.

v Maoist & Mafia Nexus: Extremist groups promote and control opium cultivation to fund insurgency.

V' Law Enforcement Challenges: Dense forests, remote locations, and lack of alternative livelihoods make eradication difficult.
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* Data on Opium Cultivation in India:
@ India is legally allowed to grow opium for medicinal use, but illegal farming has increased.
@ Jharkhand, Madhya Pradesh, and Rajasthan are hotspots for illicit opium production.

o Impact of Opium Trade on Internal Security:

v Funds Insurgency: Opium revenues support Maoist groups, fueling extremism.

V Crime & Drug Addiction: Leads to increased local drug abuse and organized crime.

v Weakens Rural Economy: Farmers become dependent on an illegal crop with fluctuating earnings.

Legal Provisions: NDPS Act, 1985

* The Narcotic Drugs and Psychotropic Substances (NDPS) Act, 1985 regulates drug-related crimes in India.
v Punishments for Opium Cultivation:

e Up to 10 years imprisonment for small-scale production.
o Life imprisonment + property confiscation for large-scale cultivation.
o Death penalty for repeated large-scale drug trafficking offenses.

v Key Legal Measures Against Opium Cultivation:

e Crop Destruction Orders (Police & NCB destroy illegal opium fields).
e Strict FIRs & Legal Action (Crackdown on farmers & middlemen).
e Surveillance & Intelligence Gathering (Drones, satellite imagery for tracking opium fields).

* How Does "Chocolate War" Fit Into Legal Framework?
Encourages voluntary compliance before resorting to legal punishment.
Uses awareness first, then enforcement — a balanced approach.

X Multi-Pronged Strategy: How is the Government Tackling Opium Cultivation?

Strategy Implementation

Awareness Drives "Chocolate War" initiative, street plays, posters, village meetings
Alternative Livelihoods Promoting turmeric, maize, pulses, and legal medicinal crops
Strict Law Enforcement  FIRs, arrests, crop destruction, anti-mafia operations
Community Participation Local NGOs & tribal leaders involved in anti-drug campaigns
Technology Use Satellite mapping, drone surveillance to track illegal crops

* Inference: Behavioral strategies + strict enforcement + alternative livelihood = Sustainable Reduction in Opium Cultivation.

Challenges in Implementation

| Deep-Rooted Nexus Between Farmers & Insurgents:
V' Maoist groups force farmers to grow opium as a funding source.
V Local mafias control the supply chain, making it hard for farmers to exit the trade.

a8 High Profitability of Opium Farming:
V' A farmer earns 22-3 lakh per acre with opium vs. ¥40,000-50,000 per acre from regular crops.
v/ Without proper incentives, farmers won’t voluntarily switch crops.

@ Fear of Retaliation:
v Farmers who stop growing opium face threats from insurgent groups.
V' Government protection for whistleblowers & reformed farmers is weak.

@ Lack of Sustainable Alternatives:
vV Without strong market linkages & guaranteed prices, farmers may return to opium.

» Solution: Government must ensure:
Guaranteed procurement of alternative crops (e.g., turmeric, maize).

Better market access & financial incentives for farmers transitioning away from opium.
Stronger law enforcement to break the mafia-Maoist nexus.

Global Examples of Successful Drug Eradication Campaigns
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* Thailand's King’s Project:
v Thai government replaced opium farms with fruit & coffee plantations in the 1980s.
v Farmers received government support & export opportunities, eliminating illicit opium trade.

» Colombia’s Cocaine Eradication Program:
v Farmers received cash incentives for switching to cacao & rubber farming.
V' A mix of law enforcement + livelihood support reduced cocaine production.

o Afghanistan’s Opium Crisis (Failure Case)
@ The US-led eradication campaign failed because:
v No viable alternative crops were provided.
v Farmers were not financially compensated.

o Inference: "Eradicate & Replace" strategy works better than "Destroy & Abandon".

Prime Minister Dhan-Dhaanya Krishi Yojana

o Syllabus Mapping:

v GS Paper 2 — Governance & Policy Implementation (Agriculture Schemes, Rural Development)
v GS Paper 3 — Agriculture & Economy (Farm Productivity, Irrigation, Credit Access)

v Essay — Rural Development & Sustainable Farming

Context: Union Budget 2025-26 Introduces PM Dhan-Dhaanya Krishi Yojana

e Finance Minister announced the Prime Minister Dhan-Dhaanya Krishi Yojana (PM-DDKY) to address low agricultural productivity in 100
identified districts.
e The scheme aims to boost crop yield, improve post-harvest storage, and ensure better irrigation & credit access.

o Key Question: Can targeted interventions in low-productivity districts transform India's agricultural landscape?

About PM’s Dhan-Dhaanya Krishi Yojana

o Ministry: Ministry of Agriculture and Farmers’ Welfare
o Outlay: No separate allocation, but existing funds aligned for targeted interventions.
b g Coverage: 100 districts with historically low agricultural output.

b g Key Financial Allocations Under PM-DDKY:

v 31,000 crore for pulses (to boost protein-rich crop production).

V %500 crore for fruits & vegetables (to encourage diversification).
v 2100 crore for hybrid seeds (to improve yield & climate resilience).

o Objectives:

Enhancing Agricultural Productivity ~/

Crop Diversification ¥

Strengthening Post-Harvest Storage & Infrastructure bkl
Expanding Irrigation & Water Conservation O
Providing Financial & Credit Support to Farmers ®

Key Features of PM-DDKY

Convergence of Existing Schemes:

e MGNREGA funds for irrigation & farm infrastructure.
e PM Kisan Samman Nidhi & PM Fasal Bima Yojana for financial security.

Sustainable Agriculture & Crop Diversification:

o Shift from wheat-rice dominance to nutri-cereals, pulses, and oilseeds.
e Encouraging agroforestry & organic farming.

Post-Harvest Storage at Panchayat & Block Levels:

e Village-level cold storage & warehouses to reduce wastage.
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e Farmer Producer Organizations (FPOs) to manage storage facilities.

Enhanced Irrigation & Water Conservation:

o Expansion of Micro-Irrigation & Drip Systems to save water.
e Watershed development projects in rainfed districts.

Credit Access for Small & Marginal Farmers:

o Higher Kisan Credit Card (KCC) limits.
e Zero-interest farm loans up to X3 lakh for timely investments.

Special Focus on Women & Landless Farmers:

e Support for Self-Help Groups (SHGS) in agri-processing.
e Promoting livestock farming & allied activities for non-landowning farmers.

* Inference: PM-DDKY is an integrated strategy rather than a standalone scheme. By leveraging existing programs, it aims to maximize impact in
underperforming districts.

Why Are These 100 Districts Selected?

' Common Challenges Faced by These Districts:

Low Per Hectare Crop Yield: Due to outdated farming practices.

Water Scarcity: Lack of irrigation facilities & rainfall dependence.
Post-Harvest Losses: Inadequate storage leads to food wastage.

Poor Market Linkages: Farmers struggle to get fair prices.

Low Institutional Credit Penetration: Many farmers rely on informal lenders.

o Examples of Low-Productivity Districts:

v/ Maharashtra: Washim, Nandurbar (Water Scarcity, Low Yield)

v Odisha: Malkangiri, Koraput (Tribal Farming, Infrastructure Issues)
V Bihar: Sitamarhi, Araria (Flood-Prone, Weak Credit Access)

v Rajasthan: Barmer, Jaisalmer (Desert Farming, Droughts)

v/ Madhya Pradesh: Mandla, Chhatarpur (Limited Irrigation & Storage)

* Inference: These districts require a mix of technological interventions, financial support, and infrastructure development for agricultural
transformation.

Potential Benefits of PM-DDKY

Increased Farm Incomes

o Higher yields = More earnings for farmers
o Storage & processing = Reduced post-harvest losses

Crop Diversification & Climate Resilience

e Reducing wheat & rice dependency.
o Expanding millets, pulses, and oilseeds production.

Employment Generation in Rural Areas

e Warehouse & food processing jobs in villages.
o SHG-driven agri-businesses to empower women.

Reduction in Farm Loan Defaults
e Better irrigation & input support = higher productivity = easier loan repayments.

A Inference: A well-implemented PM-DDKY can improve rural incomes, reduce distress migration, and boost national food security.

Challenges in Implementation
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Bureaucratic Delays: Slow coordination between central & state agencies.
Lack of Awareness: Farmers need training in modern techniques.

Storage & Transport Gaps: Infrastructure development takes time.
Climate & Rainfall Dependence: Some districts rely heavily on monsoons.

Ensuring Proper Fund Utilization: Leakages in subsidy & support mechanisms.

* Solution:

V Digitized Fund Tracking to ensure efficient use of allocations.

V State-Level Task Forces for faster implementation & monitoring.

v Training & Workshops for farmers on modern techniques.

vV PPP Model for Infrastructure (Private sector investment in cold storage).

o Inference: Overcoming governance bottlenecks will be crucial for the scheme’s success.

Global Best Practices in Agricultural Productivity

* Vietnam’s Rice Revolution:
V Govt. invested in irrigation & hybrid seeds.
v From food importer to world's second-largest rice exporter.

o Brazil’s Cerrado Model:
V Transformed low-yield acidic soils into high-yield farmlands.
V Used lime treatment & mechanized farming.

o China’s Smallholder Support:
v Encouraged cooperative farming & digital agri-platforms.
v Improved credit access for rural farmers.

* Inference: A mix of tech adoption, policy incentives, and financial inclusion can revolutionize Indian agriculture.

INTERNATIONAL RELATIONS

Deportation: Humanitarian and Diplomatic Concerns

7 Syllabus: International Relations
o Source: The Print

Context: U.S. Deportation of Indian Nationals

The United States deported 104 Indian nationals for alleged immigration law violations. The deportees, shackled and transported on a U.S. military
aircraft, arrived in Amritsar, sparking diplomatic concerns over human rights violations. India, Brazil, and Colombia have formally objected to the treatment
of deported nationals, citing unfair practices and lack of due process.

Understanding Deportation

What is Deportation?

o Deportation is the forced removal of foreign nationals due to visa violations, illegal entry, criminal activity, or public safety concerns.
e Itis governed by U.S. Immigration and Customs Enforcement (ICE), responsible for enforcing immigration laws.

Why is Deportation Happening?

Stricter U.S. Immigration Policies: The U.S. has intensified crackdowns on illegal migration, continuing policies from the Trump administration.
Visa Overstay & Unauthorized Entry: Large numbers of Indian nationals overstay visas or attempt to enter the U.S. through illegal routes.

Final Removal List: The U.S. identified 487 Indians for deportation, citing national security concerns.

Use of Military Aircraft: Unlike previous deportations via commercial flights, the latest operation was classified as a “national security operation”,
leading to military involvement.
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How Are Deportations Carried Out?

e Immigration Detention Centers: Offenders are detained before deportation.
e Legal Proceedings: Deportees may apply for asylum or face expedited removal if found without proper documentation.
e Transport Mechanism: The U.S. government covers deportation costs, using commercial or military aircraft in extreme cases.

Issues Surrounding Mass Deportations

Human Rights Violations

e Shackling of deportees, including women and children, has raised serious concerns over inhumane treatment.
o UN Human Rights organizations have criticized such deportation practices.

Diplomatic Implications

o India, Brazil, and Colombia have raised formal objections to the lack of fair treatment of deportees.
e India has demanded assurances for better deportation protocols.

Lack of Legal Assistance & Due Process

o [Expedited removal often bypasses judicial review, limiting deportees' legal options.
e Many migrants do not receive legal aid, making appeals difficult.

Socioeconomic & Psychological Impact

o Deportees return to financial instability, social stigma, and uncertain employment opportunities.
o Families suffer long-term emotional and economic distress.

Rising Trend of Immigration Crackdowns

e Over 7.25 lakh undocumented Indians are at risk of deportation due to increased U.S. border enforcement.

Way Forward: Addressing Deportation Concerns

1. Diplomatic Engagement & Bilateral Dialogue: India must negotiate with the U.S. to ensure humane deportation processes and better legal
rights for migrants.

2. Rehabilitation & Reintegration Programs: The government should provide deportees with employment assistance, legal aid, and
psychological support.

3. Stronger Immigration Awareness Programs: Educational campaigns on legal migration pathways can prevent visa fraud and human
trafficking.

4. Monitoring of Immigration Agents: Strict regulations are needed to curb fraudulent agents who mislead migrants with false promises.

5. Global Legal Framework for Ethical Deportations: India should advocate at UN forums for humanitarian deportation policies and ethical
treatment of migrants.

Sheikh Mujibur Rahman: Architect of Bangladesh’s Independence

7 Syllabus Mapping:
2GS Paper 1 — Modern History (Partition of India, Bangladesh Liberation War)
oGS Paper 2 — International Relations (India-Bangladesh Relations, Political Developments in South Asia)

Context: Vandalism of Sheikh Mujibur Rahman’s Historic Residence

¢ India has strongly condemned the vandalism of Sheikh Mujibur Rahman’s historic residence in Bangladesh, highlighting its symbolic
importance in the country’s liberation struggle.
e This act has sparked diplomatic concerns and reaffirmed India's solidarity with Bangladesh in protecting its historical legacy.

o Key Concern: The attack on a national symbol threatens Bangladesh’s historical identity and reflects political tensions.

Who Was Sheikh Mujibur Rahman?

v Known as “Bangabandhu” (Friend of Bengal), Sheikh Mujibur Rahman was the founding father of Bangladesh.
V Led the independence movement against Pakistan and became Bangladesh’s first President & Prime Minister.
V His leadership in the 1971 Liberation War remains central to Bangladesh’s national identity.
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* Inference: Sheikh Mujibur Rahman played a pivotal role in shaping modern South Asian geopolitics.

Political Evolution of Sheikh Mujibur Rahman

Early Political Journey

v Began in the All-India Muslim League (1943) but later opposed West Pakistan’s dominance over East Pakistan (now Bangladesh).
v Founded the Awami League in 1949, advocating for Bengali self-rule.

Leading the Bengali Nationalist Movement

vV 1952 Language Movement: Protested against Urdu imposition, demanding Bengali as an official language.
V Six-Point Movement (1966): Demanded autonomy for East Pakistan, laying the groundwork for Bangladesh’s liberation.
v 1970 Elections: Awami League won 160 out of 162 seats, but Pakistan refused to transfer power, triggering mass protests.

1971 Liberation War & Independence

v/ March 7, 1971: Delivered historic speech in Dhaka, mobilizing Bengalis for self-rule.
v March 25, 1971: Pakistan Army launched Operation Searchlight, leading to mass killings.
V Declared Bangladesh’s independence on March 26, 1971 — Led to India’s intervention and Pakistan’s defeat in December 1971.

* Inference: His vision for Bengali identity and autonomy transformed into a full-fledged independence movement.

Post-Independence Leadership & Challenges

Nation-Building & Governance

v Framed Bangladesh’s Constitution (1972) — Established secularism, socialism, democracy, and nationalism as guiding principles.
v Strengthened India-Bangladesh relations, recognizing India’s support during the war.
V Focused on economic reconstruction after the war-ravaged Bangladesh.

Shift Towards Authoritarianism

v In 1975, imposed one-party rule (BAKSAL) — Banned political opposition, restricting democracy.
v Economic struggles and political discontent led to loss of popular support.

* Inference: His early democratic ideals shifted towards centralized control, leading to political backlash.

Assassination & Its Aftermath

vV August 15, 1975: Sheikh Mujibur Rahman and most of his family members were assassinated in a military coup.
v Bangladesh faced years of military rule after his assassination.
v His daughter, Sheikh Hasina, later revived his legacy, becoming Bangladesh’s Prime Minister.

* Inference: His assassination marked a turning point, leading to decades of political instability in Bangladesh.

Legacy & Contemporary Relevance

V Hailed as the Father of Bangladesh and awarded "Bangabandhu" title.
V His contributions to Bengali nationalism remain central to Bangladesh’s political identity.
v Despite political controversies, his leadership is widely respected in India and Bangladesh.

* Inference: His influence continues to shape Bangladesh’s governance, identity, and diplomatic ties with India.
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India-Bangladesh Relations & Mujibur Rahman’s Role

Key Aspects Details

Historical Ties India played a crucial role in Bangladesh’s liberation, supporting Mujib’s independence struggle.
Economic Relations Strong trade ties, with Bangladesh being India’s largest trade partner in South Asia.

Security & Connectivity Joint efforts in counter-terrorism, energy cooperation, and regional connectivity.

Mujib Borsho Celebrations India and Bangladesh jointly celebrated Mujibur Rahman’s 100th birth anniversary in 2021.

o Inference: Mujib’s vision strengthened India-Bangladesh relations, making him a symbol of Indo-Bangla friendship.
J g g g y g

Challenges in Protecting Mujibur Rahman’s Legacy

Political Polarization in Bangladesh

vV Awami League (Sheikh Hasina) upholds Mujib’s legacy, while opposition groups challenge it.
v/ BNP and radical elements seek to undermine his contributions.

Vandalism & Historical Revisionism

V' Attack on his historic residence reflects ongoing political tensions.
v Attempts to distort history may fuel diplomatic rifts with India.

Rising Extremism & Anti-India Sentiments

v Radical groups oppose Mujib’s secular vision, promoting Islamist ideologies.
V India must engage diplomatically to counter extremism and maintain stability.

* Inference: Mujib’s legacy remains contested, requiring proactive efforts to safeguard his historical contributions.
J gacy q gp g

Way Forward: Strengthening Historical & Diplomatic Ties

Reinforcing India-Bangladesh Diplomatic Relations

v Stronger cultural & educational exchanges to promote Mujib’s legacy.
V High-level political dialogue to ensure historical sites are protected.

Preserving Mujibur Rahman’s Historical Legacy

v Bangladesh must ensure stricter security for heritage sites.
v Joint India-Bangladesh heritage projects to maintain historical accuracy.

Countering Radicalization & Misinformation

V Collaborate on counter-extremism programs to prevent Mujib’s legacy from being distorted.
v Promote awareness in schools & institutions about Bangladesh’s history.

o Inference: A collaborative India-Bangladesh approach can protect Mujib’s historical importance and enhance bilateral ties.

United States Agency for International Development (USAID)

7 Syllabus Mapping:

2GS Paper 2 — International Relations (Foreign Aid, Bilateral Relations, Global Development Assistance)

2GS Paper 3 — Economy & Environment (Foreign Funding in Development, Climate Resilience, Public Health Initiatives)
b 4 Essay Paper — "Foreign Aid vs. Self-Reliance: The Role of International Development Assistance"

Context: Closure of USAID & Its Implications on India

e The closure of the United States Agency for International Development (USAID) under the Trump administration has raised concerns about
setbacks in global health, climate action, and development programs in India.
e As one of the largest foreign aid agencies, USAID played a critical role in India's economic, social, and environmental development.

o Key Question: How does the closure of USAID impact India’s health, climate, and developmental sectors?
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What is the United States Agency for International Development (USAID)?
V Definition:

o USAID is an independent US government agency responsible for foreign aid and development assistance.
o It supports economic growth, healthcare, democracy, and climate resilience globally.

V Established: 1961 by President John F. Kennedy under the Foreign Assistance Act.
v Headquarters: Washington, D.C., USA.
V Scale of Operations:

e One of the world’s largest aid agencies.
e Accounts for over 50% of total US foreign assistance.

* Inference: USAID's closure disrupts foreign aid distribution, impacting developing nations, including India.

Aim of USAID

v Poverty Alleviation: Supports education, healthcare, and sustainable development programs.

v/ Humanitarian Assistance: Provides disaster relief, food security, and emergency aid.

v Democracy & Governance: Promotes democratic institutions, free elections, and human rights.

V Climate Resilience & Energy Security: Invests in clean energy, climate adaptation, and sustainability projects.
v Economic Development: Funds infrastructure, technology, and private sector growth in developing countries.

* Inference: USAID played a crucial role in India's long-term socio-economic progress.

Key Functions of USAID
Function Description
Funding Development Projects Supports NGOs, foreign governments & international organizations.
Economic Growth & Food Security Encourages entrepreneurship, agricultural reforms & financial inclusion.
Healthcare & Sanitation Provides medical aid, promotes public health programs & disease control.
Disaster & Humanitarian Relief Responds to crises such as earthquakes, famines & conflicts.

Democracy & Human Rights Advocacy Supports free elections, governance reforms & human rights protection.

» Inference: USAID's diverse role made it an important global development partner.

USAID’s Contribution to India

Healthcare Initiatives
Maternal & Child Health:

¢ Reduced maternal and child mortality rates.
o Strengthened India’s immunization programs (e.g., Mission Indradhanush).

HIV/AIDS & Tuberculosis Control:

e Funded HIV prevention & treatment programs.
o Worked with the Indian government to combat TB.

Water & Sanitation (WASH)

v Open-Defecation-Free (ODF) Cities: Helped over 1,000 Indian cities achieve ODF status.
v Reduction in Diarrheal Deaths: Improved access to clean drinking water & sanitation facilities.

Clean Energy & Climate Resilience

V Solar Energy & Green Bonds: Funded India's renewable energy expansion, including large-scale solar projects.
V Disaster Risk Management: Supported disaster-resilient infrastructure in coastal regions.
V Sustainable Forestry & Agriculture: Encouraged afforestation & eco-friendly farming practices.

* Inference: USAID’s support in these sectors significantly contributed to India's sustainable development goals (SDGs).
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Impact of USAID Closure on India

Setback in Healthcare & Public Health Programs

X Reduced funding for HIV/AIDS, TB, and maternal health programs.
X Challenges in expanding immunization coverage & epidemic response.

Decline in WASH & Sanitation Initiatives

X Slowdown in urban sanitation projects (Open-Defecation-Free cities).
X Water quality & hygiene programs may receive less funding.

Impact on Clean Energy & Climate Resilience

X Reduction in financial support for renewable energy (solar, wind).
X Slower progress in disaster-resilient infrastructure development.

Weakening of Civil Society & Human Rights Programs

X NGOs dependent on USAID funding face financial constraints.
X Support for democratic governance, human rights, and social reforms weakens.

Decline in Developmental Research & Innovation

X Reduction in funding for research on poverty alleviation & rural development.
X Fewer technological collaborations in education, agriculture, and entrepreneurship.

* Inference: USAID’s closure creates funding gaps in critical developmental areas in India.

India’s Response & Alternative Strategies

Strengthening Domestic Funding for Development

V Increase government investment in healthcare, sanitation & climate resilience.
v Expand public-private partnerships (PPPs) to replace lost funding.

Expanding Bilateral Partnerships

v Enhance collaboration with J apan, EU, and Australia for development financing.
v Diversify aid sources through multilateral agencies (World Bank, ADB, UNDP).

Promoting Self-Reliance & Sustainable Growth

v "Atmanirbhar Bharat" (Self-Reliant India) to reduce dependency on foreign aid.
v Develop India-led global development initiatives (e.g., International Solar Alliance - ISA).

Encouraging Private Sector & Philanthropy

v Leverage CSR (Corporate Social Responsibility) for social impact projects.
v Strengthen financial incentives for private investment in clean energy & public health.

Strengthening Indian Development Aid Programs

v Expand India’s role in global aid through programs like "Development Partnership Administration (DPA)".
V Boost South-South Cooperation with African & South Asian nations.

o Inference: India must transition from aid recipient to a global development leader.
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The Fentanyl Crisis: A Public Health & Trade Challenge

7 Syllabus Mapping:

2 Gs Paper 2 — International Relations (US-China Trade War, Global Drug Policy, Bilateral Relations)
A GS Paper 3 — Internal Security (Narcotics & Drug Trafficking, Organized Crime, Illicit Supply Chains)
o Essay Paper — ""The Opioid Epidemic: A Global Threat to Public Health & Security"

Context: US Tariffs on China, Mexico & Canada Over Fentanyl Trafficking

e The US President has imposed 25% tariffs on China, Mexico, and Canada, linking the opioid crisis to trade policies.
e The US blames China for supplying precursor chemicals, which are processed in Mexico and smuggled into the US, worsening the fentanyl
epidemic.

b g Key Question: How does the fentanyl crisis impact global health, trade, and international relations?

What is Fentanyl?
V Definition:

o Fentanyl is a potent synthetic opioid, nearly 100 times stronger than morphine.
o It is medically used for severe pain relief but is also illicitly manufactured and distributed, fueling the opioid epidemic.

v Medical Use:

o Prescribed for cancer patients, post-surgery pain, and chronic pain conditions.
e Administered as injections, patches, lozenges, or nasal sprays.

V Tllicit Use & Danger:

o lllegally produced fentanyl is often mixed with heroin, cocaine, or counterfeit pills, increasing overdose risks.
o Stealth Distribution: Users unknowingly consume fentanyl-laced drugs, leading to fatal overdoses.

* Inference: While fentanyl has medical benefits, its illegal variants are driving the opioid epidemic, especially in North America.

Why is Fentanyl a Crisis in North America?

FACTOR IMPACT ON THE FENTANYL CRISIS
HIGHLY ADDICTIVE Mimics opioid effects, leading to rapid dependence & abuse.
ILLICIT SUPPLY CHAIN | China supplies precursor chemicals — Processed in Mexico — Smuggled into the US.
OVERDOSE DEATHS 75% of 107,000 US drug overdose deaths in 2021 involved opioids, mainly fentanyl.

POLICY CHALLENGES US-China tensions hinder cooperation on controlling fentanyl production.
STEALTH DISTRIBUTION | Fentanyl is secretly mixed into other drugs, leading to unintentional overdoses.

A Inference: Fentanyl is not just a health crisis but also a security and diplomatic issue involving multiple nations.

Global Supply Chain & Trafficking Routes

v Primary Source: China (Precursor Chemicals)
e China is a major producer of fentanyl precursors, which are legally manufactured but often diverted for illegal drug production.
v Processing & Smuggling: Mexico & Canada

e Drug cartels in Mexico process fentanyl from Chinese precursors and traffic it into the US via land routes.
e (Canada serves as a transit hub for illicit shipments to the US.

v Major Consumer: United States
e The US is the largest consumer of fentanyl and opioids, with rising overdose rates.

A Inference: Disrupting fentanyl trafficking requires coordinated international efforts among major source, transit, and destination countries.

Impact of Fentanyl Crisis on Global Trade & Diplomacy
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US-China Relations & Trade War Intensification

V The US accuses China of failing to control fentanyl precursors.
vV In response, the US imposed 25% tariffs on China’s imports, linking drug control with trade policy.

Mexico’s Role in Drug Trafficking

v Mexican cartels are primary fentanyl suppliers to the US.
V The US has increased border security measures, impacting US-Mexico trade.

Canada’s Diplomatic Dilemma

V Canada, a transit hub, faces pressure to tighten drug regulations.
V The crisis strains US-Canada trade ties, leading to stricter customs checks.

A Inference: The fentanyl crisis is reshaping international trade policies and worsening diplomatic tensions.

L. Consequences of the Fentanyl Crisis

Public Health Emergency

vV Overdose Epidemic: In 2021, over 107,000 Americans died from drug overdoses, 75% involving opioids.
v Burden on Healthcare Systems: Increased emergency room visits and addiction treatment costs.

Economic & Social Costs

V Loss of Productivity: The US economy loses $1.5 trillion annually due to opioid addiction (Council of Economic Advisors).
V Rising Crime Rates: Drug trafficking fuels organized crime, human trafficking, and money laundering.

Border Security & Law Enforcement Challenges

vV Smuggling Operations: US authorities struggle to intercept fentanyl at the Mexico border.
v Dark Web Sales: Illicit fentanyl is increasingly trafficked through online platforms.

o Inference: The fentanyl crisis affects health, economics, law enforcement, and global diplomacy.

Global & US Policy Responses to the Fentanyl Crisis

US Policy Measures

V Increased Border Security: More funding for border patrol & drug detection technology.
v Legal Actions: Stricter penalties for fentanyl trafficking and illegal opioid distribution.
v Diplomatic Pressure: Pushing China to regulate fentanyl precursors.

China’s Response

v 2019 Crackdown: China banned all fentanyl-related substances but illegal exports continue through underground networks.
V Limited Enforcement: US claims China’s enforcement is weak, allowing continued trafficking.

Global Cooperation Efforts

v UNODC (United Nations Office on Drugs & Crime): Advocates global monitoring of synthetic opioids.
V' US-Mexico Task Force: Joint operations to disrupt cartel supply chains.
v Canada’s Crackdown: Stricter drug screening & border inspections.

* Inference: Despite international efforts, fentanyl trafficking remains a growing threat due to its stealth production and high demand.

Way Forward: A Multi-Pronged Strategy to Combat the Crisis

Strengthening Global Supply Chain Monitoring

V Enforce strict regulations on precursor chemicals.
v/ Enhance cooperation between US, China, Mexico & Canada to track fentanyl movements.
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Disrupting Drug Cartels & Traffickers

V Increase funding for law enforcement to intercept fentanyl shipments.
v Target online black markets where fentanyl is sold.

Expanding Public Health & De-Addiction Programs

V Invest in opioid addiction treatment & rehabilitation.
V Increase availability of naloxone (opioid overdose reversal drug).

Reforming Trade & Diplomatic Relations

V Negotiate a fentanyl control agreement between US, China & Mexico.
V Link trade policies to cooperation on drug enforcement.

A Inference: A combination of enforcement, public health intervention, and global cooperation is needed to tackle the fentanyl crisis.

South Sudan: Famine Crisis & Geopolitical Challenges

7 Syllabus Mapping:

oGS Paper 2 — International Relations (Africa, Civil Conflicts, Humanitarian Crisis, UN Interventions)

2GS Paper 1 — Geography (Physical Geography, River Systems, Climate & Food Security in Africa)

oGS Paper 3 — Disaster Management & Security (Famine, Resource Conflicts, Role of International Organizations)

Context: Famine Declared in SPLM-N Controlled Territories

@ The Sudan People’s Liberation Movement-North (SPLM-N) has declared famine in the Nuba Mountains and parts of Blue Nile State, worsening
the humanitarian crisis in Sudan and South Sudan.
@ The situation has been aggravated by ongoing civil conflicts, economic instability, and climate-related challenges.

o Key Question: What are the causes of famine in Sudan, and what are its geopolitical implications for South Sudan and the region?

South Sudan: A Country Overview

Location & Borders

v Region: East-Central Africa
V Capital: Juba
v Borders:

e Sudan (North)

o Ethiopia (East)

e Kenya & Uganda (South-East & South)

e Democratic Republic of the Congo (South-West)
e Central African Republic (West)

Geography & Physical Features

V Nile River System: The White Nile flows through South Sudan, supporting agriculture and livelihoods.
v Sudd Wetlands: One of the world’s largest freshwater wetlands, critical for biodiversity and local communities.
v Mountains & Terrain:

o Imatong Mountains (Southeast) — Highest Peak: Mount Kinyeti (3,187m)
e Nuba Mountains (Contested Region in Sudan) — Affected by famine.

V Climate & Agriculture:
e Tropical Savannah & Floodplains — Prone to seasonal droughts & floods.
o Dependent on Rainfed Agriculture & Livestock Farming.

* Inference: South Sudan’s geography makes it highly vulnerable to climate shocks, affecting food security and livelihoods.
geography ghly g
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Sudan People’s Liberation Movement-North (SPLM-N)
V Origins:

e A breakaway faction of the Sudan People’s Liberation Movement (SPLM) after South Sudan’s independence in 2011.
e Remained in Sudan, fighting for autonomy for the Nuba Mountains and Blue Nile regions.

v Demands & Struggle:

e Greater autonomy & self-governance for marginalized communities.
o Resource sharing & fair political representation.

vV Conflict Zone:

e SPLM-N controls parts of South Kordofan, Blue Nile & Nuba Mountains.
o Faces military action from Sudanese forces, leading to a severe humanitarian crisis.

o Inference: SPLM-N's control over famine-affected regions makes food aid difficult, worsening the crisis.
g g

Why Has Famine Been Declared in Sudan & South Sudan?

Armed Conflict & Political Instability

e Ongoing fighting between SPLM-N, Sudanese Army & Rebel Groups has disrupted food supplies & aid delivery.
o Attacks on civilians & farms have left populations starving.

Economic Collapse & Sanctions

o Hyperinflation & food shortages caused by decades of war.
o US sanctions & international isolation have limited economic recovery.

Climate Change & Extreme Weather

e Severe droughts & erratic rainfall have destroyed crops & water sources.
e Desertification in Sudan & shrinking Sudd wetlands impact livelihoods.

Blockade of Humanitarian Aid

e SPLM-N's territorial control prevents UN agencies & NGOs from delivering relief supplies.
e Food prices skyrocketing due to import restrictions.

o Inference: A deadly mix of war, economic failure, and climate change is pushing millions towards starvation.

Global & Regional Impact of the Crisis

Impact on South Sudan

v/ Mass Refugee Influx: Thousands fleeing famine-affected regions of Sudan into South Sudan.
v Economic Strain: South Sudan’s fragile economy cannot support large numbers of displaced people.
V Cross-Border Conflict Risks: SPLM-N’s presence in Sudan may trigger conflicts with South Sudan.

Impact on Africa & International Community

v UN & World Food Programme (WFP) Under Pressure: Limited resources to manage multiple crises (Sudan, Ethiopia, Ukraine, Gaza).
v Regional Destabilization: Sudan-South Sudan tensions could lead to new armed conflicts.
v US, China & Russia's Strategic Interests: Global powers may intervene diplomatically or militarily due to oil & security concerns.

» Inference: South Sudan risks getting dragged into a larger humanitarian & geopolitical crisis.

The Way Forward: Addressing the Humanitarian & Political Crisis

Immediate Humanitarian Assistance & Aid Access

e UN & African Union must pressure SPLM-N & Sudan to allow food aid.

29



IQRA IAS

An Institute for Civil Services

o International donors need to increase funding for famine relief.
Conflict Resolution & Peace Talks

e Mediation by African Union (AU) & IGAD (Intergovernmental Authority on Development).
o Power-sharing agreement for SPLM-N regions to stabilize governance.

Strengthening Food Security in South Sudan

o Expanding climate-resilient agriculture & irrigation projects.
e Encouraging regional trade partnerships for food imports.

Global Action on Climate Change & Food Security

e More climate adaptation funding for African countries.
e Reducing economic sanctions that hurt civilian populations.

A Inference: A mix of diplomacy, humanitarian aid, and economic reforms is needed to prevent long-term famine & conflict.

¥& Conclusion: South Sudan’s Famine — A Crisis of Conflict & Climate

V The famine in Sudan & South Sudan highlights the deadly combination of war, economic collapse, and climate change.
v South Sudan faces regional instability due to refugee inflows and cross-border tensions with SPLM-N.
V International intervention is needed to facilitate humanitarian aid, peace talks, and long-term food security measures.

@ Without urgent action, South Sudan risks becoming the epicenter of one of Africa’s worst humanitarian crises!QW

DEFENCE & SECURITY

TROPEX-25: Indian Navy’s Largest Maritime Warfare Exercise

7 Syllabus Mapping:
2GS Paper 3 — Security & Defence
2GS Paper 2 — International Relations & Maritime Strategy

Context: TROPEX-25 Underway in the Indian Ocean Region (IOR)

The Indian Navy’s biennial Theatre Level Operational Readiness Exercise (TROPEX-25) is currently being conducted from January to March
2025 across the Indian Ocean Region (IOR).

This largest maritime exercise of the Indian Navy tests combat preparedness, joint warfighting capabilities, and strategic operational readiness in
a multi-domain battlespace.

What is TROPEX?

V Full Form: Theatre Level Operational Readiness Exercise (TROPEX).

V Frequency: Conducted biennially (every two years).

v Organized by: Indian Navy.

V Location: Indian Ocean Region (IOR), covering critical maritime zones & exclusive economic zones (EEZs).

o Significance: TROPEX is India’s largest naval exercise, showcasing its blue-water navy capabilities and strategic dominance in the Indo-Pacific
region.

Objectives & Key Features of TROPEX-25

Strengthening Maritime Security

V Focus on conventional & asymmetric threats in the maritime domain.
v Simulation of real-world combat scenarios involving enemy surface vessels, submarines, and aircraft.
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Joint Warfare Operations
v Conducted with integrated participation of:
o Indian Navy (lead agency).
e Indian Army & Air Force for joint tri-service coordination.
e Indian Coast Guard for maritime security & coastal defense.

Combat Readiness Testing

v Operational testing of naval fleets, aircraft carriers, submarines, and destroyers.
V Live weapon firings & missile launch simulations to test real-time combat efficacy.

Multi-Domain Warfare Tactics

v Cyber & Electronic Warfare: Testing electronic jamming, cyber attacks & countermeasures.
v Anti-Submarine Warfare (ASW): Submarine detection, torpedo evasion, and deep-sea combat exercises.
v Amphibious Operations: Simulated beach landings & coastal assault drills involving the Marine Commandos (MARCOS).

Indo-Pacific & Geopolitical Significance

v Strengthens India’s naval footprint in the Indo-Pacific.
v Enhances deterrence capabilities against regional maritime threats.
V Focus on safeguarding Sea Lines of Communication (SLOCs), essential for global trade.

* Inference: TROPEX is not just a military exercise but a strategic demonstration of India’s naval superiority and regional stability efforts.

Strategic Importance of TROPEX in India’s Maritime Defence

Ensuring Maritime Domain Awareness (MDA)

V' Enhances surveillance capabilities in the Indian Ocean Region (IOR).
V Utilizes Naval Reconnaissance Aircraft (P-81 Poseidon) for real-time intelligence gathering.

Countering Chinese Influence in the Indo-Pacific

V China’s expanding naval presence in the Indian Ocean (String of Pearls strategy) poses a security challenge.
vV TROPEX reinforces India’s deterrence posture against PLA Navy (PLAN) incursions.

Strengthening the QUAD & Naval Partnerships

v Enhances interoperability with allies like the U.S., Japan, and Australia.
v Complements India’s role in QUAD maritime security initiatives.

* Inference: TROPEX is a critical component of India’s maritime securit doctrine, reinforcing its regional influence and strategic autonomy.
p y g g g y

Role of TROPEX in India’s Defence Strategy

Naval Modernization & Self-Reliance

v Strengthens India’s Atmanirbhar Bharat initiative in defence manufacturing.
V Tests indigenous warships, submarines & missile systems developed under Make in India.

Enhancing Blue Water Naval Capabilities

v Expands India’s power projection capabilities beyond coastal defense.
V Reinforces India’s control over critical chokepoints like Malacca Strait & Andaman Sea.

Integration with Other Naval Exercises

v Malabar Exercise (India, US, Japan, Australia) — Focus on multi-national naval coordination.
vV VARUNA (India-France Exercise) — Enhances Indo-French naval interoperability.
Vv MILAN (Multilateral Naval Exercise) — Involves participation of several friendly foreign navies.
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* Inference: TROPEX strengthens India’s maritime partnerships, ensuring a collective security framework in the Indo-Pacific.

Challenges in Maritime Security & Naval Preparedness

Increasing Chinese Presence in the IOR
e China’s naval expansion & base development in Gwadar (Pakistan), Hambantota (Sri Lanka), and Djiboutichallenge India’s dominance.
Threats from Piracy & Non-Traditional Security Issues

o Rising piracy incidents near Gulf of Aden.
e Maritime terrorism & illegal trade pose additional risks.

Need for Advanced Maritime Surveillance

o Gaps in undersea surveillance & satellite-based naval monitoring.
o Need for enhanced integration of AI-based maritime intelligence.

* Inference: TROPEX provides a platform to assess and strengthen India’s maritime security architecture.

Way Forward: Strengthening India’s Maritime Capabilities

Strengthening Indigenous Naval Defence

V Accelerate development of indigenous aircraft carriers, submarines, and warships under Make in India.
v Expand India’s maritime drone & Al-driven naval surveillance programs.

Deepening Indo-Pacific Naval Alliances

v Expand naval partnerships with QUAD, ASEAN, and Indian Ocean Rim Association (IORA).
V Increase frequency of joint exercises with friendly navies.

Enhancing Maritime Domain Awareness (MDA)

v Strengthen coastal surveillance networks & Al-powered threat analysis systems.
v Develop strategic naval bases in Andaman & Nicobar Islands.

Ensuring Strategic Deterrence Against China

v Deploy more nuclear-powered submarines (SSNs) & aircraft carriers.
v Strengthen naval presence near the Malacca Strait & South China Sea.

Donkey Route: The Rise of Illegal Immigration Networks

7 Syllabus Mapping:
oGS Paper 3 — Internal Security (Human Trafficking, Border Control, Organized Crime)
2GS Paper 2 — International Relations (India-US Migration Issues, Global Human Trafficking Networks)

Context: Delhi Becomes a Key Transit Hub for the Donkey Route

e [llegal immigration via the ‘Donkey Route’ has surged, with Delhi emerging as a major transit hub for human smuggling networks.
e A 100% rise in the arrest of agents and facilitators in 2024 highlights the growing security and diplomatic concerns surrounding this issue.

o Key Concern: The rise in illegal immigration exposes migrants to human trafficking, financial exploitation, and serious security threats.

What is the ‘Donkey Route’?

V The ‘Donkey Route’ is an illegal immigration method where individuals take circuitous, multi-country routes to enter the US while avoiding
detection.
V Facilitated by human smuggling syndicates, this method exploits weak immigration laws in transit countries.

A Inference: The ‘Donkey Route’ thrives due to loopholes in international border security, corruption, and high migrant desperation levels.
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Features of the Donkey Route
Indirect Travel to Evade Detection
V Instead of direct India-US flights, migrants travel through multiple transit countries such as:

o Latin American Nations = Ecuador, = Colombia, # Panama
o Europe & Middle East & Turkey, &= UAE, = Russia
o US Border Neighbors 'l Mexico, ! Guatemala

v Objective: To break travel history patterns, reducing the risk of detection by immigration authorities.
Fake Documents & Forged Travel History

V Syndicates provide:

HOW THE ‘DONKEY ROUTE’

Europe

o Counterfeit visas &

WORKS IN EUROPE

passports - France iy Last year, Serbia had to change its visa rules
« Forged immigration ma ROMania because of the illegal migrants, including
stamps Black Ses Indians, flooding it as an entry point to Europe

o Fabricated background
information 2

- = - Asia
v Objective: To mislead border Afri Mediterranean Sea \g {
: . nca ~ “. @
security officials into allowing ~a £5 0%
- il
passage. ; -~ B %
. DESTINATION 13 |akh ~~.~!___~_:_- & R :q 5
Organized Human Smuggling EUROPE | lllegal immigrants were : o bR
Networks Serbia's visa-freeregime | recorded by European K<j India 3l v
forIndians was being ' authorities in the flrst : 3 o
. ] ) exploitedtogetintothe | 10 monthsof 2022, A
v Syndicates operz?te in multiple bordering Austria, | Many of them were Arabian Sea \\\ o
countries, coordinating safe houses, Hungary and Romania, | nationals of the h y
fake documents, and bribery and ultimatelytoltaly | countries allowed visa- \ AJ
networks. and France. | free arrivals by Serbia. ".\_,

v Migrants pay between 320-50
lakh ($25,000-$60,000) for illegal entry.
v Agents in India, Mexico, and the US manage operations at each stage.

A Inference: The Donkey Route is not an isolated crime—it is a well-organized, transnational human trafficking network.

Impacts of the Donkey Route

Exploitation of Migrants

V False Promises: Many migrants are deceived into thinking the journey is safe & legal.
V Financial Drain: Families sell land, property, or take loans to pay smuggling fees.
v Human Rights Violations: Migrants face robbery, assault, and abandonment in dangerous transit zones.

Security Threats

V Terrorism & Drug Cartels: The same routes used for illegal immigration are exploited by terrorist organizations & drug cartels.
v Border Security Risks: Countries like the US, Mexico, and India struggle with undocumented immigrants & border control challenges.

Economic & Diplomatic Burden

V Increased Deportations: Indian migrants deported from US, Mexico, and Latin American nations strain diplomatic relations.
V' Law Enforcement Costs: More resources are diverted for tracking human trafficking rings & border security measures.

* Inference: Illegal immigration leads to humanitarian crises, diplomatic friction, and rising security concerns.
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Global Perspective: Similar Routes in Other Regions

ROUTE REGION KEY FEATURES
MEDITERRANEAN ROUTE | North Africa — Europe Used by African migrants entering Europe via Libya, Italy, and Spain.
DARIEN GAP ROUTE South America — USA One of the world’s deadliest migration routes, through dense jungles in Panama.
BALKAN ROUTE Middle East — Europe = Common among migrants from Syria, Afghanistan, and Iraq attempting to enter Europe.

o Inference: Illegal migration is a global crisis—similar networks exist worldwide, impacting regional security and human rights.

Measures Taken by the Indian Government

Strengthening Border & Airport Security

V Stricter immigration checks at airports to detect fake documents.
V Use of Al-based facial recognition at major transit points.

Cracking Down on Smuggling Syndicates

v/ 100% increase in arrests of agents & facilitators in 2024.
v Special Task Forces (STFs) and Immigration Police deployed in Delhi & Punjab.

Diplomatic Engagement with Affected Nations

V Bilateral agreements with the US & Mexico to streamline deportation processes.
v Cooperation with Latin American countries to crack down on fraudulent visa practices.

Awareness Campaigns Against Illegal Migration

V' Government outreach programs in states like Punjab, Haryana, and Gujarat—high migration hubs.
v Educational campaigns for youth about legal migration alternatives.

* Inference: While enforcement efforts have improved, more focus is needed on preventing human smuggling at its source.

Way Forward: Tackling Illegal Migration Effectively

Strengthening International Collaboration

V India must enhance cooperation with the US, Mexico, and Latin American nations to disrupt smuggling networks.
V Need for intelligence-sharing agreements on visa fraud & human trafficking.

Expanding Legal Migration Pathways

V Increase work & student visa opportunities to reduce demand for illegal migration.
v Ease immigration for skilled professionals through bilateral agreements.

Strict Crackdown on Fake Document Networks

V Stronger Al-based verification systems for visa applications.
V Faster legal action against document fraud agencies.

Community Awareness & Youth Counseling

v Educating potential migrants about risks of illegal immigration.
v Providing legal job opportunities in India to curb migration pressures.

* Inference: The solution lies in a combination of law enforcement, global cooperation, and legal migration reforms.
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ECONOMY

Union Budget 2025

7 Syllabus Mapping:

2GS Paper 3 — Indian Economy (Fiscal Policy, Budgeting, Infrastructure, Employment, Energy Sector)
2 Gs Paper 2 — Governance (Welfare Schemes, Taxation Policy, Social Sector Reforms)

b g Essay Paper — “India’s Budgetary Strategy for Sustainable Growth”

' Context: Union Budget 2025 Unveiled

e On February 1, 2025, the Finance Minister presented the Union Budget 2025-26, focusing on tax relief, infrastructure growth, employment
generation, and fiscal discipline.

e With a strong emphasis on middle-class benefits, clean energy, and manufacturing, the budget aims to accelerate India's economic growth
while ensuring fiscal consolidation.

b g Key Question: How does the Union Budget 2025 address India's economic challenges and opportunities?

Key Announcements in Union Budget 2025

Income Tax Reforms: Major Relief for Middle-Class Taxpayers

V Income tax exemption limit increased to ¥12 lakh under the new tax regime.
V Standard deduction retained, effectively raising the exemption to Z12.75 lakh for salaried individuals.
V Reduced tax rates for MSMEs & Startups to boost small businesses.

o Impact: Higher disposable income will increase consumer demand in sectors like retail, real estate, and automobiles.

Capital Expenditure Boost: Infrastructure Push

v/ %11.21 lakh crore allocated, a 10% increase from the previous year.
V Sectoral Allocations:

e Railways: 2.3 lakh crore for modernization & high-speed corridors.
o Expressways: 1.3 lakh crore for highway expansion.
e Urban Development: 380,000 crore for metro & smart city projects.

o Impact: Infrastructure spending will drive economic activity, create jobs, and improve logistics efficiency.

Manufacturing & MSME Growth

v National Manufacturing Mission to expand domestic production and reduce import dependency.
v Expansion of PLI schemes in semiconductors, electronics, and defense sectors.
v 34,000 crore MSME Credit Expansion for small businesses.

' Impact: Strengthening 'Make in India’, increasing employment, and boosting exports.
p g g g employ g exp

Employment Generation: 22 Lakh Jobs Targeted

V Sector Focus: MSMEsg, textiles, leather, and electronics manufacturing.
V Skill Development: Expansion of Skill India Mission with ¥2,000 crore allocated for AI & Robotics training.

o Impact: Higher employment rates and a skilled workforce will support India's economic transition.

Agriculture & Rural Development

v Prime Minister Dhan-Dhaanya Krishi Yojana: Special support for 100 low-yield districts.
V Rural Credit Expansion: 1.2 lakh crore allocated, with Kisan Credit Card (KCC) loan limit raised to %5 lakh.
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b 4 Impact: Agricultural modernization and rural prosperity, but major structural reforms are missing.

Nuclear & Clean Energy Transition

v 220,000 crore allocated for Small Modular Reactors (SMRs) to strengthen nuclear power.
v %10,000 crore for lithium-ion battery recycling and solar PV incentives.
v Green Hydrogen incentives to promote India's renewable energy goals.

 Impact: Accelerating India's energy security and climate commitments.
P g gy Yy

UDAN Scheme Expansion for Regional Connectivity

V 120 new destinations added under regional air travel expansion.
v Target: 4 crore passengers in the next 10 years.

o Impact: Improving domestic air connectivity and boosting regional tourism.

Fiscal Deficit Reduction: Macroeconomic Stability

V Fiscal deficit reduced to 4.4% of GDP from 4.8% in FY 2024-25.
V' Net market borrowings capped at Z11.54 lakh crore for fiscal prudence.

o Impact: Ensuring financial discipline while maintaining growth.

Positive Aspects of Union Budget 2025

KEY AREA POSITIVE IMPACT
TAX RELIEF FOR MIDDLE-CLASS Increased disposable income, driving consumption growth in housing, automobiles, and retail.
MASSIVE INFRASTRUCTURE SPENDING | Enhances connectivity, employment, and long-term economic growth.
MANUFACTURING & MSME SUPPORT Strengthens 'Make in India' and promotes self-reliance in key industries.

FOCUS ON CLEAN ENERGY Reduces carbon footprint and promotes sustainable industrial development.
JOB CREATION INITIATIVES Expanding skill training and employment generation in high-growth sectors.
FISCAL DEFICIT CONTROL Enhances investor confidence and ensures macroeconomic stability.

* Inference: The budget is well-balanced, supporting both economic expansion and fiscal discipline.

Limitations & Challenges in Budget 2025

ISSUE LIMITATION & CONCERN
OVERESTIMATED REVENUE PROJECTIONS | Income tax revenue growth target (14.4%) may be unrealistic despite major tax reliefs.
LIMITED AGRICULTURAL REFORMS No significant MSP reforms or crop diversification strategies to tackle farmer distress.
LOW R&D EXPENDITURE India’s R&D spending remains 0.64% of GDP, far behind China (2.2%) and Germany (3.1%).
WEAK PRIVATE INVESTMENT BOOST No significant tax incentives or policy push for higher private sector investments.

MISSED EXPORT GROWTH OPPORTUNITY | While infrastructure boosts domestic trade, export incentives remain limited.

* Inference: While the budget is strong on infrastructure and taxation, deeper structural reforms in agriculture and innovation are needed.

The Way Forward: Enhancing the Budget’s Impact

Strengthen Agricultural & Rural Reforms

e Implement market-driven MSP and encourage crop diversification.
e Promote organic & millet-based farming for exports.

Boost Private Investment in Key Sectors

o Introduce tax reliefs for manufacturing & exports to drive industrial growth.
e Strengthen Public-Private Partnerships (PPPs) in infrastructure & energy.

Increase R&D & Innovation Spending

e Raise R&D allocation to 1.5% of GDP to drive industrial and technological advancements.
e Support Al & semiconductor research with focused incentives.
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Enhance Green Energy & Climate Strategy

o Expand the Green Hydrogen Fund and integrate solar & wind projects nationwide.
e Introduce carbon credit incentives for industries adopting clean energy.

o Inference: These steps can ensure balanced economic growth while maintaining sustainability and innovation.

Repo Rate Reduction: Impact on India's Economy

7 Syllabus Mapping:
2 Gs Paper 3 — Indian Economy (Monetary Policy, Inflation, Growth)
2GS Paper 2 — Governance & RBI’s Role in Economic Management

Context: RBI Cuts Repo Rate to 6.25% After Nearly Five Years

The Reserve Bank of India (RBI) has reduced the repo rate by 25 basis points (bps) to 6.25%, marking its first rate cut since 2020. This move is aimed
at boosting economic growth by making borrowing cheaper while ensuring inflation remains under control.

The rate cut aligns India with global central banks, many of which have shifted to accommodative monetary policiesto stimulate economic growth.

What is the Repo Rate?

V Definition: The repo rate is the interest rate at which the RBI lends money to commercial banks for short-term liquidity needs.
v Key Role: A crucial monetary policy tool used to:

« Control inflation "\
e Manage liquidity in the banking system ®
« Regulate economic growth ~/

* Inference: By adjusting the repo rate, the RBI influences borrowing costs, impacting consumer spending, investment, and overall economic
momentum.

How Does the Repo Rate Work?

When RBI Lowers the Repo Rate (Expansionary Policy)

v Borrowing becomes cheaper for banks.
V Banks offer loans at lower interest rates, encouraging business expansion and consumer spending.
vV More liquidity in the system, stimulating economic activity.

When RBI Increases the Repo Rate (Contractionary Policy)

v Borrowing becomes expensive, discouraging excessive credit flow.
v/ Reduces consumer and business spending, helping curb inflation.
V Less liquidity in the market, stabilizing price levels.

* Inference: The repo rate balances growth and inflation, ensuring financial stability.

Impact of Repo Rate Reduction on the Economy

Cheaper Loans for Consumers & Businesses

v Lower home loan, auto loan, and personal loan interest rates.
v Encourages borrowing, boosting demand in real estate, automobile, and retail sectors.

Increased Investment & Economic Growth

v Corporates and MSMEs get loans at lower costs, promoting business expansion and infrastructure projects.
v Encourages startups & entrepreneurship, driving economic innovation.
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Job Creation & Higher Employment

V Business expansions lead to increased hiring in manufacturing, services, and infrastructure sectors.
v Higher demand boosts labor-intensive industries, reducing unemployment rates.

Inflation Management: A Double-Edged Sword

v If managed well, can stimulate growth without overheating the economy.
V Risk: If excessive liquidity enters the market, it may lead to higher inflation.

Aligning with Global Economic Trends

v/ Many central banks worldwide have adopted lower interest rate policies to promote growth.
v Helps India remain competitive in attracting foreign investments.

o Inference: The rate cut is expected to boost economic momentum, but inflation risks need careful monitoring.

Challenges & Risks of a Lower Repo Rate

Inflationary Pressure

o Lower rates may increase demand, leading to higher inflation.
o RBI must balance economic growth with price stability.

Banking Sector Profitability

o Lower interest rates reduce profit margins for banks, affecting their financial stability.
Impact on Savings & Fixed Deposits

o Interest rates on FDs & savings accounts decrease, reducing returns for retired individuals & fixed-income investors.
Fiscal & Global Uncertainties

» Rising fiscal deficit, global oil prices, and US Fed policy shifts may impact India's financial stability.

* Inference: A balanced approach is required to prevent economic overheating while maintaining growth momentum.

Way Forward: Strengthening India’s Monetary Policy Framework

RBUI’s Inflation-Targeting Approach

v Maintain repo rate flexibility to balance inflation & growth.
v Use monetary tightening if inflation rises beyond the 4% target.

Strengthening Liquidity Management

V Ensure credit flow to productive sectors, reducing risks of non-performing assets (NPAs).
v Encourage targeted lending to MSMEs & priority sectors.

Aligning With Global Economic Trends

v Monitor global interest rate trends, ensuring India remains competitive for FDI.
v Enhance forex reserves management to counter global economic shocks.

Supporting Financial Inclusion & Banking Sector Stability

V Strengthen digital lending & financial inclusion policies to expand access to affordable credit.
v Encourage diversification of banking sector investments to reduce risks.
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Monetary Policy Committee (MPC)

7 Syllabus Mapping:

2GS Paper 3 — Indian Economy (Monetary Policy, Inflation Control, RBI Functions)

oGS Paper 2 — Governance (Regulatory Bodies, RBI’s Autonomy & Government Role in Economic Policy)
o Essay Paper — ""Balancing Growth & Inflation: The Role of Monetary Policy in Economic Development"

Context: RBI’s MPC Meeting & Expectations of a Rate Cut

e The Reserve Bank of India’s (RBI) Monetary Policy Committee (MPC) is set to meet in Mumbai, with speculations of a potential repo rate cut
to boost consumption-driven demand after the Union Budget.
e This move is crucial amid concerns over economic growth, inflation, and global financial conditions.

o Key Question: How does the MPC influence India’s monetary policy and economic stability?

What is the Monetary Policy Committee (MPC)?

V Definition: The MPC is a statutory body under the RBI Act, 1934, responsible for setting India’s benchmark policy rate (repo rate) to control inflation
and support economic growth.

V Established in 2016 (through the Finance Act) to replace the Technical Advisory Committee, ensuring a structured decision-making process for
monetary policy.

A Inference: The MPC ensures inflation targeting through a transparent and rule-based monetary framework.

Composition of the MPC
MEMBER POSITION & SELECTION
RBI GOVERNOR Chairperson (ex-officio)
RBI DEPUTY GOVERNOR (MONETARY POLICY) Ex-officio member
ONE RBI OFFICIAL (NOMINATED BY THE RBI BOARD) | Ex-officio member
THREE EXTERNAL EXPERTS Appointed by the Government of India for a four-year term

o Inference: The presence of both RBI officials & independent experts ensures a balanced policy-making approach.

Tenure & Meeting Rules

v External members serve for four years, non-renewable.
v MPC must meet at least four times a year (typically bi-monthly).
v Quorum Requirement:

e Minimum 4 out of 6 members must be present.
e Governor (or Deputy Governor in their absence) must be present.

v Decision-Making Process:

e Majority voting principle.
e In case of a tie, the RBI Governor has the casting vote.

o Inference: The structured voting mechanism ensures decision-making transparency and credibility.

Functions & Role of the MPC

Inflation Targeting

vV Maintains inflation within the target range set by the Government of India.
V Current inflation target: 4% + 2% (i.e., 2% to 6%).

Policy Rate Setting

V Determines the Repo Rate—the rate at which RBI lends money to commercial banks.
V Influences credit availability, investment, and economic growth.
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Anchoring Inflation Expectations

v/ MPC decisions influence business & consumer sentiment, guiding economic decisions.
Exchange Rate Stability

v Indirectly impacts the value of the Indian Rupee through interest rate adjustments.

* Inference: The MPC plays a crucial role in managing inflation, investment, and financial stability.

Monetary Policy Tools Used by MPC

INSTRUMENT PURPOSE & IMPACT
REPO RATE Key policy rate for liquidity control & inflation management.
REVERSE REPO RATE Controls excess liquidity in the banking system.
CASH RESERVE RATIO (CRR) Mandates minimum reserves banks must hold with RBI.

STATUTORY LIQUIDITY RATIO (SLR) | Ensures banks maintain adequate reserves in government securities.
OPEN MARKET OPERATIONS (OMO) | RBI buys/sells government bonds to control liquidity.

o Inference: The MPC’s control over these instruments determines India’s financial conditions.

Impact of MPC’s Decisions on the Economy

Interest Rates & Borrowing Costs

vV Lower repo rate = cheaper loans, boosting business investments & home loans.
v Higher repo rate = expensive credit, reducing inflationary pressures.

Economic Growth & Consumption

V Rate cuts encourage spending & demand.
V Rate hikes control overheating & prevent asset bubbles.

Inflation Control

v Maintaining price stability is MPC’s primary goal.
V If inflation exceeds 6%, RBI raises rates to cool the economy.

Banking & Financial Stability

N well-regulated monetary policy prevents financial crises.
V Ensures adequate liquidity in the banking system.

* Inference: The MPC’s rate decisions have a direct impact on inflation, credit, investment, and overall economic stability.
p

Key Challenges Faced by the MPC

Growth vs. Inflation Dilemma

v Lower interest rates boost growth but risk inflation.
V Higher rates control inflation but slow economic expansion.

External Economic Pressures

V Global inflation, US Federal Reserve policies, and geopolitical tensions impact MPC decisions.
V Capital outflows from India increase when US interest rates rise.

Uncertainty in Economic Data
V Lag in inflation & GDP data updates makes real-time decisions difficult.
Supply-Side Inflation

v Food & fuel prices (major inflation contributors) are outside RBI’s direct control.
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* Inference: The MPC must balance inflation control with economic growth while considering external risks.

Way Forward: Strengthening Monetary Policy Decision-Making

Data-Driven Policy Making: Better real-time economic data analytics to improve inflation forecasting.

Coordination Between RBI & Government: Fiscal policy (government spending) and monetary policy (interest rates) must align.
Managing Global Risks: More proactive monitoring of external shocks (US Fed policies, oil prices, geopolitical risks).

Promoting Financial Inclusion: Ensuring interest rate policies support MSMEs & rural sectors without excessive credit risk.

B

o Inference: A flexible, well-informed, and globally aware MPC approach ensures macroeconomic stability.

Household Consumption Expenditure Survey (HCES) 2023-24

7 Syllabus Mapping:

GS Paper 3 — Indian Economy (Consumption Trends, Income Inequality, Poverty Measurement, CPI Computation)
2GS Paper 2 — Governance (Social Welfare Programs, Rural Development, Targeted Policy Interventions)
o Essay Paper — "Bridging the Urban-Rural Divide: Economic Growth through Inclusive Consumption"

Context: Rising MPCE & Declining Urban-Rural Consumption Gap

e The Ministry of Statistics and Programme Implementation (MoSPI) has released the HCES 2023-24, highlighting increased Monthly Per
Capita Expenditure (MPCE) and narrowing urban-rural consumption inequality.
e The data is crucial for economic planning, poverty measurement, and updating the Consumer Price Index (CPI).

o Key Question: How does the changing household consumption pattern influence economic growth, inequality, and policy planning in India?

What is the Household Consumption Expenditure Survey (HCES)?
V Definition:

e A nationwide survey conducted to assess household consumption patterns, living standards, and expenditure trends.
o Provides critical data for economic planning, poverty assessment, and social welfare policies.

v Conducted by: National Statistical Office (NSO) under MoSPI.
v Methodology: Multistage stratified sampling covering rural & urban areas.
v Coverage (2023-24):
e 2,61,953 households surveyed.
o 1,54,357 rural households, 1,07,596 urban households.
o All States & UTs except a few remote villages in Andaman & Nicobar Islands.

v Survey Period: August 2023 — July 2024

o Inference: HCES is a key economic tool to understand changing expenditure patterns, enabling data-driven policy interventions.

Key Findings of HCES 2023-24

Rising Household Consumption Expenditure
v MPCE (Monthly Per Capita Expenditure) at Current Prices:

o Rural: 34,122 (2023-24) vs. T3,773 (2022-23) ~
« Urban: 36,996 (2023-24) vs. 36,459 (2022-23)

Declining Urban-Rural Consumption Gap

v Consumption gap reduced from 71% (2022-23) to 70% (2023-24), down from 84% (2011-12).
V Indicates increasing rural purchasing power & reduced economic disparity.
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State-wise Trends
v/ Rural MPCE Growth:

e Odisha (14%) recorded the highest increase in rural consumption.
v Urban MPCE Growth:

e Punjab (13%) saw the highest rise in urban MPCE.
v Lowest Urban-Rural MPCE Gap:

e Kerala (18%) - Strong rural economic activity.
v Highest Urban-Rural MPCE Gap:

e Jharkhand (83%) - Indicates persistent regional disparities.

Decline in Consumption Inequality
V Gini Coefficient (measure of consumption inequality) fell across India:

e Rural: 0.237 (2023-24) vs. 0.266 (2022-23) "\
e Urban: 0.284 (2023-24) vs. 0.314 (2022-23) 1\
V Decline observed in all 18 major states.

Expenditure on Food & Non-Food Items

Category Rural (%) Urban (%)
Food Expenditure 47% 40%
Beverages 9.84% 11.09%
Milk & Dairy 8.44% 7.19%
Vegetables 6.03% 4.12%
Non-Food (Transport, Medical, Rent, Durables, etc.) 53% 60%

* Inference: Urban areas spend more on non-essential goods, while rural spending remains food-dominant.

Variation in MPCE Across Social Groups

v Highest MPCE: Others category > OBCs > SCs > STs.
vV ST MPCE increased:

« Rural: 33,363 (2023-24) vs. 33,016 (2022-23).
o Urban: 36,030 (2023-24) vs. 35,414 (2022-23).

Variation in MPCE Across Occupations

v Highest MPCE (Rural): Salaried non-agriculture households (X5,005).
V Highest MPCE (Urban): ‘Others’ category (39,159).

* Inference: Employment type significantly influences consumption levels.

Positive Insights from HCES

v Rising Consumption Levels:

e MPCE increase across all states indicates improving living standards.
V Decline in Consumption Inequality:
o Reduction in Gini coefficient suggests better income distribution.
v Narrowing Urban-Rural Gap:
o Reflects rural income growth & economic diversification.
v Impact of Social Welfare Programs:
o Higher imputed MPCE indicates effective delivery of subsidized goods/services.
v Stronger Policy Insights:
o Helps in CPI revision, poverty measurement & economic planning.

» Inference: India’s economic growth is becoming more inclusive, but challenges remain.

Challenges & Negative Trends

Persisting Urban-Rural Gap
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v Rural MPCE still lags significantly behind urban MPCE.
v Targeted rural employment & infrastructure needed to bridge the gap.

High Consumption Disparity Across States

v Jharkhand, Chhattisgarh still show large urban-rural divides.
V State-level interventions required for balanced growth.

Slower Growth in Maharashtra & Karnataka

V' Lowest increase in MPCE (Rural: 3%, Urban: 5%).
V Possible economic stagnation in certain sectors.

High Share of Spending on Non-Essentials

V Increase in processed food & beverage expenditure over essential grains.
V Healthier consumption patterns should be promoted.

Vulnerable Social Groups Still Lagging

V STs & SCs have lower MPCE than OBCs & Others category.
V Need for targeted financial inclusion & education programs.

» Inference: While economic progress is evident, disparities in consumption patterns highlight the need for focused interventions.

Way Ahead: Policy Recommendations

Targeted Rural Economic Growth

V Boost employment opportunities & digital connectivity.
v Expand skill development programs.

Bridging State-Level Disparities

v State-specific economic interventions in Jharkhand, Chhattisgarh, etc.
v Encourage MSMEs & cooperative models for rural economies.

Sustainable Consumption Awareness

v Promote balanced spending on essentials, healthcare & savings.
v Encourage financial literacy programs.

Strengthening Social Welfare Programs

v Expand Direct Benefit Transfers (DBT) & MGNREGA-like schemes.
V Increase access to rural credit & microfinance.

Data-Driven Policy Making

v Use HCES data for real-time economic planning & inflation control.
V Regularize consumption expenditure surveys for better tracking.

* Inference: Inclusive policies can further reduce economic disparities and enhance living standards.

Beggar-Thy-Neighbour Policies

7 Syllabus Mapping:

A GS Paper 3 — Indian Economy (Trade Policies, Protectionism, Currency Wars, Impact on Globalization)
oGS Paper 2 — International Relations (Trade Wars, Global Economic Conflicts, WTO & Multilateralism)
o Essay Paper — ""Protectionism vs. Free Trade: Balancing National Interests & Global Prosperity"
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Context: Rising Protectionism & Trade Wars
e The resurgence of beggar-thy-neighbour policies has gained global attention amid increasing protectionist measures, trade wars, and economic
nationalism.
e Countries like the U.S. under Trump’s administration, and China’s currency interventions, have intensified economic conflicts, disrupting

global trade.

o Key Question: Do beggar-thy-neighbour policies offer short-term gains or lead to long-term economic decline?

What is Beggar-Thy-Neighbour Policy?

V Definition:
e Economic policies designed to boost a country’s own economy at the expense of others through trade barriers, currency devaluation, or
protectionist measures.
e Coined by Adam Smith in "The Wealth of Nations' (1776) as a critique of mercantilist trade practices.
v Primary Goal:

o Improve domestic industries and trade balances by restricting imports and boosting exports.
e Short-term economic boost but often leads to retaliatory measures and global economic downturns.

o Inference: While protectionism can safeguard domestic industries, it disrupts global trade dynamics.

Key Features of Beggar-Thy-Neighbour Policies

Feature Description
Tariffs & Quotas High import tariffs and strict import quotas to limit foreign goods.
Currency Wars Artificial devaluation of domestic currency to make exports cheaper.

Trade Surplus Focus  Aim to achieve a trade surplus by increasing exports and reducing imports.
Retaliatory Measures Often leads to countermeasures from trading partners, escalating trade wars.
Economic Nationalism Emphasizes self-sufficiency & job protection over globalization.

* Inference: Beggar-thy-neighbour policies create short-term advantages but often trigger long-term instability.

Historical & Contemporary Examples of Beggar-Thy-Neighbour Policies

Country Policy Measure Impact

United States (1930s) Smoot-Hawley Tariff Act — High import tariffs during the = Led to global trade collapse & economic
Great Depression. downturn.

China (2000s-Present) Artificially devaluing the yuan to make Chinese exports Triggered U.S.-China trade tensions &
competitive. currency wars.

United States (Trump Administration, Tariffs on Chinese goods (Trade War) Global economic slowdown, disruption in

2018-2020) supply chains.

European Union (Post-Brexit Trade Trade restrictions with UK post-Brexit. Higher costs for UK-EU trade.

Barriers)

India (Atmanirbhar Bharat Initiative, Self-reliance push, higher tariffs on imports (electronics, Boosted local industries but increased costs

2020) auto parts). for consumers.

A Inference: Trade protectionism has historically led to economic instability, despite initial national benefits.

Economic Significance of Beggar-Thy-Neighbour Policies

Short-Term Gains

V Protects Domestic Industries: Reduces reliance on foreign goods, boosting local production & employment.
v Reduces Trade Deficit: By restricting imports, the country achieves a trade surplus.
v Enhances National Security: Reduces dependence on strategic imports (e.g., defense, pharmaceuticals).

Long-Term Global Disruptions

X Leads to Trade Wars: Retaliatory tariffs escalate conflicts, reducing global trade.

X Increases Consumer Costs: Higher import tariffs = higher domestic prices for goods & services.

X Slows Economic Growth: Reduced foreign competition hampers innovation & efficiency.

X Currency Wars & Financial Instability: Competitive devaluations disrupt global financial markets.

44



IQRA IAS

An Institute for Civil Services

* Inference: Short-term national gains often lead to long-term global economic downturns.

Negative Consequences of Beggar-Thy-Neighbour Policies

Global Trade Disruptions

V Tariffs & retaliatory barriers reduce global trade volumes.
v E.g. U.S.-China Trade War (2018) led to a slowdown in global trade growth from 3.9% (2017) to 1.2% (2019).

Economic Nationalism & Rising Costs

v Import restrictions increase domestic prices (costlier raw materials & goods).
v E.g. India’s import restrictions on electronic goods raised smartphone prices by 15%.

Currency Devaluation & Inflation

v Devaluing currency raises import costs, leading to inflation.
v E.g. China’s currency devaluation (2015) led to market instability, affecting global stock markets.

Financial Market Volatility

v Uncertainty in global trade leads to stock market fluctuations & investor panic.
v E.g. Post-Brexit trade policies caused major stock market declines in the UK & EU.

o Inference: Global economic interdependence makes protectionist policies counterproductive.

Way Forward: Balancing Protectionism & Free Trade

Strengthening Multilateral Trade Agreements

V Reinforce WTO-led trade regulations to prevent unfair trade practices.
V Encourage fair-trade policies instead of retaliatory tariffs.

Encouraging Domestic Competitiveness without Protectionism

V Invest in R&D & innovation to boost competitiveness.
v Improve infrastructure & ease of doing business to attract investment.

Avoiding Extreme Currency Devaluation Policies

V Ensure currency stability through responsible monetary policies.
V Prevent currency manipulation accusations in global trade.

Promoting Selective & Strategic Tariff Policies

V Use tariffs strategically in sensitive sectors (defense, health, energy).
v Encourage Free Trade Agreements (FTAs) for broader market access.

* Inference: Balancing domestic economic interests with global trade stability is key to long-term growth.

Jevons Paradox

7 Syllabus Mapping:

A GS Paper 3 — Economy (Resource Efficiency, Consumption Patterns, Market Dynamics)

2GS Paper 3 — Science & Technology (AI Expansion, Energy Demand, Innovation Impact)

o Essay Paper — "The Efficiency Trap: Does Technological Progress Always Lead to Conservation?"

Context: Resurgence of Jevons Paradox in Al & Tech Stocks
e The Jevons Paradox has re-emerged in economic discussions after the launch of DeepSeek Al, which led to a global tech stock selloff over

concerns about rising Al chip demand.
e The paradox highlights that efficiency gains in Al chip performance could increase—not decrease—the overall consumption of AI computing

power.
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b 4 Key Question: Does technological efficiency lead to conservation or increased consumption?

What is Jevons Paradox?
vV Definition:

o Jevons Paradox states that when technological improvements increase the efficiency of resource use, total consumption of that resource often
rises instead of falling.
o Efficiency leads to lower costs, which increases demand and accelerates overall resource consumption.

V Proposed by: William Stanley Jevons in 1865
V Initial Observation: Jevons noticed that improved coal efficiency in steam engines led to higher, not lower, coal consumption in industrial Britain.

A Inference: Efficiency improvements do not always lead to reduced consumption—they can drive higher demand instead.

Factors Influencing Jevons Paradox

Factor Impact on Consumption
Cost Reduction Lower resource usage costs lead to increased demand.
Increased Accessibility Efficiency makes resources more widespread and affordable.
Economic Growth Higher productivity spurs industrial expansion, increasing demand.
Elastic Demand When demand is highly responsive to price changes, consumption rises sharply.

o Inference: Efficiency gains often backfire if demand is highly elastic.

Modern Examples of Jevons Paradox

Artificial Intelligence (AI) & Computing Power

V Efficient AI chips reduce computational costs, leading to greater Al adoption.
V Instead of reducing chip demand, Al growth intensifies energy and semiconductor usage.
v E.g. NVIDIA’s Al chip efficiency led to increased cloud computing consumption.

Energy Efficiency & Rebound Effect

vV LED bulbs consume less energy than incandescent bulbs.
v However, cheaper electricity bills lead to increased household lighting usage.
v E.g. Air conditioners with energy efficiency ratings still increase power demand due to wider adoption.

Fuel Efficiency in Transportation

V Cars with improved fuel efficiency encourage more driving, increasing fuel consumption.
v E.g. The introduction of fuel-efficient hybrid cars increased total gasoline consumption in some markets.

Agricultural Productivity & Land Use

v High-yield crop varieties lead to increased food production.
v However, instead of conserving land, more land is cultivated to maximize profits.
V E.g. Green Revolution technologies increased total water and fertilizer usage.

* Inference: Efficiency-driven cost savings often result in higher demand instead of conservation.

Jevons Paradox in Al & Energy Consumption

Al Chip Efficiency & Semiconductor Demand

V' AI models require immense computing power.
vV More efficient AI chips (e.g., NVIDIA, AMD) reduce per-unit power consumption.
v However, increased adoption of AI models leads to higher total chip demand.
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Renewable Energy & Rising Energy Consumption

V Cheaper renewable energy lowers electricity costs.
vV Lower prices drive greater energy consumption (e.g., data centers, electric vehicles).
v E.g. The expansion of green energy has paradoxically increased total global energy demand.

* Inference: While AI and energy efficiency improve sustainability, total consumption still rises.

Policy Implications & Solutions to Jevons Paradox

Regulatory Measures

V Taxes on overconsumption to control excessive demand.
v Carbon pricing to discourage energy wastage.

Efficiency + Conservation Policies

v Efficiency improvements must be paired with usage caps.
V E.g. Fuel-efficient vehicles + congestion taxes to prevent excessive driving.

Demand Management Strategies

v Encourage sustainable consumption habits.
v E.g. Smart grids for optimized electricity use, Al for energy-efficient computing.

R&D Focus on Sustainable Alternatives

V Invest in low-energy Al architectures.
V Develop energy-efficient computing without triggering overuse.

o Inference: Efficiency gains must be managed with policy controls to avoid rebound effects.

Debt-to-GDP Ratio: India’s New Fiscal Anchor

7 Syllabus Mapping:

2 Gs Paper 3 — Indian Economy (Public Finance, Fiscal Policy, Debt Management)

A GS Paper 2 — Governance (Government Accountability, Economic Reforms, Transparency in Public Finance)
o Essay Paper — ""Fiscal Responsibility vs. Growth: Finding the Right Balance in Public Finance"

Context: India’s Shift from Fiscal Deficit to Debt-to-GDP Ratio as Fiscal Anchor

e The Union Government has announced a shift from the fiscal deficit target to the debt-to-GDP ratio as the primary fiscal anchor from FY
2026-27.
o A target of 50+1% for the debt-to-GDP ratio has been set for 2031 to ensure long-term fiscal sustainability.

b g Key Question: Will the debt-to-GDP ratio provide a more effective fiscal discipline framework compared to the fiscal deficit target?

What is the Debt-to-GDP Ratio?
V Definition:

e The debt-to-GDP ratio measures the proportion of a country’s total debt to its Gross Domestic Product (GDP).
o It indicates the country’s ability to repay its debts and manage financial stability.

v Formula: Debt-to-GDP Ratio=(Total Government DebtGDP)x 100Debt-to-GDP Ratio=(GDPTotal Government Debt)x100
V Interpretation:

e A higher ratio = Increased risk of default, reduced investor confidence, financial instability.
e A lower ratio = Strong fiscal health, higher economic resilience, better creditworthiness.

* Inference: A moderate and controlled debt-to-GDP ratio ensures fiscal discipline while maintaining growth.
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India’s Current Debt-to-GDP Scenario

Year Debt-to-GDP Ratio Trend
2010-11 66.3% High post-global financial crisis
2018-19 48.8% Declined due to robust GDP growth
2020-21 61.6% Surge due to COVID-19 stimulus
2023-24 55.2% Declining but still above pre-pandemic levels
Target (2031) 50+1% Government’s new fiscal anchor

* Inference: India’s debt level increased during the pandemic but is now on a gradual path of reduction.

Why is India Shifting to Debt-to-GDP Ratio as a Fiscal Anchor?

Long-Term Fiscal Stability

V Debt-based targets ensure sustainable borrowing & repayment.
v Reduces reliance on short-term fiscal deficit targets that may encourage excessive borrowing.

Greater Policy Flexibility

V' Allows more space for counter-cyclical fiscal policies (higher spending during recessions, lower borrowing in booms).
V' Avoids rigid deficit rules that may restrict productive public spending.

Transparency & Accountability in Public Finance

vV Addresses off-budget borrowings (hidden liabilities in public sector accounts).
v Improves overall debt management, ensuring responsible spending.

Global Alignment with Best Practices

v Many developed economies use debt-based fiscal anchors.
v/ Examples:

e European Union Stability Pact: 60% debt-to-GDP rule.
o Japan: High debt ratio (>200%) but stable economy due to domestic savings.
e USA: 120% ratio, but global reserve currency status prevents crises.

* Inference: Debt-based targets provide a more holistic measure of fiscal sustainability.

Limitations of the Debt-to-GDP Ratio

LIMITATION WHY IT MATTERS
DOES NOT REFLECT DEBT COMPOSITION Internal vs. external debt structure ignored.
FAILS TO CAPTURE FISCAL POLICY EFFICIENCY | Quality of spending matters (productive vs. unproductive borrowing).
NO DIRECT CORRELATION WITH DEFAULT RISK | Some high-debt countries remain solvent (Japan, USA).

* Inference: While debt-to-GDP is a useful indicator, it must be complemented by other fiscal measures.

Debt-to-GDP Ratio vs. Fiscal Deficit: A Comparative Analysis

Parameter Debt-to-GDP Ratio Fiscal Deficit
Definition Measures total government debt relative to GDP. Measures annual shortfall in government revenues vs. expenditure.
Focus Long-term fiscal health. Short-term borrowing requirements.
Flexibility Allows counter-cyclical fiscal policies. Fixed annual target may restrict spending.
Global Benchmarking Commonly used in developed economies. Mostly used by emerging economies.

* Inference: Debt-to-GDP is a better long-term fiscal measure, but fiscal deficit remains crucial for annual budget planning.

Implications of Debt-to-GDP Target for India

Impact on Fiscal Policy

v Encourages better debt management strategies (e.g., bond market development).
v Reduces excessive reliance on short-term borrowings.
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Effect on Public Investment & Social Spending

V Incentivizes productive spending in infrastructure, education, healthcare.
V Prevents reckless fiscal expansion that may lead to future debt crises.

Influence on Credit Ratings & Investor Confidence

v A declining debt-to-GDP ratio improves India's sovereign credit rating.
V Boosts investor confidence, attracting more FDI and portfolio investments.

* Inference: A controlled debt level ensures macroeconomic stability while supporting growth.

Challenges in Achieving the 50% Debt-to-GDP Target

Revenue Mobilization Constraints

V India's tax-to-GDP ratio remains low (~11% vs. OECD average of 34%).
V Need for GST reforms and direct tax base expansion.

Rising Interest Payments on Existing Debt

v India spends nearly 25% of its budget on interest payments.
v Reducing this burden requires better debt structuring.

Balancing Growth & Fiscal Consolidation

V Excessive fiscal tightening can slow down economic recovery.
V Need for a calibrated approach that balances growth and debt control.

o Inference: Achieving the target requires both higher revenues and efficient spending.

Way Forward: Ensuring Sustainable Debt Management

Revenue Enhancement Strategies

v Expand direct tax base & improve GST compliance.
V Privatization of loss-making PSUs to reduce fiscal burden.

Improved Public Debt Management

V Shift towards long-term bonds & reduce reliance on short-term borrowings.
V Strengthen domestic bond markets to lower borrowing costs.

Growth-Oriented Fiscal Discipline

V Prioritize capital expenditure over revenue expenditure.
V Ensure borrowing is directed towards productive investments (e.g., infrastructure, green energy).

A Inference: A combination of revenue growth, efficient debt structuring, and targeted investments will ensure fiscal sustainability.

Falling Indian Rupee: Causes, Impacts & Policy Measures

7 Syllabus Mapping:

A GS Paper 3 — Indian Economy (Exchange Rate, Inflation, Foreign Investment, Macroeconomic Stability)
oGS Paper 2 — International Relations (Impact of US Tariffs on Global Trade & India)

o Essay Paper — ""Currency Volatility & Economic Stability: Challenges for Emerging Economies"

Context: Continuous Depreciation of the Indian Rupee Against the US Dollar
e The Indian rupee has been hitting record lows due to the strengthening US dollar, driven by the US President's new tariffs on imports from

China, Mexico, and Canada.
e Global trade tensions, foreign investment outflows, and rising crude oil prices are further pressuring the rupee.
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b 4 Key Question: How does the depreciation of the rupee impact India’s economy, and what policy measures can be adopted to stabilize it?

What is an Exchange Rate?
V Definition:

o The exchange rate represents the value of one currency in terms of another.
e It determines how much domestic currency is required to buy one unit of a foreign currency.

v Types of Exchange Rate Systems:
o Fixed Exchange Rate: Controlled by central banks (e.g., China’s Yuan).
o Floating Exchange Rate: Determined by market forces (e.g., Indian Rupee, US Dollar).

e Managed Floating Rate: A mix of market-driven forces & central bank intervention (e.g., India).

* Inference: The rupee’s depreciation is influenced by both domestic and global factors affecting demand and supply.
p Y y

How Does the Exchange Rate Work?

v/ Demand-Supply Dynamics:

e If demand for US dollars rises more than the rupee, the dollar strengthens, and the rupee weakens.
e Higher imports and foreign investments in the US create greater demand for dollars, depreciating the rupee.

vV Trade & Investment Factors:

e Trade Deficit: More imports than exports increase dollar demand, weakening the rupee.
e Foreign Direct Investment (FDI) & Foreign Institutional Investment (FII) flows: More outflows weaken the rupee.

V Inflation & Interest Rates:

o Higher inflation reduces the purchasing power of the rupee.
e Lower interest rates in India compared to the US make India less attractive for foreign investors.

o Inference: Exchange rate fluctuations are driven by trade, investment, inflation, and global financial trends.

Factors Leading to Rupee Depreciation

Trade Imbalances & Tariffs

V/ US tariffs on China, Mexico, and Canada have strengthened the US dollar, leading to depreciation in emerging market currencies like the rupee.
V India’s high import dependency, especially on crude oil, increases demand for dollars.

Strengthening US Dollar & Federal Reserve Policy

V' US Federal Reserve’s tight monetary policy has led to higher bond yields, attracting global investors to US assets.
V The Dollar Index has risen to 109.8, making the dollar stronger against global currencies.

Foreign Institutional Investment (FII) Outflows

V Global investors are pulling out funds from Indian equity markets due to US interest rate hikes.
V Fear of a trade war and economic slowdown is triggering capital outflows from India.

Inflation & Interest Rate Differentials

v Higher inflation in India compared to the US reduces purchasing power, making the rupee less attractive.
v Lower interest rates in India discourage foreign investments, further weakening the rupee.

* Inference: Macroeconomic and trade factors, combined with US monetary policies, are driving rupee depreciation.
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Impact of Falling Rupee on the Indian Economy

Factor Negative Impact pF Positive Impact
Higher Import Costs 80% of India’s crude oil is imported, making fuel, raw -
materials, and essential goods expensive.
Inflation Surge Costlier imports lead to higher input costs, increasing -
inflation.
Widening Current Account Rising trade deficit and costlier dollar imports worsen CAD. -
Deficit (CAD)
FII Outflows A weak rupee reduces investor confidence, causing stock -
market declines.
Export Competitiveness - Weaker rupee makes Indian exports (IT, pharma,
textiles) cheaper and more attractive.
Higher Remittances - NRIs sending money to India benefit from better

exchange rates.

* Inference: While a weaker rupee boosts exports and remittances, its inflationary effects can be damaging for the broader economy.

Way Ahead: Policy Measures to Stabilize the Rupee

Enhancing Export Competitiveness

v Strengthen "Make in India" to boost manufacturing exports.
v Promote value-added exports in IT, pharma, and textiles to reduce trade deficits.

Managing Inflation & Interest Rates

v Align monetary policies to control inflation while maintaining economic growth.
V' The RBI can intervene by adjusting repo rates to maintain exchange rate stability.

Boosting Forex Reserves & Reducing Qil Dependency

v Encourage higher Foreign Direct Investment (FDI) inflows to strengthen forex reserves.
v Reduce non-essential imports and invest in renewable energy to cut crude oil dependence.

Improving Investor Confidence & Economic Stability

V Ensure stable macroeconomic policies to attract long-term foreign investments.
v Encourage domestic capital markets to reduce reliance on foreign portfolio investments.

A Inference: A multi-pronged approach is needed to ensure rupee stability while balancing economic growth.

Presumptive Taxation

o Syllabus Mapping:

v GS Paper 2 — Governance & Economic Policy (Taxation Policies, Ease of Doing Business)

v GS Paper 3 — Indian Economy & Manufacturing Sector (Investment, Electronics & Semiconductor Industry)
v Essay — ""Tax Reforms & India’s Economic Competitiveness"

Context: Union Budget 2025-26 Introduces Presumptive Taxation for Non-Residents

¢ Finance Minister introduced a presumptive taxation regime under Section 44BBD of the Income Tax Act for non-residents offering services in
India's electronics manufacturing sector.

e The move aims to provide tax certainty, reduce compliance burdens, and attract foreign investments into India’s semiconductor and electronics
industry.

b 4 Key Question: Will a simplified tax structure for non-residents boost India’s Make in India & Atmanirbhar Bharat vision?

What is Presumptive Taxation?
' Definition:

A simplified tax scheme where income is calculated based on a presumed profit percentage instead of actual income.
Purpose: Reduces tax compliance burdens for small businesses, professionals, and certain non-resident service providers.
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 How It Works?
V Instead of detailed bookkeeping, a fixed percentage of gross receipts is deemed as taxable income.
v This income is then taxed at a predefined rate.

o Existing Presumptive Taxation Schemes in India:

@ Section 44AD — For small businesses (8% of turnover assumed as taxable income).

@ Section 44ADA — For professionals like doctors, lawyers (50% of gross receipts deemed as income).
@ Section 44AE — For transporters (fixed income per vehicle).

o Newly Introduced: Section 44BBD (Union Budget 2025-26)

v Targeted at: Non-residents providing services or technology support to India’s electronics manufacturing sector.
V Deemed income: 25% of gross receipts is assumed as taxable income.

v Tax rate: 35% on deemed income, resulting in effective tax rate of less than 10%.

V Exclusions:

e Non-residents engaged in goods carriage, agency work, or businesses requiring detailed financial records.
e Non-residents purchasing goods in India for exports are exempt from being categorized under Significant Economic Presence (SEP).

o Inference: This tax structure provides clarity & incentives to non-resident investors, fostering foreign participation in India's high-tech
manufacturing.

Why Was Presumptive Taxation Introduced for Non-Residents?

o Key Objectives:

Attract Foreign Investment & Technology Transfer — Encourages international firms to set up or support electronics & semiconductor manufacturing.
Simplify Tax Compliance for Foreign Companies — Reduces complex tax filing requirements, making India a more attractive business destination.
Enhance India’s Global Competitiveness — Aligns with Make in India, Atmanirbhar Bharat & India Semiconductor Mission.

Boost Electronics Manufacturing & Semiconductor Sector — Ensures easier entry for global players, strengthening domestic industry.

Reduce Disputes on Taxable Presence (Significant Economic Presence - SEP) — Provides clear tax treatment for non-residents, reducing litigation.

» Inference: India is positioning itself as a global manufacturing hub by easing tax norms for foreign investors.

Expected Economic Impact of Section 44BBD

Boost to Electronics & Semiconductor Manufacturing

V India aims to become a semiconductor hub under the India Semiconductor Mission.
v Simplified tax rules will attract global chipmakers & service providers like TSMC, Intel, & Samsung.
v Reduces tax-related entry barriers for non-resident investors in PCB assembly, display manufacturing, & chip fabrication.

Job Creation & SKkill Development

V Increased foreign participation will create direct & indirect jobs in chip design, R&D, and factory operations.
v Supports skilled workforce development under India’s Production-Linked Incentive (PLI) Scheme.

Reduced Tax Litigation & Compliance Burden

v Predictability in taxation encourages more non-residents to engage in Indian business.
V' Avoids complex tax disputes over Significant Economic Presence (SEP).

Strengthening India's Position in the Global Value Chain

V Electronics manufacturing accounts for 4% of India’s GDP, targeted to reach $300 billion by 2026.
V' A business-friendly tax regime aligns India with global tax policies in Singapore, Ireland, & China.

* Inference: By lowering tax uncertainty, India can attract tech giants and accelerate its journey toward becoming a global electronics powerhouse.

Potential Challenges in Implementation

Tax Revenue Loss Risk — Lower taxation on non-residents may reduce short-term revenue collection.
Selective Incentivization — Only electronics manufacturing sector benefits; other industries may demand similar treatment.
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Limited Impact on Domestic Firms — Indian firms may not enjoy the same tax benefits, leading to competitiveness concerns.
Need for Infrastructure Readiness — Tax relief must be complemented by industrial parks, logistics, and skilled workforce availability.

* Solution:

v Monitor Revenue Impact: Review tax collections periodically to balance incentives with revenue sustainability.

v Expand Incentives to Other High-Tech Sectors: Apply similar tax benefits to AI, Quantum Computing, & Aerospace industries.
v Strengthen Manufacturing Ecosystem: Ensure reliable power, transport, and logistics to fully capitalize on tax incentives.

o Inference: A strategic balance between tax incentives & revenue sustainability is crucial for long-term economic gains.

Global Best Practices in Presumptive Taxation

b g Singapore: Low corporate tax rates & presumptive tax schemes attract global investors to electronics & fintech sectors.
* Ireland: Tax incentives for R&D & technology services helped it become a hub for Google, Microsoft, & Intel.

o China: Offers reduced tax rates (10%-15%) for foreign firms investing in semiconductor & Al research.

* Inference: India’s tax reforms are aligned with global trends, enhancing its attractiveness as an investment destination.
g g g

Insurance Sector & FDI Limit Increase to 100% (Budget 2025-26)

b g Syllabus Mapping:

v GS Paper 2 — Governance & Policy (FDI in Insurance, Regulatory Framework)

v GS Paper 3 — Indian Economy (Insurance Market Growth, Financial Sector Reforms)

v Essay — "Financial Inclusion & Risk Protection: The Role of Insurance in India's Growth"

Context: Raising FDI Limit in Insurance Sector (Budget 2025-26)

e The Union Budget 2025-26 proposed raising the Foreign Direct Investment (FDI) limit in the insurance sector from 74% to 100%.
e This move aims to attract global investment, increase insurance penetration, and strengthen India’s financial services industry.

b g Key Question: Will raising the FDI cap to 100% boost the insurance sector or increase foreign dominance?

Understanding the Insurance Sector

» What is the Insurance Sector?
A financial service that provides risk protection through life, health, and general insurance.
Ensures economic stability by offering financial security against uncertainty & unforeseen events.

* Global Status of India’s Insurance Market:

10th largest insurance market globally & 2nd largest among emerging economies.
Projected to be the 6th largest by 2033, surpassing Germany and Canada.

Market size expected to reach USD 222 billion by 2026.

' LIC & Market Share Composition:
I Life Insurance Corporation (LIC) dominates with 62.58% market share in new business premiums (FY23).
~ Private sector players in general & health insurance increased market share from 48.03% (FY20) to 62.5% (FY23).

* Inference: India has a rapidly expanding insurance market but remains under-penetrated compared to global benchmarks.

Key Metrics: Insurance Density & Penetration

 Insurance Density (Per Capita Premium Collection):
Increased from USD 11.1 (2001) to USD 95 (2023-24).

Life Insurance Density: USD 70 (Stable).

Non-Life Insurance Density: Increased from USD 22 to USD 25.

* Insurance Penetration (Premium as % of GDP):
Declined from 4% (2022-23) to 3.7% (2023-24).
Life Insurance Penetration: Fell from 3% to 2.8%.
General Insurance Penetration: Remained at 1%.
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* Inference: Despite growth, India’s insurance penetration remains lower than global levels (~7% worldwide).

Budget 2025-26 Reforms in the Insurance Sector

FDI Limit Increased from 74% to 100%
Aimed at attracting global investors, fostering innovation, and boosting capital inflows.
Condition: Companies must invest entire premium revenues within India.

GST Rationalization for Insurance Products
Current GST rate on insurance premiums remains at 18%, but discussions on reducing tax rates are ongoing.

‘Insurance for All by 2047’ Initiative
Target: Expanding insurance coverage to all Indian citizens by 2047.
Focus on rural insurance & affordable microinsurance products.

* Inference: The FDI hike and policy changes aim to bridge the insurance penetration gap and attract long-term foreign capital.

Potential Benefits of 100% FDI in Insurance

Increased Capital Inflows: More FDI will provide funds for innovation, expansion, & infrastructure.
p p p

Boost to Insurance Penetration: Greater foreign investment can expand insurance services to underserved rural areas.
Technology & Innovation: Foreign insurers bring AI-driven underwriting, blockchain, and digital claims processing.

gy g g g g p g
4 Job Creation: More competition leads to growth in insurance jobs, actuarial services, and fintech collaborations.

P g J

Lower Premiums & More Competitive Products: Increased investment leads to better policy options & reduced costs.
Better Financial Inclusion: Helps integrate unorganized & informal sectors into mainstream insurance networks.

o Inference: Liberalizing FDI may enhance efficiency, affordability, and consumer choices in the insurance market.

Risks & Challenges of 100% FDI in Insurance

X Foreign Dominance: Complete foreign ownership may reduce domestic control over a critical financial sector.

A Capital Flight Risks: Foreign players might repatriate profits instead of reinvesting in India.

X Data Privacy & Security Concerns: Global insurers will access sensitive customer data, requiring strong regulations.

X Profit-Driven Expansion: Insurers may prioritize urban & high-income segments over rural & economically weaker sections.

X Pressure on Domestic Insurers: LIC & smaller insurers may face stiff competition from foreign giants.

X Policyholder Protection Issues: Need for stronger IRDAI (Insurance Regulatory and Development Authority of India) oversight.

o Inference: FDI liberalization must be balanced with national interests and regulatory safeguards.

Global Comparison: FDI in Insurance Across Countries

COUNTRY FDI LIMIT IN INSURANCE
USA 100%
UK 100%
CHINA 100% (since 2020)
JAPAN 100%

INDIA (PROPOSED) | 100% (Previously 74%)

* China’s Case Study:
China increased FDI to 100% in 2020, leading to higher competition, lower premiums, and tech-driven services.
But: Domestic insurers struggled against foreign firms, requiring government interventions to protect local businesses.

o Inference: India must ensure domestic insurers remain competitive amid increased foreign participation.

Way Forward: How to Maximize FDI Benefits in Insurance

Strengthen IRDAI Oversight — Ensure robust consumer protection laws and strict data security guidelines.

Develop Rural & Micro-Insurance Markets — Encourage FDI investment in Tier-2/3 cities and rural India.

Promote Insurance Digitization — Expand Al-based claims processing, digital payments, & online policy issuance.
Encourage Domestic-International Joint Ventures — Ensure Indian companies retain strategic influence in partnerships.
Cap on Profit Repatriation — Mandate a percentage of FDI profits to be reinvested in India.

Enhance Financial Literacy — Promote awareness on insurance benefits in rural & underserved areas.

* Inference: India needs a structured regulatory framework to balance FDI inflows while protecting consumer interests.
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Trickle-Down vs. Trickle-Up Economics: Contrasting Growth Models

7 Syllabus Mapping:

2 Gs Paper 1 — Society & Development (Economic Inequality & Social Structures)

A GS Paper 2 — Governance & Welfare Policies (Poverty Alleviation & Economic Policies)
2GS Paper 3 — Indian Economy (Growth Models, Economic Development Strategies)

b4 Essay Paper — "Inclusive Growth: Trickle-Down or Trickle-Up?"

Context: The Delhi Model & Economic Policy Debate

e Jasmine Shah’s book, The Delhi Model, highlights the contrast between India's traditional trickle-down economic approach and Delhi’s trickle-
up model.

e The debate revolves around whether economic growth should be driven by corporate incentives (trickle-down) or direct welfare investments
(trickle-up).

o Key Question: Which model ensures sustainable and inclusive economic development?

Understanding Trickle-Down vs. Trickle-Up Economics

Aspect Trickle-Down Economics Trickle-Up Economics

Definition Economic benefits given to the wealthy and large corporations Economic growth starts by directly empowering lower and middle-
eventually "trickle down" to lower-income groups. income groups, creating demand-driven development.

Focus Areas Corporate tax cuts, investment incentives, deregulation, capital Public welfare, education, healthcare, employment generation.
accumulation.

Key Wealth at the top will create jobs, investments, and economic Increased purchasing power among the poor & middle class

Assumption opportunities for the poor. stimulates economic growth.

Economic Benefits concentrated among the rich, may lead to income Leads to broad-based economic participation, reducing inequality.

Impact inequality.

Example India's corporate tax cuts (2019) reduced tax rates from 30% to ~ Delhi Model (2015-2024) focused on free electricity, healthcare,

Policies 22%, aiming to boost private investment. and education, leading to reduced unemployment (1.9%).

* Inference: Trickle-down relies on market-driven growth, while trickle-up relies on state-led interventions.

Trickle-Down Economics: The Traditional Growth Model
v Key Features:

o Focuses on top-tier economic growth.

e Reduces corporate taxes to increase investments.

o Promotes privatization and deregulation.

v Examples in India:

e 2019 Corporate Tax Cuts: Reduced tax rates for big businesses to stimulate investments, but did not translate into proportionate job creation.
e PLI (Production-Linked Incentive) Schemes: Boosts manufacturing but does not ensure direct economic benefits to workers.

v Criticism of Trickle-Down:

o Leads to wealth concentration at the top—India’s top 1% controls 40.5% of total wealth (Oxfam Report, 2024).
o Delayed or weak impact on poverty reduction.

o Inference: Trickle-down prioritizes businesses over direct public welfare, often widening income inequality.

Trickle-Up Economics: A Demand-Driven Model

v Key Features:
e Focuses on empowering lower & middle-income groups.
e Direct government spending on education, healthcare, and social welfare.
e Increases demand in the economy, stimulating industrial growth.

v Example: The Delhi Model

e Free Public Services: Electricity, water, and education subsidies — Increased household savings — Higher disposable income.
e Job Creation through Welfare Spending: Delhi’s unemployment rate fell to 1.9%, much lower than the national average of 7.8%.
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o Fiscal Stability: Despite welfare spending, Delhi’s public debt-to-GSDP ratio remained at 3.9%, lower than most states.
V Benefits of Trickle-Up Economics:

e Directly reduces poverty by increasing people’s purchasing power.
o Creates sustainable demand, encouraging businesses to expand production.

* Inference: By directly investing in people, trickle-up economics promotes sustainable economic growth.

Case Study Comparisons: Global & Indian Contexts

Country/Region Trickle-Down Policies Trickle-Up Policies
United States (Reaganomics, Tax cuts for wealthy & corporations Social Security & Medicare supported middle-class spending
1980s)
China (Post-1990s Economic Export-driven growth, SEZs (Special Economic = Government-led investments in rural education & healthcare
Growth) Zones)
India (2019-Present) Corporate tax cuts, privatization, PLI schemes Free healthcare, education, and job schemes in Delhi, Tamil

Nadu, Kerala

o Inference: A balanced mix of both approaches is often needed for sustained economic growth.

Challenges in Implementing Trickle-Up Economics in India

Fiscal Constraints

v High welfare spending requires sustained revenue sources.
v Budget deficit concerns can limit long-term funding.

Political Resistance & Policy Continuity

vV Welfare policies often depend on government ideology.
V Risk of policy reversal by successive administrations.

Inflationary Risks

v Higher purchasing power may increase demand-side inflation.
V Requires supply-side interventions (e.g., increased production capacity).

Private Sector Concerns
V Over-reliance on state spending may discourage private sector investments.

o Inference: Sustainable trickle-up economics needs balanced fiscal planning, policy continuity, and private sector cooperation.

Way Forward: Combining Both Models for Inclusive Growth

Progressive Taxation & Targeted Subsidies

v Higher taxes on wealthier sections to fund welfare programs.
V Conditional subsidies that promote economic productivity.

Strengthening MSMEs & Employment Generation

v Encouraging micro, small, and medium enterprises (MSMEs) to absorb workforce.
v Skilling programs to transition workers into higher-paying jobs.

Sustainable Fiscal Management

v Revenue generation through digital economy & service sector growth.
v Reduced tax evasion through technology-driven GST compliance.

Public-Private Partnerships for Inclusive Development

56



IQRA IAS

An Institute for Civil Services

v Balancing corporate incentives with social investments.
v Encouraging CSR (Corporate Social Responsibility) funding for public welfare programs.

o Inference: A hybrid model integrating state-led welfare with private-sector efficiency ensures long-term economic resilience.

SOCIETY & SOCIAL ISSUES

Nigeria’s Waste-to-Wealth Model

7 Syllabus Mapping:

oGS Paper 1 — Society & Social Issues (Gender Inclusion, Community-Led Economic Activities)

2 Gs Paper 2 — Governance & Policy Interventions (Waste Management, Urban Development Policies)

2GS Paper 3 — Economy & Environment (Circular Economy, Sustainable Waste Management, Informal Sector Contribution)
o Essay Paper — "Sustainable Urbanization & the Role of Informal Economies in Environmental Conservation"

Context: Waste Collection as an Economic Lifeline in Nigeria

e Nigeria’s plastic bottle collectors are turning urban waste into a source of income, addressing both pollution and unemployment.
e This waste-to-wealth model demonstrates how the informal economy can contribute to environmental sustainability and economic inclusion.

o Key Question: Can informal waste collection be formalized to create a sustainable and inclusive circular economy?

Understanding Nigeria’s Waste-to-Wealth Model

V Definition: A model where waste materials (mainly plastic bottles) are collected, processed, and repurposed for economic gain.
v Objectives:

o Reduce urban plastic pollution.
o Create livelihood opportunities for marginalized communities.
o Promote circular economy principles.

* Inference: The model merges economic empowerment with environmental sustainability, showcasing the potential of informal waste management.

Key Features of Nigeria’s Waste Collection Business

Informal Waste Collection as a Business

V Plastic bottle collectors act as micro-entrepreneurs, selling waste materials to recyclers.
v High employment potential for unskilled and low-income individuals.
v Emerging waste-processing startups turn plastic waste into construction materials, furniture, and textiles.

o Example: Lagos, Nigeria has over 5,000 informal waste pickers, supporting recycling businesses and community-based enterprises.

Socio-Economic Factors Influencing Waste Collection

Education & Business Approach

V Higher education levels improve efficiency, leading to better sorting & marketing strategies.
V Need for government-backed training programs to improve business knowledge.

Family Size & Economic Necessity

V Larger families sce waste collection as a means of livelihood, engaging children in the process.
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Religion & Cultural Influences

V Islamic Teachings: Concepts like Israf (avoiding wastefulness) & Zakat (charitable giving) promote waste management.
v African Traditional Values: Emphasize resource conservation & communal sustainability.

Gender Dynamics & Barriers

v Women face social & economic barriers, including:
o Limited access to microfinance for expanding waste collection businesses.
o Cultural stigma preventing their participation in waste-picking activities.

V Need for women-focused waste entrepreneurship programs.

o Inference: Social structures & cultural influences shape waste collection dynamics, requiring targeted policy interventions.

Policy Measures to Improve Waste-to-Wealth Models

Government-Backed Waste Management Education

V Providing training programs to enhance waste pickers' knowledge of recycling & entrepreneurship.
v Partnerships with universities & NGOs to introduce sustainable waste collection strategies.

Formalization Through Cooperatives & Microfinance

v Encouraging waste collectors to form cooperatives for better bargaining power & resource access.
V Providing micro-loans to empower waste pickers, especially women.

Urban Policy Integration

v Recognizing informal waste pickers in urban planning policies.
v Creating designated collection points & processing zones to improve efficiency.

Community Engagement & Awareness

v Leveraging cultural and religious teachings to promote responsible waste management.
V Incentivizing recycling habits in schools & local communities.

* Inference: A multi-stakeholder approach—involving government, communities, and businesses—can scale up waste-to-wealth initiatives.

Global Comparisons: Circular Economy Models

Country Waste-to-Wealth Strategy Key Impact
Brazil Informal waste collectors unionized into cooperatives Increased incomes & recycling efficiency
India Swachh Bharat Mission incentivizing waste segregation Improved urban waste management & job creation
Germany Extended Producer Responsibility (EPR) for packaging waste =Higher corporate accountability in recycling
South Africa Waste-pickers included in formal recycling supply chains Strengthened public-private partnerships

o Inference: A mix of government policies, community participation, and private sector involvement ensures long-term sustainability of waste-to-
wealth models.

Challenges in Scaling the Waste-to-Wealth Model

Policy Gaps & Lack of Formal Recognition

vV Waste pickers remain informal workers without social security benefits.
vV Weak regulatory frameworks prevent large-scale recycling efforts.

Financial & Technological Barriers

V Limited investment in recycling infrastructure restricts innovation.
V Lack of access to microfinance prevents small collectors from expanding operations.
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Health & Environmental Risks

v Exposure to hazardous waste materials without protective gear.
V Poor waste disposal methods can cause groundwater & air pollution.

Market Fluctuations & Economic Instability
v Low-value plastic waste lacks market demand, making collection economically unviable.

A Inference: Government intervention, financial inclusion, and infrastructure development are critical for scaling waste-to-wealth models.

Way Forward: Strengthening the Circular Economy

Formalizing the Waste Sector

v Recognizing waste pickers as formal workers with access to health & labor rights.
v Integrating them into municipal waste collection systems.

Financial & Technological Support

v Providing microfinance to waste entrepreneurs, particularly women-led cooperatives.
v Investing in recycling technology to increase the profitability of waste collection.

Public-Private Partnerships for Scaling Up

v Encouraging corporate participation through Extended Producer Responsibility (EPR) policies.
v Creating incentives for businesses to buy recycled materials.

Promoting Waste Education & Community Participation

vV Awareness campaigns on the economic & environmental value of waste management.
v Incorporating waste-to-wealth education in school curricula.

* Inference: A well-structured waste-to-wealth framework can generate employment, promote sustainability, and reduce urban waste crises.

Gender Budget 2025-26: A Step Towards Inclusive Growth

7 Syllabus Mapping:

oGS Paper 2 — Governance & Social Justice (Women Empowerment, Gender Budgeting, Government Schemes)
2GS Paper 3 — Economic Development (Inclusive Growth, Budgeting, Financial Inclusion, Gender Economics)
o Essay Paper — ""Gender Budgeting: A Catalyst for Women’s Empowerment & Economic Equity"

Context: Gender Budget Sees a Record 37.25% Increase in Union Budget 2025-26

e The Gender Budget allocation in the Union Budget 2025-26 increased to ¥4.49 lakh crore, marking a 37.25% rise from %3.27 lakh crore in
2024-25.
e This represents 8.86% of the total Union Budget, signifying the government’s focus on gender-inclusive growth.

o Key Question: How does Gender Budgeting contribute to women’s empowerment and economic development?

What is Gender Budgeting?
V Definition:
e Gender Budgeting is a fiscal policy tool that ensures government resources are allocated equitably to promote women’s social and economic
empowerment.
o It does not imply a separate budget for women but rather analyzes how policies and resource allocations impact women and girls.

v Introduction in India:

e Launched in 2005-06 by the Ministry of Finance, based on recommendations from the National Institute of Public Finance and Policy (NIPFP).
e 35 Union Ministries and 27 States have implemented gender budgeting cells.
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v Categories of Gender Budgeting:

e Part A: Schemes 100% targeted at women (e.g., Maternity Benefits, Women’s Hostels).
e Part B: Schemes where at least 30% of funds benefit women (e.g., MGNREGA, National Rural Health Mission).

* Inference: Gender Budgeting is crucial for achieving gender parity in economic, social, and political spheres.

Gender Budget Allocation in 2025-26

Year Total Gender Budget (X Lakh Crore) % of Union Budget % Increase from Previous Year

2023-24 22.23 Lakh Crore 4.9% -
2024-25 23.27 Lakh Crore 6.6% 46.6%
2025-26 24.49 Lakh Crore 8.86% 37.25%

o Inference: Gender Budget has seen a sustained increase, reflecting a greater focus on women’s welfare.

Major Schemes Covered Under Gender Budget 2025-26

Women’s Economic Empowerment

v/ Pradhan Mantri Mudra Yojana (PMMY): 370,000 crore allocated for women entrepreneurs under SHG Bank Linkage Programme.
v Skill India Mission for Women: 35% reservation for women in vocational training programs.
v Mahila Coir Yojana: Increased support for women in the coir industry.

Social Security & Welfare

V Beti Bachao Beti Padhao: 31,200 crore for girl child education & welfare.
v Pradhan Mantri Matru Vandana Yojana: 25,000 crore for maternal health & financial aid.
v Mission Shakti: 3,000 crore for women’s safety & empowerment.

Health & Nutrition

V Poshan Abhiyan: 225,000 crore for maternal & child nutrition.
V' Ayushman Bharat: Special provisions for free maternal & neonatal care.
v Jal Jeevan Mission: 220,000 crore for providing clean drinking water, benefiting rural women.

Education & Digital Literacy

v/ STEM Education for Women: 3,500 crore to increase women’s participation in science & technology.
v National Digital Literacy Mission: 40% of beneficiaries to be women.

* Inference: Increased allocations in employment, health, education, and safety ensure comprehensive women empowerment.

Why is Gender Budgeting Important?

Economic Growth & Productivity Boost

v Women’s workforce participation in India is only 24% (ILO), compared to the global average of 47%.
v Boosting women’s participation could increase India’s GDP by 27% (McKinsey Global Institute).

Reducing Gender Disparities

v Women in India earn 19% less than men (ILO Gender Wage Report, 2022).
v Targeted fiscal policies can bridge pay gaps and promote gender equality.

Feminization of Poverty & Financial Inclusion

V' 42% of women in India have no access to financial services (World Bank Report, 2023).
v Women-led Self-Help Groups (SHGs) under NRLM have helped 10 crore women gain financial independence.

o Inference: Gender-responsive policies can break economic barriers and empower women financially.
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Challenges in Gender Budgeting

Challenges Impact
Insufficient Gender-Disaggregated Data Difficult to track how funds benefit women.
Underutilization of Funds Many states fail to fully utilize allocated funds.
Lack of Gender Sensitization in Policymaking Policies are often gender-neutral rather than gender-responsive.
Limited Monitoring & Evaluation No robust framework to assess policy effectiveness.

o Inference: To maximize impact, better monitoring, data collection, and targeted policy-making are required.

Way Forward: Strengthening Gender Budgeting in India

Improve Gender-Disaggregated Data Collection

V Develop a Gender Data Index to track scheme outcomes more effectively.
v/ Mandate all ministries to report gender impact assessments.

Strengthen Implementation & Fund Utilization

V Ensure state governments fully utilize allocated budgets.
v Encourage community participation for better outreach of schemes.

Promote Women’s Economic & Digital Inclusion

v Expand financial literacy & access to credit for women entrepreneurs.
V Ensure 50% representation of women in Digital India & SKill India programs.

Strengthen Legal & Institutional Frameworks

V Establish a Gender Budgeting Commission under NITI Aayog to evaluate policy effectiveness.
V Ensure gender-sensitive budgeting at both central & state levels.

* Inference: A robust institutional framework and grassroots participation will enhance gender budgeting effectiveness.

AGRICULTURE

Organic Farming in India

7 Syllabus Mapping:
£ GS Paper 3 — Agriculture & Food Security
2 Gs Paper 2 — Governance & Policy

Context: Promotion of Organic Farming in India

The Government of India is actively promoting organic farming through two major schemes:
Paramparagat Krishi Vikas Yojana (PKVY)
Mission Organic Value Chain Development for North Eastern Region (MOVCDNER)

These initiatives aim to reduce chemical dependency, promote sustainable agriculture, and enhance farmers' incomethrough organic farming practices.

Government Initiatives for Organic Farming

Paramparagat Krishi Vikas Yojana (PKVY)

Coverage: Implemented across all states & UTs (except the Northeast).
Objective: Encourages organic farming practices and enhances market access for organic produce.
Financial Assistance:

e 31,500/ha for 3 years, including:
o R15,000 via Direct Benefit Transfer (DBT) for organic inputs.
Key Features:
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o Supports value addition, organic certification, marketing, and capacity building.
Mission Organic Value Chain Development for North Eastern Region (MOVCDNER)
Coverage: Exclusive to Northeastern states.
Objective: Strengthens organic value chains by supporting farmer producer organizations (FPOs).
Financial Assistance:
e 46,500/ha for 3 years, including:
o 32,500 for organic inputs
o 15,000 via DBT

Key Features:
o Encourages organic farming clusters, certification, and marketing infrastructure for Northeast farmers.

Organic Certification Systems in India
@ Third-Party Certification (NPOP)

e Under the Ministry of Commerce.

o Ensures compliance for export-oriented organic produce.

o Follows National Programme for Organic Production (NPOP) standards.
@ Participatory Guarantee System (PGS-India)

e A self-regulatory certification under the Ministry of Agriculture.

o Focuses on domestic organic markets.
o Farmers evaluate each other based on mutual trust and peer verification.

Market & Value Addition Support

Financial Assistance:

e PKVY:34,500/ha for 3 years for certification, training, and marketing.
e MOVCDNER: %10,000/ha for 3 years for market support and capacity building.

Jaivik Kheti Portal:
e A dedicated online marketplace connecting organic farmers and consumers.

o Registered Farmers: 6.22 lakh (as of the latest data).
o Facilitates direct selling without intermediaries.

Awareness & Promotion Initiatives
Seminars & Workshops — Educating farmers about organic farming benefits.

Organic Trade Fairs & Festivals — Showcasing organic produce to global & domestic buyers.
Campaigns & Media Outreach — Creating consumer awareness about organic food safety & benefits.

Why Organic Farming is Important for India?

Sustainable Agriculture & Environmental Benefits

e Reduces soil degradation, water pollution, and chemical contamination.
o Improves soil fertility and preserves biodiversity.

Climate Resilience

e Organic farms retain more soil moisture, making them resilient to droughts.
e Helps reduce greenhouse gas emissions compared to conventional farming.

Economic Benefits for Farmers

o Higher market value for organic produce.
o Lower input costs as chemical fertilizers & pesticides are replaced with bio-inputs.
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Health & Food Security

e Reduces chemical residues in food.
o Improves nutritional quality of produce.

Extra-Long Staple (ELS) Cotton

7 Syllabus Mapping:

' GS Paper 3 — Agriculture (Cro Diversification, Commercial Crops, Challenges in Cotton Farming)
p g p p g

» GS Paper 3 — Economy (Textile Industr , Import Dependence, Sustainable Farming Practices)
p y Y, Imp Y g

o Essay Paper — '"Revitalizing India’s Cotton Sector: A Step Towards Self-Reliance"

Context: Government’s Five-Year Mission to Boost ELS Cotton Farming

e The Union Finance Minister announced a five-year mission to enhance the productivity and sustainability of Extra-Long Staple (ELS) cotton in
the Union Budget 2025-26.

e India imports nearly 90% of its ELS cotton, costing ¥8,000-310,000 crore annually. The mission aims to reduce import dependency and support
Indian cotton farmers.

o Key Question: Can India achieve self-sufficiency in high-quality cotton production and compete with global producers?

What is Extra-Long Staple (ELS) Cotton?
V Definition:

e ELS cotton is a premium variety with fibre lengths of 30 mm and above, known for its superior quality, strength, and softness.
e Derived from Gossypium barbadense, also called Egyptian or Pima cotton.

v Key Features of ELS Cotton:
e Longer Fibres: Fibre length exceeds 30 mm, making it ideal for high-quality textiles.
e Superior Strength & Durability: Stronger, smoother, and more resilient than short and medium staple cotton.

o High-End Usage: Preferred for luxury clothing, home textiles, and premium cotton-based products.

* Inference: ELS cotton is crucial for India's textile industry but faces challenges in domestic production.

Global & Indian Distribution of ELS Cotton Production

Region Major Producers
Global Egypt, USA (Pima Cotton), China, Australia, Peru
India  Atpadi (Maharashtra), Coimbatore (Tamil Nadu), parts of Karnataka & Madhya Pradesh

* Inference: India has the potential to become a leading ELS cotton producer but lacks investment and technology.

Difference Between Short, Medium, and Extra-Long Staple (ELS) Cotton

Parameter Short Staple Medium Staple Extra-Long Staple (ELS)
Fibre Length  Below 25 mm 25-28.6 mm 30 mm and above
Species Gossypium hirsutum  Gossypium hirsutum Gossypium barbadense
Quality Coarse, less durable ~ Moderate quality Superior quality
Uses Low-cost textiles Everyday fabrics Luxury textiles

Yield per Acre High (10-12 quintals) Moderate (8-10 quintals) Low (7-8 quintals)
* Inference: ELS cotton has superior quality but lower yields, making it less attractive to farmers.

Challenges in ELS Cotton Production in India

Low Yield & High Production Costs

V ELS cotton yields only 7-8 quintals per acre, while medium staple cotton produces 10-12 quintals.
V High input costs & longer maturity periods discourage farmers.
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Import Dependency

V India imports 90% of its ELS cotton (20-25 lakh bales annually) from Egypt, USA, and Australia.
v Imports cost ¥8,000-310,000 crore annually, straining India's forex reserves.

Lack of Market Linkages & Price Volatility

V Farmers do not receive premium prices due to weak marketing infrastructure.
V Lack of contract farming models results in unpredictable income for farmers.

Limited Seed Technology & Pest Resistance

V India has no advanced seed varieties for high-yielding ELS cotton.
v Bt Cotton (Genetically Modified) is not approved for ELS varieties, making crops vulnerable to pests.

* Inference: Without addressing these issues, India will continue to depend on imports despite having suitable agro-climatic conditions.
Government’s Five-Year Mission for ELS Cotton

Key Announcements in Union Budget 2025-26

INITIATIVE DETAILS
HIGHER MSP FOR ELS COTTON Ensuring fair prices to attract farmers towards ELS cultivation.
SEED RESEARCH & DEVELOPMENT Investing in high-yielding, pest-resistant ELS cotton varieties.
EXPANSION OF CULTIVATION AREAS Promoting ELS farming in Tamil Nadu, Maharashtra, Gujarat & Karnataka.
STRENGTHENING SUPPLY CHAIN & MARKET LINKAGES | Encouraging private sector & textile industry partnerships for direct procurement.
SUBSIDIES FOR WATER-EFFICIENT FARMING Promoting drip irrigation & sustainable farming techniques.

o Inference: These measures can improve domestic ELS production, reducing reliance on costly imports.

Economic & Industrial Impact of ELS Cotton Development
Reducing Import Dependence

V Currently, India spends Z8,000-%10,000 crore on ELS cotton imports annually.
V A strong domestic ELS sector can save forex reserves & strengthen self-reliance.

Boosting Textile Industry

V India is the world's second-largest textile exporter, but imports high-end cotton.
v Self-sufficiency in ELS cotton can strengthen the domestic luxury textile market.

Enhancing Farmer Incomes

v Higher MSP & better market access can increase profits for farmers.
V ELS farming is suitable for organic cotton production, which has global demand.

* Inference: Developing ELS cotton is crucial for India’s textile ex orts, farmer welfare, and economic sustainability.
ping p y

Way Forward: Making India Self-Sufficient in ELS Cotton

Invest in High-Yield, Pest-Resistant ELS Seeds

v Develop Indian-specific, high-yielding ELS cotton varieties through R&D.
v Explore the feasibility of Bt Cotton in ELS to improve pest resistance.

Strengthen Market Linkages & Contract Farming

v Encourage textile mills & apparel brands to directly procure ELS cotton from farmers.
v Establish minimum support prices (MSP) with premium pricing for quality ELS cotton.
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Expand ELS Cotton Farming Areas

v Promote cultivation in Tamil Nadu, Maharashtra, Gujarat & Karnataka.
V Provide subsidies for farmers adopting ELS cotton.

Sustainable Farming & Water Management

v Promote drip irrigation to reduce water usage.
V Encourage organic cotton production for niche, high-value exports.

* Inference: A well-rounded policy approach can boost ELS production and support the textile industry’s growth.

Cardamom

o Syllabus Mapping:

Vv GS Paper 3 — Agriculture & Economy (Spice production, agro-climatic conditions, and economic impact)
v GS Paper 3 — Environment & Biodiversity (Western Ghats, conservation of indigenous species)

v Essay — ""Biodiversity Conservation & Economic Growth: A Balancing Act"

Context: Two New Species of Cardamom Discovered in Kerala’s Western Ghats

e An international research team identified two new cardamom species—Elettaria facifera & Elettaria tulipifera—in the Periyar Tiger Reserve
and Agasthyamalai hills, expanding the genus Elettaria to seven species.

e This discovery reinforces the Western Ghats' status as a biodiversity hotspot and highlights the potential for agricultural and economic
benefits.

o Key Question: How do biodiversity discoveries impact India’s agriculture, spice economy, and conservation policies?

About Cardamom: The Queen of Spices

' Scientific Classification:

@ Scientific Name: Elettaria cardamomum
@ Family: Zingiberaceae (Ginger family)
@ Native Region: Western Ghats, India

o Major Producers:
India is the world’s second-largest producer of cardamom after Guatemala.
Top Cardamom-Producing States in India:

o Kerala (58%) — Idukki district is the primary hub.
o Karnataka (30%) — Major production in Kodagu & Chikmagalur.
e Tamil Nadu (10%) — Cultivated in Nilgiri Hills.

o Agro-Climatic Requirements for Cardamom Cultivation:

e Rainfall: 1500-4000 mm annually.

e Temperature: 10°C to 35°C (tropical climate).

o Altitude: 600—1500 meters above sea level.

e Soil Type: Acidic, loamy, humus-rich forest soils with pH 5.0-6.5.

o Inference: India’s climate & soil conditions are ideal for cardamom, making it a crucial export commodity.

Discovery of Two New Cardamom Species in Kerala

o Newly Identified Species:
Elettaria facifera: Found in Periyar Tiger Reserve, Idukki.
Elettaria tulipifera: Discovered in Agasthyamalai hills (Thiruvananthapuram) & Munnar (Idukki).

o Significance of the Discovery:

Biodiversity Conservation: Highlights the rich flora of the Western Ghats (UNESCO World Heritage Site).

Scientific Classification: Previously misclassified under the genus Alpinia, now correctly placed under Elettaria.
Agricultural & Economic Benefits: Potential to develop disease-resistant & high-yield varieties for commercial farming.
Boost to Spice Exports: Strengthens India’s global cardamom trade, reducing dependence on Guatemala.
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* Inference: This discovery could revolutionize cardamom farming by introducing resilient and productive strains.

Importance of Cardamom in India’s Agriculture & Economy
» Economic Contribution:

¢ India’s cardamom industry is worth 3,500 crore, with rising demand in Gulf countries & Europe.
Major Export Destinations:

» UAE, Saudi Arabia, Kuwait, Japan, & the USA.
Employment Generation: Supports over 10 lakh farmers in Kerala, Karnataka, and Tamil Nadu.

' Uses & Benefits:

Culinary Uses: Flavoring in Indian & Middle Eastern cuisine.

Medicinal Value: Treats indigestion, respiratory issues, and hypertension.
Aromatherapy & Cosmetics: Used in perfumes, essential oils, and herbal medicines.

o Inference: With increasing global demand, the discovery of new species could provide economic and health benefits.

Challenges in Cardamom Cultivation in India

Climate Change: Rising temperatures and erratic rainfall patterns threaten cardamom yield.

Pest & Disease Attacks: Fungal infections like Katte disease and Capsule Rot reduce production.

Low Productivity: India’s cardamom farms yield less than 500 kg per hectare, while Guatemala achieves 700-800 kg per hectare.
High Cost of Production: Labor-intensive harvesting increases costs.

Competition from Guatemala: Guatemala produces 40,000 MT annually, dominating global markets over India (20,000 MT).

» Solution: Adopt climate-resilient varieties, boost R&D, and modernize farming techniques.

Conservation & Sustainable Farming of Cardamom

o Strategies for Sustainable Cardamom Farming:

Agroforestry Practices: Grow cardamom under native tree cover to preserve soil health & biodiversity.
Integrated Pest Management (IPM): Use organic pesticides and natural predators for disease control.
Climate-Resilient Varieties: Develop high-yield, drought-resistant cardamom strains.

Organic Farming Certification: Promote organic cardamom to fetch premium export prices.

Farmer Incentives: Provide government subsidies & credit support to small-scale cultivators.

* Inference: Sustainable practices will ensure long-term profitability and conservation of biodiversity.

GEOGRAPHY AND DISASTER

Watershed Yatra: A Community-Led Water Conservation Initiative

7 Syllabus Mapping:

A GS Paper 1 — Geography & Society (Watershed Management, Soil Conservation, Rural Development)

2 Gs Paper 2 — Governance & Schemes (WDC-PMKSY 2.0, Decentralized Governance, Gram Panchayats’ Role)
oGS Paper 3 — Environment & Agriculture (Sustainable Agriculture, Climate Resilience, Water Conservation)
o Essay Paper — ""Community-led Conservation: A Pathway to Sustainable Development"

Context: Launch of the National Watershed Yatra

The Union Minister for Rural Development has launched the “Watershed Yatra”, a nationwide mass outreach campaign aimed at promoting
community participation in watershed development under WDC-PMKSY 2.0.

o Objective: To mobilize rural communities, strengthen water conservation practices, improve soil health, and ensure sustainable agricultural
development through decentralized governance and public participation.
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What is Watershed Yatra?

V' A nationwide awareness & engagement campaign to encourage community-driven watershed management.
V Part of the Watershed Development Component of Pradhan Mantri Krishi Sinchayee Yojana (WDC-PMKSY 2.0).
V' Aims to enhance water resource management, improve land productivity, and promote climate-resilient agriculture.

* Inference: Watershed Yatra bridges community action with government support, making water conservation a grassroots movement.

Key Features of Watershed Yatra

Nationwide Coverage

v Spanning 805 watershed projects, covering:
e 6673 Gram Panchayats
o 13,587 villages
e Across 26 states & 2 Union Territories

Community Participation

V Encourages Shramdaan (voluntary labor) for watershed projects.
v Bhoomi Poojan & Watershed Mahotsav for local engagement in water conservation efforts.

Public-Private-People Partnership (4Ps Model)
v Encourages collaboration between:

e Government agencies I
e Private sector investors -
e Rural communities & citizens £

Watershed Janbhagidari Pratiyogita

V Performance-based rewards for top-performing projects.
V %20 lakh additional funding per project, with a total allocation of Z70.80 crore.

Youth Involvement & Digital Integration

V Linked to MY Bharat Portal "E, offering certificates to youth volunteers for participation.
v Learning Management System (LMS) developed to provide training in watershed management.

A Inference: The initiative promotes digital governance, grassroots participation, and youth engagement for sustainable water management.

Importance of Watershed Development in India

Water Security & Sustainable Agriculture

V India faces increasing water stress—60% of irrigation relies on groundwater.
v/ Watershed management improves rainwater harvesting & groundwater recharge.

Soil Conservation & Climate Resilience

V Prevents soil erosion, improves moisture retention, and enhances agricultural productivity.
v Supports climate adaptation by reducing drought impacts.

Community-Led Development & Rural Livelihoods

v Empowers Gram Panchayats & SHGs in decentralized water resource management.
V Creates jobs & boosts rural economies through water conservation projects.

A Inference: Watershed development is critical for food security, rural development, and climate resilience.
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Challenges in Watershed Management

Limited Awareness & Community Engagement

v Many rural communities lack technical knowledge on watershed conservation.
v Need for greater behavioral change initiatives to promote participation.

Fragmented Implementation Across States

V Variations in state-level execution reduce the impact of central policies.
V Need for better coordination among states, Gram Panchayats & local bodies.

Funding & Sustainability Challenges

V Limited financial resources for long-term watershed maintenance.
v PPP models need better incentives for private sector investment.

Climate Change & Erratic Rainfall

v Unpredictable monsoons affect water recharge rates.
v Need for integrated water management solutions like check dams, agroforestry, and micro-irrigation.

* Inference: A multi-stakeholder, well-funded, and climate-adaptive approach is necessary for effective watershed management.

Way Forward: Strengthening Watershed Governance

Strengthening Local Governance & Community Engagement

v Train Gram Panchayats & SHGs in watershed management practices.
v Expand awareness campaigns via schools, NGOs, and digital platforms.

Enhancing Financial & Policy Support

V Increase budget allocation for long-term watershed maintenance.
v Encourage CSR investment & private sector participation in conservation projects.

Leveraging Technology for Water Conservation

V Use AI & GIS mapping for monitoring water flow & soil moisture levels.
V Develop mobile apps to track project progress & involve communities.

Climate-Resilient Water Management

v Promote rainwater harvesting, afforestation, and micro-irrigation.
V Incentivize farmers to adopt water-efficient cropping patterns.

* Inference: A combination of governance, finance, technology, and climate adaptation can ensure long-term success of watershed initiatives.

Conclusion: A Model for Participatory Water Governance

v Watershed Yatra is a crucial step towards sustainable water resource management, integrating local participation with national governance.

V By fostering community engagement, leveraging technology, and ensuring policy support, India can achieve long-term water security and climate
resilience.

V A decentralized, inclusive, and well-funded approach is key to making India’s watershed management a global model for participatory
conservation.

@ Wwater is life—conserving it through community-driven efforts is essential for sustainable development.
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Gomti River: A Lifeline of Uttar Pradesh

7 Syllabus Mapping:

2GS Paper 1 — Geography (Rivers & Drainage Systems, Riverine Ecosystems, Urban Geography)

oGS Paper 3 — Environment & Ecology (Water Pollution, River Conservation, Sustainable Tourism)

Context: Lucknow to Launch Cruise Services on Gomti River

e Lucknow is set to introduce cruise services on the Gomti River, aiming to enhance tourism and offer a scenic view of the city’s skyline.
e The initiative reflects growing efforts to develop urban riverfronts for recreational and economic activities while addressing environmental

concerns.

b 4 Key Concern: Can urban river tourism be balanced with river
conservation and sustainability?

About the Gomti River

Origin & Course

v Origin: Gomat Taal (also known as Fulhaar Jheel) in Pilibhit
district, Uttar Pradesh.

v Flows Through: Entirely within Uttar Pradesh, covering districts
like:

« Lucknow il (State capital)
o Barabanki

e Sultanpur

o Faizabad (Ayodhya region)
e Jaunpur

v Merges With: Ganga River near Kaithi, Varanasi.
V Total Length: 900 km, making it a significant tributary of the
Ganges.

o Inference: The Gomti River plays a vital role in UP’s hydrology,
supporting urban and agricultural areas.

Tributaries of the Gomti River
v Right-bank tributaries:

o Sai River . (longest tributary)
¢ Chowka River
V Left-bank tributaries:
o Kathina River
e Saryu River
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* Inference: These tributaries contribute to the river’s flow and sediment balance but also carry pollution from urban centers.

Major Cities Along the Gomti River
CITY SIGNIFICANCE

LUCKNOW
JAUNPUR
SULTANPUR
BARABANKI

* Inference: Rapid urbanization along the Gomti has increased pollution and water mismanagement challenges.

Hydrological Characteristics of the Gomti

State capital; major urban center with tourism and commercial hubs.
Historical city with Mughal-era bridges & cultural heritage.
Emerging urban area, facing environmental issues from urban waste.
Agricultural district benefiting from the river's irrigation.

V Perennial River: Flows throughout the year but with seasonal variations.
V Slow Flow Rate: Sluggish flow during non-monsoon periods, leading to stagnation in urban stretches.
v Monsoon Impact: Heavy rains cause sudden rise in water levels, increasing runoff & sediment load.
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* Inference: The Gomti’s slow-moving nature makes it vulnerable to pollution accumulation, requiring continuous cleaning efforts.

Environmental Concerns & Pollution Challenges

Urban & Industrial Pollution

V Industrial discharge, untreated sewage, and plastic waste are major pollutants.
v Lucknow & Jaunpur contribute the highest waste discharge into the river.

Reduced Water Quality & Aquatic Life Threats

v High Biochemical Oxygen Demand (BOD) levels lead to oxygen depletion, harming aquatic species.
V Loss of biodiversity: Decline in native fish populations due to toxic contaminants.

Encroachments & Riverfront Degradation

V Tllegal construction along the banks disrupts natural flow.
v/ Reduction in floodplain areas increases flood vulnerability.

Climate Change & Water Scarcity

V Irregular rainfall patterns affect river discharge.
v Groundwater depletion in urban areas reduces natural recharge of the river.

* Inference: Unchecked urbanization, industrial expansion, and climate variations threaten the river’s survival.

Potential Benefits of Gomti River Cruise Project

v Boosts Tourism & Economy:

e Attracts domestic & international visitors.
o Creates job opportunities in tourism & hospitality sectors.

vV Urban Aesthetic & Cultural Promotion:

e Offers a scenic view of Lucknow’s historic skyline.
o Promotes cultural sites & heritage landmarks along the river.

v Encourages Riverfront Development:

e Improved public spaces, walkways, and eco-tourism initiatives.
e Could drive government focus on long-term river rejuvenation efforts.

o Inference: A well-planned eco-friendly tourism model can balance economic gains with environmental conservation.

Measures Needed for Sustainable River Tourism

Strengthening Pollution Control & Waste Management

V Strict enforcement of pollution control norms for industries.
V Expansion of sewage treatment plants (STPs) in major urban centers.
V Use of bioremediation techniques to restore river ecosystems.

Sustainable Riverfront Development

V Eco-sensitive construction policies to prevent encroachment.
v Mandatory green buffer zones along the riverbanks.

Restoration of Natural Water Flow

V Rejuvenation of feeder streams & tributaries to restore ecological balance.
v Controlled groundwater extraction to maintain river discharge levels.
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Public Awareness & Community Participation

V Citizen-led clean-up drives & conservation campaigns.
V Involvement of local NGOs & educational institutions in monitoring river health.

* Inference: Tourism must be coupled with strict environmental safeguards to ensure long-term river conservation.

Glacier Meltdown

7 Syllabus Mapping:

A GS Paper 1 — Geography & Climate Change (Glacial Retreat, Himalayan Ecosystems, Monsoon & Water Cycles)

£ GS Paper 3 — Environment & Disaster Management (Climate Change, Glacial Lake Outburst Floods - GLOFs, Sustainable Development)
b g Essay Paper — "Glacier Meltdown & Its Implications for Climate Security"

Context: Massive Glacier Loss in Arunachal Pradesh (1988-2020)

e A recent study revealed that 110 glaciers in Arunachal Pradesh’s eastern Himalayas have disappeared over 32 years (1988-2020).
e The total glacial cover has shrunk by 309.85 sq. km, highlighting severe climate change impacts.

b g Key Question: How does glacier meltdown impact India's water security, ecology, and disaster risks?

What is Glacier Meltdown?
V Definition:

e Glacial retreat occurs when glaciers melt faster than they accumulate new ice and snow, reducing overall ice cover.
o Itleads to the formation of glacial lakes, increasing risks of floods and ecosystem disruptions.

v Key Indicator of Global Climate Change:

e Glaciers act as climate regulators by reflecting sunlight and storing fresh water.
o Their rapid melting affects water resources, ecosystems, and disaster risks.

o Inference: The shrinking Himalayan glaciers signal severe ecological and economic disruptions.

Reasons Behind Glacier Meltdown

Rising Global Temperatures

V Eastern Himalayas warming faster than global average (0.1°-0.8°C per decade).
v Higher temperatures accelerate ice melt, reducing glacier mass.

Increased Carbon Emissions

v Higher atmospheric CO: leads to enhanced greenhouse effect.
v Traps heat, increasing ice loss rates.

Changing Precipitation Patterns

vV More rainfall instead of snowfall, disrupting glacial accumulation.
V Inconsistent snowfall weakens glacier regeneration.

Anthropogenic Activities

V Deforestation & infrastructure projects (hydropower, roads, urbanization) increase local warming.
V Tourism & vehicular emissions raise temperature around glacier zones.

Black Carbon Deposits

V Generated from burning fossil fuels (diesel, coal, biomass).
v Deposits on ice, reducing reflectivity, increasing heat absorption, and accelerating melting.

» Inference: Both natural and human-induced factors are driving rapid glacial retreat.
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Impacts of Glacier Meltdown

Glacial Lake Outburst Floods (GLOFs)

v Melting glaciers form large unstable glacial lakes.
V' Sudden lake bursts trigger catastrophic floods, damaging infrastructure and villages.
v E.g. Uttarakhand Chamoli Disaster (2021) — glacier collapse caused massive floods.

Disruption of River Systems

v Himalayan rivers (Teesta, Brahmaputra, Ganga) depend on glacier-fed waters.
V Erratic glacier melting alters seasonal water availability, affecting agriculture & hydroelectric projects.

Threat to Biodiversity & Ecosystems

v Melting glaciers impact mountain flora & fauna, including snow leopards, red pandas, and high-altitude vegetation.
v Changing water cycles disrupt aquatic ecosystems.

Water Scarcity & Food Security

v Over 600 million Indians depend on glacier-fed rivers for irrigation & drinking water.
V Reduced glacier-fed water affects crop yields, worsening food insecurity.

Rising Disaster Risks & Landslides

v Frequent flash floods & landslides due to melting ice and unstable slopes.
V Threatens infrastructure, dams, and mountain communities.

o Inference: Glacier meltdown endangers India’s water security, biodiversity, and disaster resilience.
9 9

India’s Response to Glacier Meltdown & Climate Adaptation Strategies

National Mission on Sustaining the Himalayan Ecosystem (NMSHE)

V Part of National Action Plan on Climate Change (NAPCC).
V Focuses on conservation, climate research, and sustainable development.

Glacier Monitoring & Research

v ISRO, Wadia Institute, and IMD conduct remote sensing glacier studies.
v Establishing early warning systems for GLOFs.

Expanding Renewable Energy to Cut Carbon Emissions

v Targeting 500 GW non-fossil fuel capacity by 2030 (Solar, Wind, Hydropower).
v Reducing black carbon pollution from industries & transport.

Community-Based Conservation & Disaster Preparedness

V Eco-sensitive zone policies & afforestation programs.
V Local participation in watershed management & climate adaptation.

Strengthening Climate Policy & International Cooperation

V India's commitment to Paris Agreement & COP climate negotiations.
V Tnitiatives like "Coalition for Disaster Resilient Infrastructure (CDRI)" for climate adaptation.

* Inference: A combination of policy, research, and local participation is needed for effective climate action.
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Challenges in Addressing Glacier Meltdown

Lack of Comprehensive Glacier Data

v Limited long-term monitoring of glacier retreat trends.
V Need for advanced satellite mapping & field studies.

Balancing Development & Environmental Conservation

v Himalayan states depend on hydropower & infrastructure projects.
v Unregulated expansion harms fragile ecosystems.

Poor GLOF Early Warning Systems

v Many Himalayan regions lack proper disaster preparedness.
V Need for real-time monitoring & emergency response mechanisms.

Carbon Emissions & Global Climate Policy Gaps

v Despite efforts, global warming remains unchecked.
V International climate agreements lack strict enforcement.

o Inference: India needs stronger climate governance & scientific monitoring to mitigate glacier loss.

Way Forward: Strengthening Climate Resilience

Strengthening Glacier Monitoring & Research

V Expand ISRO’s glacier tracking using satellite imaging.
V Invest in Al-based climate modeling for better predictions.

Integrating Sustainable Infrastructure Development

v Implement strict environmental impact assessments (EIA) for hydropower & road projects.
v Promote eco-tourism & afforestation programs.

Improving Disaster Preparedness for GLOFs & Landslides

V Develop automated early warning systems for glacier lake bursts.
v Strengthen flood management infrastructure in vulnerable regions.

Cutting Black Carbon & Strengthening Green Energy Policies

v Reduce industrial & vehicular emissions in Himalayan regions.
V Encourage LPG/clean cooking fuels in mountain communities.

Strengthening International Climate Cooperation

V Push for stronger climate finance commitments from developed nations.
V' Advocate for stricter global emissions regulations under UNFCCC.

A Inference: Combining science, policy, and community action is crucial to mitigating glacier meltdown effects.
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Santorini Island: Seismic Activity & Volcanic Risk

7 Syllabus Mapping:

2 Gs Paper 1 — Geography (Plate Tectonics, Volcanism, Seismicity, Natural Disasters)

A GS Paper 3 — Disaster Management (Earthquakes, Early Warning Systems, Volcanic Preparedness)
o Essay Paper — ""The Geopolitics of Natural Disasters: Managing Volcanic & Seismic Risks"

Context: Santorini Island Placed on High Alert Due to Undersea Earthquakes

e Santorini, a renowned Greek island, has experienced over 200 undersea earthquakes in just four days, with magnitudes reaching up to 4.6.
e Authorities have placed the island on high alert due to fears of volcanic reactivation in the Santorini Caldera.

o Key Question: How do tectonic activities in the Aegean region influence volcanic and seismic risks in Santorini?

Location & Geographical Importance

V Santorini is located in the Southern Aegean Sea, part of the Cyclades archipelago in Greece.
V Controlled by: Greece (part of the Thira regional unit).
V Surrounded by: The Mediterranean Sea, forming part of the active South Aegean Volcanic Arc.

* Inference: Santorini's strategic location makes it a key area for geological and tourism studies.

Volcanic Activity in Santorini

v Santorini is home to the Santorini Caldera, one of the most active volcanic centers in the South Aegean Volcanic Arc.
v Nearby volcanic islands:

e Nea Kameni (uninhabited, but has minor eruptions).
e Palaia Kameni (formed by volcanic activity).

v Major Historical Eruptions:

e Minoan Eruption (~1600 BCE): One of the largest volcanic eruptions in recorded history, leading to the collapse of the Minoan civilization.
e 1950 Eruption: The most recent eruption of the Santorini volcano.

o Inference: Frequent volcanic activity makes Santorini a high-risk zone for eruptions and seismic hazards.

Tectonic Setting & Seismic Activity

V Santorini is situated near the convergence of the African Plate and the Aegean Sea Plate.
V Tectonic Process:

e Subduction: The African Plate is subducting beneath the Eurasian Plate.
o Frequent earthquakes occur due to stress accumulation along the fault lines.

v Recent Seismic Activity:

e Over 200 undersea earthquakes (up to magnitude 4.6) in four days.
o Potential link to rising magma beneath the caldera.

* Inference: Seismic activity in Santorini is closely tied to its volcanic nature, requiring continuous monitoring.

Risks Associated with Santorini’s Volcanic & Seismic Activity

Risk Factor Impact
Tsunamis = Undersea eruptions can trigger tsunamis affecting the Aegean coastline.
Lava Flows & Ashfall 4 Volcanic eruptions can damage infrastructure and disrupt air travel.
Ground Deformation #= Land uplift or sinking can threaten historical sites and buildings.

Tourism & Economic Losses ® As a major tourist destination, disasters can severely impact Greece’s economy.

* Inference: Santorini’s dependency on tourism makes disaster preparedness crucial.

74



IQRA IAS

An Institute for Civil Services

Disaster Preparedness & Mitigation Strategies
Early Warning Systems

v Seismographs & GPS monitoring for detecting magma movement.
V Satellite imaging to track land deformation.

Evacuation & Public Awareness

v Evacuation drills for residents & tourists.
V Educational campaigns on emergency response.

Infrastructure Resilience

v Earthquake-resistant buildings & retrofitting historical structures.
v Improved emergency shelters & supply chains.

International Collaboration & Research

v Joint monitoring with global geophysical institutions.
v Cooperation with European Space Agency for satellite data analysis.

o Inference: Investing in disaster resilience can mitigate risks for Santorini and similar high-risk regions.

MODERN HISTORY

Fort William Renamed as ‘Vijay Durg’

7 Syllabus Mapping:

A GS Paper 1 — Modern History (British Colonialism, Indian Resistance & Post-Colonial Reforms)

2GS Paper 2 — Governance (Indigenous Cultural Revival, Decolonization of Public Spaces)

2GS Paper 3 — Security & Defense (Strategic Importance of Military Fortifications, Eastern Command Headquarters)
Essay Paper — ""Reclaiming India’s Heritage: The Significance of Renaming Colonial Structures"

Context: Renaming of Fort William to ‘Vijay Durg’

¢ The Indian government has renamed the historic Fort William in Kolkata as ‘Vijay Durg’, aligning with efforts to shed colonial legacies and
promote indigenous heritage.

Other renamings include:

o Kitchener House — Manekshaw House (honoring Field Marshal Sam Manekshaw)
o St. George’s Gate — Shivaji Gate (paying tribute to Chhatrapati Shivaji Maharaj)

o Key Question: Does renaming colonial-era structures contribute to India’s cultural and national identity transformation?

About Fort William

V Location: Kolkata, West Bengal, on the eastern banks of the Hooghly River (a distributary of the Ganga).

v Built By: British East India Company under Sir John Goldsborough (original fort, 1696-1706) and later Robert Clive (reconstructed fort, 1758-
1781).

V Purpose: Originally a trading fort, later a military stronghold to protect British colonial interests in Bengal.

* Inference: Fort William played a crucial role in British military expansion, but today serves as a symbol of India’s military strength.
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Historical Evolution of Fort William

Original Fort William (1696-1706)

V Built during the early phase of British rule in Bengal to protect
trading posts from local rulers.

v/ Named after King William III of England.

V Captured & destroyed in 1756 by Siraj-ud-Daulah, Nawab of
Bengal, during the Siege of Calcutta.

V Black Hole of Calcutta (1756): British prisoners reportedly
suffocated in a dungeon after the fort’s capture.

Reconstructed Fort William (1758-1781)

V Rebuilt by Robert Clive after the British victory in the Battle of
Plassey (1757).

V Redesigned as a massive star-shaped military fortress for better
defense.

v Became the British military headquarters in eastern India.

* Inference: Fort William evolved from a commercial outpost to a
strategic British military base, marking the consolidation of colonial rule in Bengal.

Architectural Features of Fort William

Feature Description
Area Spread over 70 hectares, one of the largest British-era military structures in India.
Design Star-shaped fortification for enhanced defense against attacks.
Materials Used Brick & mortar with deep moats for additional protection.
Modern Use Headquarters of the Indian Army’s Eastern Command.

A Inference: Fort William remains a key military establishment, evolving from a colonial-era bastion to a strategic Indian defense asset.

Strategic & Historical Significance
v Role in British Expansion:

o Served as a defensive stronghold for the British East India Company.
o Became the center of British military operations in eastern India.

v Significance in Indian Military History:

e Used in World War II as a command center for British and Allied forces.
e Currently houses a war memorial & museum displaying artifacts from the 1971 Indo-Pak War & Bangladesh Liberation War.

v Symbolism in India’s Decolonization Efforts:
e Renaming reflects India’s rejection of colonial legacy and reassertion of indigenous military traditions.

* Inference: Fort William represents both colonial oppression and India’s military resilience, making its renaming a powerful symbolic act.

Other Military & Colonial Renamings in India

Previous Name New Name Significance

Rajpath Kartavya Path Represents duty & responsibility over colonial
heritage.

Race Course Road (PM’s residence) Lok Kalyan Marg Highlights people-centric governance.

King George’s Medical University Chhatrapati Shahuji Maharaj Medical Honors Indian social reformers over colonial rulers.

(KGMU) University

Dalhousie Road Dara Shikoh Road Recognizes Mughal prince known for religious
harmony.

* Inference: Renaming colonial-era institutions is a broader government initiative to assert India’s historical identity.
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Debate: Is Renaming Colonial Structures Necessary?
Arguments in Favor of Renaming

V' Symbolic Decolonization: Removes colonial narratives from public spaces.
V' Promotes Indigenous Legacy: Honors Indian warriors, leaders & traditions.
v Strengthens National Identity: Reinforces pride in India’s historical & cultural achievements.

X Counterarguments

X Alters Historical Memory: Erasing colonial names may distort historical learning.
X Political Motivations: Critics argue renaming is often politically driven rather than historically justified.
X Resource Allocation: Focus should be on infrastructure & public welfare rather than symbolic renaming.

o Inference: Renaming must be accompanied by broader cultural education & historical awareness to ensure a balanced narrative.

Way Forward: Balancing Heritage & National Identity

Comprehensive Cultural Revival

V Indian military traditions must be integrated into historical narratives.
V Schools & museums should educate citizens on pre-colonial Indian fortifications & war strategies.

Selective Renaming with Justification

V Prioritize renaming structures with deep colonial oppression associations.
v/ Maintain historically significant names for educational purposes.

Restoration & Conservation of Historical Sites

vV Modernize & preserve Indian forts & heritage sites for future generations.
v Promote heritage tourism & public engagement with Indian military history.

* Inference: Renaming should be part of a broader cultural movement rather than an isolated political act.

Conclusion: Fort William’s Renaming & India’s Cultural Revival
v/ Renaming Fort William to “Vijay Durg’ is part of India’s broader initiative to reclaim its indigenous heritage.

vV While renaming strengthens national identity, it must be accompanied by educational efforts to preserve historical memory.
v Striking a balance between cultural revival & historical preservation is crucial for India’s long-term narrative-building.

G Decolonization is not just about renaming—it’s about re-establishing India’s historical legacy and fostering national pride. =i
J g g gacy g p

ART & CULTURE

State Emblem of India: History, Features & Legal Protection

7 Syllabus Mapping:

2 Gs Paper 1 — Art & Culture (Symbolism in Indian Heritage, Mauryan Influence on National Identity)
A GS Paper 2 — Governance (Legal Provisions on National Symbols, State Emblem Act, 2005)

o Essay Paper — ""National Symbols & Their Role in Strengthening Identity & Governance"

Context: Protection of the State Emblem of India

e The Union Home Ministry has directed states to ensure the proper depiction of the State Emblem of India, particularly emphasizing the
mandatory inclusion of ""Satyameva Jayate" in Devanagari script.
e The directive comes amid rising concerns over unauthorized and incorrect representations.

o Key Question: Why is it important to regulate and preserve the sanctity of India’s national symbols?

77



IQRA IAS

An Institute for Civil Services

What is the State Emblem of India?

V' Adoption Date: January 26, 1950 (India’s Republic Day).

v Origin: Adapted from the Sarnath Lion Capital of Emperor Ashoka (Maurya Dynasty).

v Designed by: Dinanath Bhargava, under the guidance of Nandalal Bose.

v Significance: Represents India’s heritage, sovereignty, and commitment to Dharma (righteousness).

o Inference: The State Emblem embodies India’s historical and philosophical foundations.

Features of the State Emblem

FEATURE SYMBOLISM
THREE VISIBLE LIONS Represents strength, courage, and power. (The fourth lion is hidden from view).
DHARMA CHAKRA (CENTRAL WHEEL) | Symbolizes righteousness (Dharma) & Buddha’s first sermon (Dharmachakra Pravartana).
ANIMAL DEPICTIONS ON ABACUS Bull (Right): Taurus, symbolizing Buddha’s birth.

Horse (Left): Kanthaka, the horse that carried Buddha to renunciation.

Elephant (East): Represents Queen Maya’s dream of a white elephant before Buddha’s birth.
Lion (North): Symbolizes Buddha’s enlightenment & Dharma propagation.

NO BELL-SHAPED LOTUS Unlike the original Ashokan Pillar, the State Emblem omits the lotus base.

MOTTO: "SATYAMEVA JAYATE" Taken from the Mundaka Upanishad, meaning “Truth Alone Triumphs.”

* Inference: The emblem encapsulates Buddhist and Mauryan ideals of governance and ethical leadership.

Legal Provisions Governing the State Emblem

State Emblem of India (Prohibition of Improper Use) Act, 2005

v Purpose: Regulates the use of the emblem to prevent unauthorized commercial, personal, or political misuse.
Vv Prohibits:

o Unauthorized use by private entities.
e Modification or distortion of the emblem.
o Use in advertisements, business logos, or personal insignias.

State Emblem of India (Regulation of Use) Rules, 2007

V Defines Who Can Use the Emblem:

President, Vice-President, Prime Minister, Chief Justice of India.
State Governors & Chief Ministers.

Union Ministries & Select Government Offices.

Diplomatic Missions, RBI, and certain government bodies.

* Inference: Strict regulations prevent the emblem’s misuse while preserving its dignity.

Penalty for Violation

@ Unauthorized Use of the State Emblem:
v Punishment: Up to 2 years imprisonment OR fine up to 5,000.
v Stringent action against improper depiction, such as missing '"Satyameva Jayate" or distorted versions.

* Inference: Legal safeguards ensure respect and integrity for national symbols.

Importance of the State Emblem in Governance & Identity

Symbol of Sovereignty & Governance

v Represents India’s commitment to Dharma (righteous rule).
V Used on government documents, currency, passports, and legal seals.

Cultural & Historical Significance

V Depicts India's ancient Mauryan heritage & Buddhist influence.
vV Embodies ideals of truth, peace, and ethical leadership.
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National Integrity & Public Awareness

v Promotes unity and respect for national symbols.
v Educational campaigns can prevent misuse and encourage civic responsibility.

A Inference: Beyond governance, the emblem fosters national pride and ethical values.

Challenges & Misuse of the State Emblem

Incorrect Representations

X Omissions of ""Satyameva Jayate" in Devanagari.
R Improper modifications in commercial logos & advertisements.

Unauthorized Commercial Use

X Political parties, businesses, and NGOs using it without permission.
X E.g. Fake government seals & certificates.

Lack of Public Awareness

X Common people unaware of legal restrictions on emblem usage.
X Educational institutions do not emphasize national symbols.

* Inference: Public awareness and strict enforcement are necessary to maintain the emblem’s dignity.

Way Forward: Strengthening Protection & Awareness

Strict Implementation of Legal Framework

V Ensure compliance with the State Emblem Act, 2005.
V Enforce fines & imprisonment for violators.

Public Awareness Campaigns

V Educational programs in schools & universities on national symbols.
vV Awareness drives on proper emblem usage.

Digital Regulation & Monitoring

V' Al-based detection for emblem misuse in digital platforms.
V Collaboration with social media companies to report violations.

* Inference: Stronger legal and educational measures can prevent emblem misuse while promoting civic respect.

Gyan Bharatam Mission

o Syllabus Mapping:

v GS Paper 1 — Indian Heritage & Culture (Ancient manuscripts, traditional knowledge systems)
v GS Paper 2 — Governance & Policy (Cultural policies, role of institutions in heritage conservation)
v GS Paper 3 — Science & Technology (Digitization, Al-based preservation techniques)

V Essay — "Cultural Heritage & Digital Preservation: A Bridge to the Future"

Context: Gyan Bharatam Mission in Union Budget 2025-26

e The Union Budget 2025-26 introduced the Gyan Bharatam Mission to survey, document, and conserve India’s rich manuscript heritage.
e The initiative includes digitization, conservation, and wider accessibility of manuscripts, ensuring that ancient knowledge systems are
preserved for future generations.

b 4 Key Question: How will Gyan Bharatam Mission impact India’s cultural conservation efforts and knowledge economy?
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What is the Gyan Bharatam Mission?

o Objective:

Survey, document, and digitize India's extensive manuscript collections.

Preserve and restore fragile manuscripts using modern conservation techniques.

Make manuscripts accessible to researchers, scholars, and the public.

Promote India's ancient wisdom and knowledge systems in philosophy, science, mathematics, medicine, and literature.

o Implemented By:

Ministry of Culture.

National Mission for Manuscripts (NMM) — Budget increased from 3.5 crore to %60 crore.
Collaboration with academic institutions, museums, and private collectors.

o Scope of the Mission:

Survey & Documentation: Identification of 1 crore+ manuscripts across India.

Conservation & Restoration: Use of scientific methods to restore deteriorating manuscripts.

Digitization & Accessibility: Al-driven digitization & transcription for global access.

Translation Initiative: Conversion of ancient manuscripts into regional & international languages.
Manuscript Repository: Establishment of an autonomous national repository for long-term conservation.

o Inference: India’s knowledge herita e, hidden in manuscripts, will now be scientifically documented and digitized for global access.
g g p y

Significance of India's Manuscript Heritage

A India’s Manuscript Diversity:

India holds the world’s largest repository of manuscripts (estimated 30 million+).

Languages: Sanskrit, Pali, Tamil, Persian, Arabic, Tibetan, and others.

Subjects Covered: Science, Ayurveda, astronomy, philosophy, mathematics, literature, and governance.

b g Major Manuscript Repositories in India:

Bhandarkar Oriental Research Institute (BORI), Pune — Oldest manuscripts on Vedas & Upanishads.
Sarasvati Mahal Library, Tamil Nadu — Rare Tamil & Sanskrit palm-leaf manuscripts.

Rajasthan Oriental Research Institute — Persian, Rajasthani, and Sanskrit texts.

Khuda Bakhsh Oriental Public Library, Bihar — Indo-Islamic manuscripts.

Manuscripts at Nalanda & Vikramshila Ruins — Lost Buddhist wisdom & historical texts.

A Inference: A proper documentation mission can unlock centuries-old knowledge that has been neglected.

Why is Gyan Bharatam Mission Important?

1. Preventing Loss of Heritage
90% of ancient Indian manuscripts remain unpublished and deteriorating due to poor storage conditions.
Palm-leaf, birch-bark, and cloth manuscripts are highly fragile and need immediate conservation.

2. Digitization for Wider Accessibility
Al-driven digitization will allow researchers, students, and the public to explore India’s intellectual traditions.
Example: Google’s Al-based Manuscript Transcription project in partnership with NMM.

3. Revival of Traditional Knowledge
Ancient texts contain insights into medicine, astronomy, mathematics, metallurgy, and agriculture.
Example: Charaka Samhita & Sushruta Sambhita provide valuable Ayurvedic knowledge.

4. Strengthening India’s Cultural Soft Power
Manuscript-based knowledge can enhance India’s role in global intellectual history.
Example: China’s digitization of ancient Confucian and Buddhist texts has boosted its global influence.

* Inference: This mission will help restore India’s position as a knowledge powerhouse.

Challenges in Manuscript Conservation

Lack of Systematic Documentation: No comprehensive national-level survey of manuscripts.

Deterioration Due to Climate & Pests: Many manuscripts suffer from fungal damage, fading ink, and insect infestations.
Lack of Skilled Conservators: India has only 500 professional manuscript conservators.

Legal & Ownership Issues: Many manuscripts are privately owned, restricting access for preservation.

Technological Barriers: Al and OCR (Optical Character Recognition) struggle with ancient scripts.

» Solution: A robust, well-funded, and decentralized strategy involving government, private institutions, and local custodians.
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Global Best Practices in Manuscript Conservation

» China: Digitization of ancient Buddhist texts in collaboration with global universities.
b g Europe: Vatican Library’s advanced manuscript digitization program using Al
o UK: British Library’s Endangered Archives Programme (EAP) for preserving rare manuscripts.

* Inference: India must integrate global best practices to enhance its manuscript conservation efforts.

ENVIRONMENT & ECOLOGY

India Achieves 100 GW Solar Energy Capacity

7 Syllabus Mapping:
2GS Paper 3 — Environment & Renewable Energy
A GS Paper 2 — Government Policies & International Commitments

Context: A Historic Achievement in Solar Energy
India has officially achieved the 100 GW solar energy capacity milestone as of January 2025, reinforcing its global leadership in renewable energy. This
achievement marks significant progress toward India's 500 GW non-fossil fuel target by 2030, as pledged under its Nationally Determined Contributions

(NDCs) at COP26.

With this milestone, India strengthens its position as one of the fastest-growing solar energy markets in the world, reducing dependency on fossil fuels
and moving towards a sustainable energy future.

India’s Recent Achievements in Solar Energy

Solar Energy Target and Capacity Expansion
v Current Status:

e 100 GW solar energy capacity achieved in January 2025.
e Solar contributes 47% of total installed renewable capacity, reflecting its dominance in India's clean energy mix.

V Future Targets:

e 500 GW of non-fossil fuel capacity by 2030.
e Aim to generate 50% of electricity from renewables by 2030, as per India’s COP26 commitment.

* Inference: Solar energy plays a pivotal role in India's energy transition strategy.
Rapid Growth Trends in Solar Installations
V Solar Capacity Growth Over the Years:

e 2014:2.82 GW

e 2025:100 GW ~ (3,450% increase in 11 years!)

o Target for 2030: 280 GW

v Record-breaking Solar Additions in 2024:

e 24.5 GW of new solar capacity added, doubling from 2023.
e 18.5 GW from utility-scale projects, showing large-scale investments in solar parks.

v Leading States in Solar Deployment:

o Rajasthan — India’s solar capital with the highest installed capacity.
e Gujarat, Tamil Nadu, Maharashtra, and Madhya Pradesh follow as top states in solar energy production.

* Inference: India is rapidly becoming a global solar powerhouse, leveraging its vast land and high solar irradiance.
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Government Schemes Driving Solar Growth

PM Surya Ghar Muft Bijli Yojana (2024)

v Objective: Boosting rooftop solar adoption.
v Impact: 9 lakh rooftop solar installations nearing completion.
V' Subsidy Benefits: Houscholds get up to 300 units of free electricity per month through solar.

» Significance: Enhances energy independence for houscholds and reduces electricity costs.

Solar Parks Scheme

V Objective: Developing large-scale solar clusters across multiple states.
v Implementation: Establishing ultra-mega solar parks to attract investments.
v Example: Bhadla Solar Park (Rajasthan) — The world’s largest solar park (2,245 MW).

b 4 Significance: Facilitates bulk power generation, making solar energy more affordable.

Production Linked Incentive (PLI) Scheme for Solar Manufacturing

v Objective: Strengthening domestic solar module and component production.
v Capacity Expansion:

e 2014: India’s solar module production was just 2 GW.

e 2024: 60 GW capacity, reducing dependency on imports.

o Target for 2030: 100 GW of domestic manufacturing.

b g Significance: Boosts Make in India for solar, reducing reliance on Chinese imports.

Global Significance & India’s Leadership in Solar Energy

India’s Role in Global Solar Initiatives

V International Solar Alliance (ISA) — Launched by India & France in 2015, bringing 125+ countries together for solar collaboration.
v One Sun, One World, One Grid (OSOWOG) — India’s initiative to create a global solar grid, ensuring cross-border clean energy trade.

Solar Energy’s Contribution to India’s Climate Goals

V Part of India’s National Action Plan on Climate Change (NAPCO).
v Helps meet India’s COP26 commitment to reduce emissions intensity by 45% by 2030.

o Inference: India's solar leadership sets an example for other developing nations in transitioning to clean energy.

Challenges in India’s Solar Energy Expansion

Land Acquisition Issues
o Large-scale solar projects require significant land, leading to displacement concerns and legal challenges.
Storage & Grid Integration

o Solar energy is intermittent; thus, battery storage and grid balancing technologies are critical.
o Investment in energy storage remains low.

Financial & Policy Uncertainties

e Delayed policy implementation and financial constraints slow down new projects.
e Solar tariffs fluctuate due to uncertain import duties on solar modules.

Dependence on Imports for Solar Components

e Despite PLI schemes, India still imports solar panels and components from China.
e Need for stronger domestic supply chains to reduce import dependency.
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Way Forward: Strengthening India's Solar Energy Growth
Scaling Up Domestic Solar Manufacturing

v Strengthening “Make in India” for solar PV cells and modules.
v Increasing investment in solar R&D for higher efficiency panels.

Expanding Solar Storage & Smart Grid Infrastructure

v Investing in battery storage for better power management.
v/ Smart grid technology to integrate solar into the national grid efficiently.

Policy and Regulatory Reforms

V Stable solar tariffs and long-term incentives for investors.
V Land policy reforms to fast-track large-scale solar projects.

Strengthening Global Solar Cooperation

v Expanding International Solar Alliance (ISA) partnerships.
v Accelerating One Sun, One World, One Grid (OSOWOG) for cross-border solar energy trade.

Conclusion: A Bright Future for India's Solar Sector

v 100 GW solar energy capacity marks a new era in India's clean energy transition.
v With ambitious targets of 280 GW solar by 2030, India is on track to becoming a global renewable energy leader.
v Overcoming policy hurdles, storage challenges, and manufacturing dependencies will be crucial for sustaining growth.

@ India’s solar journey showcases a commitment to a reener, more sustainable future, leading global climate action efforts. Qo
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Olive Ridley Sea Turtle

7 Syllabus Mapping:
2 Gs Paper 3 — Environment & Biodiversity
2GS Paper 1 — Geography (Marine Ecosystems & Conservation Efforts)

Context: Alarming Surge in Olive Ridley Turtle Deaths in Tamil Nadu

A mass mortality event of Olive Ridley Sea Turtles has been reported along the Chennai and Chengalpattu coasts of Tamil Nadu, with over 1,200
carcasses found in January 2025.

Additionally, Andhra Pradesh has reported 2,000+ turtle deaths along its coastline. This threefold increase in mortality raises serious ecological concerns,
demanding urgent conservation measures.

About Olive Ridley Sea Turtle

Scientific Classification

V Scientific Name: Lepidochelys olivacea

v IUCN Conservation Status: Vulnerable @

vV CITES Listing: Appendix I (High protection from international trade)

v Wildlife Protection Act (1972): Schedule I species (Highest protection in India)

o Inference: Despite legal protection, Olive Ridleys face severe threats due to human activities and climate change.
Physical & Biological Features
V Size & Appearance:

e Smallest sea turtle species, weighing up to 45 kg.
o Distinctive heart-shaped olive-green carapace.
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V Diet & Feeding Behavior:
e Omnivorous, consuming crustaceans, algae, mollusks, jellyfish, and fish eggs.
V Unique Nesting Behavior — Arribada

e Mass nesting phenomenon where thousands of females nest simultaneously.
o Takes place between November and April during the mating season.

A Inference: Arribada nesting is critical for Olive Ridley survival, but human-induced threats disrupt this natural cycle.

Habitat & Distribution of Olive Ridley Turtles

V Global Distribution: Found in tropical waters of the Pacific, Indian, and Atlantic Oceans.
v Major Nesting Sites in India:

Odisha: * Gahirmatha, Devi, Rushikulya (largest mass nesting site in the world).
Tamil Nadu: Chennai, Nagapattinam.

Andhra Pradesh: Nellore, Visakhapatnam.

¢ Andaman & Nicobar Islands.

* Inference: India plays a crucial role in the global Olive Ridley population, necessitating urgent conservation measures.

Rising Olive Ridley Mortality Along Indian Coasts

Tamil Nadu (Chennai, Chengalpattu): 1,200+ carcasses found in January 2025, three times the annual average.
Andhra Pradesh (Tirupati, Nellore, Visakhapatnam): Over 2,000 deaths reported in the same period.

* Inference: The sudden increase in deaths highlights worsening threats from illegal fishing, habitat destruction, and climate change.

Reasons for Mass Deaths of Olive Ridley Turtles

Illegal Bottom Trawling & Gill Nets

V Turtles get trapped in fishing nets, leading to accidental drowning.
v Trawling violates marine conservation regulations, directly harming marine biodiversity.

Lack of Turtle Excluder Devices (TEDs)

v/ Many trawl boats do not use TEDs, which allow turtles to escape from fishing nets.
vV RBI's marine protection guidelines mandate TEDs, but compliance remains low.

Plastic Pollution & Habitat Destruction

V Beaches polluted with plastic waste prevent safe nesting.
V Coastal development (groynes, seawalls) alters nesting beaches, disrupting turtle reproduction.

Climate Change & Rough Sea Conditions

v Extended monsoons and high sea currents disorient turtle migration routes.
v Rising sea levels submerge traditional nesting beaches.

Poaching & Egg Harvesting

v Though illegal, turtle eggs are collected and sold in some coastal areas.
v/ Human disturbances lead to low hatchling survival rates.

* Inference: Anthropogenic pressures are endangering Olive Ridley turtles, requiring stringent conservation measures.
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Conservation Efforts & Government Initiatives

Legal Protection & Policies

v Wildlife Protection Act, 1972 — Schedule I species (highest protection level).
vV CITES Appendix I — Strict international trade regulations.
V Coastal Regulation Zone (CRZ) Laws — Restrict development near nesting beaches.

Community-Led Conservation

V Odisha’s Sea Turtle Protection Program — Engages local fishing communities in turtle conservation.
v Tamil Nadu & Andhra Pradesh Forest Departments — Conduct egg relocation programs to safe hatcheries.

Turtle Excluder Devices (TEDs) Enforcement

v RBI mandates TEDs for mechanized trawlers to prevent accidental bycatch of turtles.
V Stricter monitoring needed to ensure TED adoption by the fishing industry.

Plastic Waste Management & Beach Conservation

v Ban on single-use plastics near nesting beaches.
V Beach clean-up drives conducted by local NGOs and forest departments.

» Inference: Conservation efforts must be intensified to protect India’s fragile marine biodiversity.

Challenges in Olive Ridley Conservation

Poor Enforcement of Marine Conservation Laws: Trawlers violate TED regulations, leading to high accidental turtle deaths.
Limited Community Awareness: Local fishing communities lack awareness about turtle-friendly fishing practices.
Unchecked Coastal Infrastructure Development: Ports, seawalls, and groynes obstruct turtle nesting grounds.

4. Climate Change Impact on Nesting Cycles: Rising temperatures affect hatchling survival rates and sex ratios.

el

* Inference: Integrated conservation policies, stricter law enforcement, and climate adaptation measures are needed.

Way Forward: Strengthening Turtle Conservation in India

Stricter Regulation of Fishing Practices

v TED compliance should be mandatory, with heavy penalties for violators.
V Seasonal fishing bans in key nesting areas to reduce bycatch mortality.

Protection & Restoration of Nesting Beaches

V Coastal infrastructure development must follow CRZ regulations.
v Beach re-nourishment projects to restore eroded nesting sites.

Public Awareness & Community Engagement

v Fishing communities should be trained in sustainable fishing and turtle conservation.
v More eco-tourism programs to involve local populations in sea turtle protection.

Climate-Resilient Conservation Measures

V Research on climate impacts on Olive Ridley populations.
V Artificial hatcheries & cooler nesting sands to counteract rising temperatures.
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Sarandi Stream Turns Crimson

7 Syllabus Mapping:
2GS Paper 3 — Environment & Pollution
oGS Paper 1 — Geography (Water Bodies & Contamination)

Context: Sarandi Stream Turns Blood-Red Near Buenos Aires

The Sarandi Stream, located near Villa Inflamable, Avellaneda, close to Buenos Aires, Argentina, has mysteriously turned crimson red, raising serious
concerns over industrial chemical contamination.

Authorities suspect aniline, a toxic chemical used in dyes and pharmaceuticals, as the primary cause, while residents report foul odors and recurring
discoloration of the water.

This alarming phenomenon highlights longstanding industrial pollution issues in Argentina’s Matanza-Riachuelo River basin, one of Latin America’s
most contaminated waterways.

About Sarandi Stream

Location & Hydrology

V Located in Villa Inflamable, Avellaneda, a heavily industrialized region near Buenos Aires, Argentina.
V Flows into Rio de la Plata, a major estuary shared by Argentina and Uruguay.
V Receives untreated industrial effluents, causing severe water contamination.

* Inference: The pollution of Sarandi Stream affects not just local ecosystems but also the larger Rio de la Plata estuary.

Industrial Pollution & Historical Contamination

Heavy Industrial Presence

V The region houses multiple tanneries, chemical plants, and factories, which discharge untreated waste into the stream.
V Local residents frequently report water color changes, including blue, green, violet, and brown due to chemical discharges.

Suspected Cause of Red Water
v Authorities suspect aniline, a highly toxic compound used in:

« Dyes & pigments €

R

o Rubber processing ==
o Pharmaceutical production <

V Strong foul odor suggests presence of hazardous industrial waste, possibly including heavy metals and organic pollutants.

* Inference: The stream’s color change indicates illegal industrial discharge, which requires urgent regulatory action.

Environmental & Health Impacts

Contamination of the Matanza-Riachuelo River Basin

V Sarandi Stream flows into the Matanza-Riachuelo River, one of the most polluted rivers in Latin America.
V Industrial effluents, sewage, and toxic waste severely degrade water quality & biodiversity.

Health Hazards for Local Communities

V Skin diseases & allergies due to direct contact with contaminated water.
v Respiratory illnesses from toxic air pollutants & chemical fumes.
V Increased risk of cancer & neurological disorders from long-term exposure to industrial toxins.
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Disruption of Aquatic Life & Ecosystem Damage

v Mass fish kills due to oxygen depletion & chemical poisoning.
v Biodiversity loss in Rio de la Plata due to heavy metal accumulation.
V' Groundwater contamination, affecting drinking water sources.

€ Inference: The Sarandi Stream crisis reflects broader environmental mismanagement, affecting public health, water security, and biodiversity.

Global Comparison: Similar Water Pollution Cases

Citarum River (Indonesia) — “The World's Most Polluted River”

V Severe textile dye & heavy metal contamination.
v Over 1,000 industries discharge untreated waste, making the river unsuitable for drinking & agriculture.

Yamuna River (India) — Toxic Foam & Industrial Waste

v Chemical waste from industries & untreated sewage causes formation of toxic white foam.
v High ammonia & phosphate levels make the water dangerous for human use.

o Inference: Water pollution crises are a global issue, requiring stronger environmental regulations & pollution control policies.

Environmental Regulations & Policy Measures

Strengthening Industrial Waste Management

V Enforce stricter wastewater treatment laws for industries.
v Mandatory environmental audits for high-pollution industries.

Community Monitoring & Awareness Campaigns

V Establish local water quality monitoring committees.
v Encourage public reporting of illegal discharges.

Restoration & Clean-up Efforts

v Implement river cleanup initiatives similar to Namami Gange (India).
V Increase penalties for industries violating pollution norms.

* Inference: Sustainable policies & strict enforcement are needed to prevent future ecological disasters.

Challenges in Pollution Control

Weak Environmental Regulations

v Lack of strict penalties for industrial polluters.
v Loopholes in environmental laws allow unscrupulous practices.

Ineffective Wastewater Treatment
v Many factories lack proper treatment plants, discharging raw chemicals into water bodies.
Limited Public Awareness & Government Action

v Community awareness about pollution risks is low.
vV Government clean-up programs remain slow & underfunded.

A Inference: A multi-pronged approach is required, combining regulation, industry accountability, and public participation.
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Way Forward: Restoring Water Quality & Ecosystem Health

Enforcing Strict Industrial Waste Management Rules

V Heavier fines & criminal penalties for companies violating pollution norms.
v Compulsory real-time wastewater monitoring systems.

Strengthening International Environmental Cooperation

V Collaborate with UNEP & regional environmental bodies.
V Learn from best practices (e.g., European River Basin Management).

Large-Scale River & Wetland Restoration Programs

v Launch government-funded clean-up projects for Rio de la Plata & Sarandi Stream.
V Develop eco-friendly wastewater treatment technology. Engaging Local Communities & Civil Society

v Empower local activists & NGOs to monitor water quality violations.
v Encourage sustainable waste disposal practices among industries.

* Inference: Sustainable solutions must integrate regulatory, technological, and community-driven approaches.

Sacred Groves: Community Conservation vs Legal Conflicts

7 Syllabus Mapping:
2GS Paper 3 — Environment & Ecology (Biodiversity Conservation, Traditional Knowledge, Forest Governance)
oGS Paper 2 — Governance (Tribal Rights, Forest Rights Act vs Wildlife Protection Act)

Context: Supreme Court Ruling on Sacred Groves in Rajasthan
e On December 18, 2024, the Supreme Court ruled that Rajasthan must map and classify all sacred groves as forests under the Wildlife
Protection Act (WLPA), 1972.
e This conflicts with the Forest Rights Act (FRA), 2006, which recognizes sacred groves as community forest resources under gram sabhas rather

than government control.

o Key Concern: The ruling could disrupt traditional conservation practices and weaken community ownership over sacred groves.

What are Sacred Groves?

V Definition: Sacred groves are community-protected forest patches with ecological and cultural significance, conserved through traditional customs
and religious beliefs.
V Found Across India: Act as biodiversity hotspots and water recharge zones.

' Inference: Sacred groves blend conservation with tradition, ensuring sustainability without formal legal frameworks.

Supreme Court Case & Legal Debate

T.N. Godavarman v. Union of India (1996) — Defining ‘Forests’

v Landmark ruling: Any land with forest characteristics should be considered forest land, regardless of ownership.
Rajasthan’s 2004 Expert Committee

V Identified sacred groves as forests only if they met criteria (¢.g., minimum 5 hectares, 200+ trees per hectare).
December 18, 2024 Supreme Court Ruling

V Overrides earlier classification criteria—directs Rajasthan to:

e Map and classify all sacred groves as forests.
o Declare them as community reserves under WLPA, 1972.
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Conflict Between WLPA & FRA

V FRA, 2006: Recognizes community forest resources under gram sabhas.
v WLPA, 1972: Brings sacred groves under state control as community reserves.
V Potential Impact: Traditional conservation methods may weaken due to government regulations replacing community-led efforts.

o Inference: Legal conflicts between environmental protection laws and tribal rights create governance challenges in sacred grove conservation.

Distribution of Sacred Groves in India

V India has 100,000 to 150,000 sacred groves—the highest globally.

Region States Examples
Western Ghats & Central Plateau Kerala, Karnataka, Maharashtra, Chhattisgarh = Sarpa Kavu groves in Kerala
Northeastern States Meghalaya, Assam, Arunachal Pradesh Mawphlang sacred forest (Meghalaya)
Tribal Belts Odisha, Jharkhand, Madhya Pradesh Sarna forests in Jharkhand

* Inference: Sacred groves exist across diverse ecological zones, providing unique biodiversity conservation models.

Significance of Sacred Groves

Biodiversity Conservation

v/ Home to rare & endemic species, serving as genetic reservoirs.
Water Conservation & Aquifer Recharge

v Many groves are linked to springs, ponds, and rivers, ensuring water availability.
v Example: Sarpa Kavu groves in Kerala maintain local water tables.

Soil Conservation & Climate Regulation

V Dense tree cover prevents soil erosion & regulates local climate.
v Example: Sarna forests in Jharkhand prevent land degradation.

Cultural & Religious Importance

v Integral to tribal traditions, rituals, and festivals.
v Example: Mawphlang sacred forest (Meghalaya) remains untouched due to Khasi tribal beliefs.

Disaster Mitigation
V Acts as a buffer against floods, landslides, and droughts, supporting climate resilience.

* Inference: Sacred groves are not just religious sites but essential ecosystems for climate adaptation and biodiversity protection.

Threats to Sacred Groves

Urbanization & Encroachment

V Infrastructure projects, deforestation, and land conversion threaten groves.
v Example: Sacred groves in Gujarat’s Dahod region are shrinking due to real estate expansion.

Decline in Traditional Beliefs
vV Modernization & loss of indigenous knowledge weaken community-led conservation.
Sanskritization & Religious Conversion

v Temple-based rituals are replacing nature worship, altering traditional conservation ethics.
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Invasive Species

V Exotic plants like Lantana camara, Eupatorium odoratum, and Prosopis juliflora degrade groves.
v Example: Lantana invasion in Madhya Pradesh’s groves has displaced native medicinal plants.

Legal Conflicts & Government Policies

vV WLPA's community reserve model vs FRA's community ownership.
v/ Example: Tamil Nadu’s temple-controlled groves face excessive regulation, limiting community involvement.

* Inference: Sacred groves are increasingly threatened by both modernization and conflicting legal frameworks.

Way Forward: Strengthening Sacred Grove Conservation

Recognition Under Forest Rights Act (FRA): Acknowledge sacred groves as community forest resources under gram sabhas.
Inventorization & Mapping: Conduct a nationwide survey to document sacred groves & their ecological significance.
Strengthening Community-Based Conservation: Empower local communities, elders, and tribal groups in grove management.
Regulating Urban Expansion: Implement buffer zones to protect groves from infrastructure projects & deforestation.

5. Reviving Indigenous Practices: Promote traditional ecological knowledge & involve youth in conservation initiatives.

B

* Inference: A balanced policy approach that integrates legal recognition, ecological protection, and community rights is essential.

Ethanol Production in India

7 Syllabus Mapping:

2GS Paper 3 — Biofuels & Renewable Energy (Energy Security, Sustainable Fuel Policies, Circular Economy)
oGS Paper 3 — Agriculture (Crop Diversification, Water-Use Efficiency, Farmer Welfare)

o Essay Paper — "Balancing Food Security & Energy Independence: The Future of Biofuels in India"

Context: India Nears 20% Ethanol Blending Target Ahead of Schedule

e The Union Minister of Road Transport & Highways announced that India will achieve its 20% ethanol blending (E20) target in the next two
months—one year ahead of its original 2025 deadline.
e India’s ethanol production capacity has expanded to 1,600 crore litres, with maize emerging as a crucial feedstock.

b g Key Question: Can India balance biofuel production, food security, and environmental sustainability?

What is Ethanol Fuel?

V Ethanol is a renewable biofuel derived from biomass such as sugarcane, grains (maize, rice, jowar, bajra), and agricultural residues.
V 1t is blended with petrol to reduce dependence on crude oil, lower emissions, and improve energy security.
v Common Blends:

o ES5 (5% ethanol in petrol)
« [E10 (10% ethanol in petrol)
e E20 (20% ethanol in petrol) — India’s target for 2025

* Inference: Ethanol blending is crucial for reducing fossil fuel consumption and mitigating climate change.

How is Ethanol Produced?

Fermentation: Sugars from sugarcane juice, molasses, or grains (maize, rice, millets) are fermented using yeast.
Distillation: Ethanol is separated from the fermented mixture and purified.

Dehydration: Water is removed to produce anhydrous ethanol, which is suitable for blending with petrol.
Blending: Ethanol is mixed with petrol at different ratios (E5, E10, E20) before distribution.

PR

o Inference: A well-developed ethanol supply chain ensures effective fuel blending and distribution.
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Current Status of Ethanol Production in India

Year Ethanol Blending (%) Ethanol Production Capacity (crore litres)
2014-15 1.5% 38
2020-21 8.5% 700
2024 15% 1,600
Target (2025) 20% 1,700+

Sources of Ethanol Production:
v Sugar-Based Ethanol: S

e 400 crore litres (from sugarcane & molasses).
V Grain-Based Ethanol: |

e 700 crore litres (from maize, rice, jowar, bajra).
V Cellulosic Ethanol (2G Biofuels): E

o Emerging as a sustainable alternative.

 Inference: Diversifying ethanol feedstocks can ensure sustainable production without harming food security.

Role of Maize in Ethanol Production

@ Maize-based ethanol production has increased from near-zero in 2020 to 400 crore litres in 2024.

@ Advantages of Maize-Based Ethanol:

vV Lower water consumption compared to sugarcane.

V Shorter crop cycle (90-120 days) allows multiple harvests per year.

v Reduces dependence on sugarcane, promoting crop diversification.

v Byproduct: Distiller’s Dried Grains with Solubles (DDGS) used as animal feed, ensuring food security.

o Inference: Maize ethanol is a more sustainable alternative, reducing environmental stress from sugarcane monoculture.

Challenges in Ethanol Production

Challenge Impact
Feedstock Availability ~ Dependence on sugarcane and grains may affect food security.
Water-Intensive Crops © Sugarcane & rice require excessive water, leading to groundwater depletion.
Infrastructure Gaps p Limited ethanol storage & blending facilities in some states.
Logistics & Transportation <8 Interstate ethanol movement faces regulatory hurdles.
Economic Viability ® High production costs & fluctuating raw material prices impact profitability.

o Inference: Addressing infrastructure and regulatory challenges is key to scaling up ethanol production sustainably.

Way Forward: Strengthening India’s Ethanol Economy

Diversifying Feedstock for Sustainable Biofuel Production

vV Promote use of damaged grains, agricultural residues, and lignocellulosic biomass (2G ethanol).
V Reduce dependence on sugarcane by encouraging maize, millets, and agro-waste.

Infrastructure Development for Efficient Distribution

v Expand ethanol blending depots & storage capacity across India.
V Set up dedicated ethanol transport corridors for seamless interstate supply.

Research & Development in Advanced Biofuels

V Invest in 2G (cellulosic ethanol) & 3G biofuels for next-gen fuel solutions.
v Encourage private sector participation in ethanol R&D.

Policy Reforms for Market Stability

V Streamline state-level ethanol movement rules to remove regulatory barriers.
V Ensure stable ethanol pricing to attract long-term investments.
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Farmer Incentives for Sustainable Crop Cultivation

v Support crop diversification by promoting ethanol-friendly crops (maize, sorghum, bamboo).
v Enhance MSP for ethanol-producing crops to encourage participation.

A Inference: A multi-pronged approach will ensure ethanol becomes a sustainable part of India’s energy mix.

¥2 Conclusion: A Strategic Move Towards Energy Independence

V India’s ethanol production is a critical step toward energy self-sufficiency, reduced oil imports, and lower emissions.
v Diversifying ethanol feedstocks, investing in infrastructure, and ensuring farmer benefits will sustain long-term growth.
v With continued policy support, ethanol can play a transformative role in India’s clean energy future.

@ A balanced ethanol strategy can power India’s economy while ensuring food and water security!

International Big Cat Alliance (IBCA)

7 Syllabus Mapping:

£ GS Paper 2 — International Relations (Global Environmental Cooperation, International Treaties)

2 Gs Paper 3 — Environment & Biodiversity (Wildlife Conservation, Illegal Wildlife Trade, Climate Change Mitigation)
o Essay Paper — “Global Wildlife Conservation: A Shared Responsibility”

Context: IBCA Comes into Force as a Treaty-Based Organization

e The International Big Cat Alliance (IBCA) has officially become an intergovernmental organization headquartered in India, following
ratifications from India, Nicaragua, Eswatini, Somalia, and Liberia.

e  Modeled after the International Solar Alliance (ISA), IBCA aims to protect big cat species globally through conservation, funding, and policy
support.

b g Key Question: Can IBCA become a game-changer for global big cat conservation, similar to India's success with Project Tiger?

What is the International Big Cat Alliance (IBCA)?

v Launch: April 9, 2023, by Indian Prime Minister during the 50th anniversary of Project Tiger.
v Headquarters: India (National Tiger Conservation Authority, MoEFCC).
vV Aim:

e Global conservation of seven big cat species.

o Prevent illegal wildlife trade through stricter anti-poaching laws.

o Financial & technical support for range and non-range countries.

o Integrating conservation with climate change mitigation.

* Inference: IBCA extends India's leadership in tiger conservation to a global level, leveraging diplomatic and financial support.
p g g ging dip PP

Species Covered Under IBCA

Total Big Cat Species Under IBCA: 7
India Hosts 5 Out of 7 Species:

Big Cat Species Presence in India Global Range
Tiger " India, Russia, Southeast Asia
Lion & (Gir Forest) Africa, India (Asiatic Lion)
Leopard 7 Africa, Asia
Snow Leopard ~ # Central & South Asia
Cheetah ~ % (Reintroduced in 2022) Africa, Iran, India (reintroduced)
Jaguar " X South & Central America
Puma ¥ X North & South America

* Inference: India has a strong stake in global big cat conservation, already hosting S out of 7 species.
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Key Functions & Operations of IBCA

Collaborative Conservation Platform

V Facilitates global partnerships between big cat range and non-range countries.
V Shares best conservation practices for habitat protection, anti-poaching, and sustainable coexistence.

Research & Data Monitoring

v Develops a centralized database for tracking big cat populations.
v Encourages scientific studies on genetic diversity, habitat corridors, and human-wildlife conflict resolution.

Strengthening Anti-Poaching & Wildlife Trade Laws

v Supports stricter enforcement of CITES (Convention on International Trade in Endangered Species).
V' Aims to disrupt global illegal wildlife trafficking networks.

Funding & Resource Mobilization

V %150 crore allocated (2023-28) by the Indian government.
V Seeks additional contributions from member nations, private donors, and global environmental funds.

Climate Change & Sustainable Development

v Integrates big cat conservation with carbon sequestration efforts.
v Aligns with the UN Sustainable Development Goals (SDGs) on biodiversity conservation.

A Inference: IBCA goes beyond conservation—focusing on policy advocacy, scientific research, and international funding mechanisms.

The Need for Global Big Cat Conservation

THREATS TO BIG CATS IMPACT
HABITAT LOSS & DEFORESTATION | Encroachment on forests, leading to loss of prey & human-wildlife conflicts.
ILLEGAL POACHING & TRADE High demand for tiger bones, skins, and leopard pelts in black markets (e.g., China, Southeast Asia).
CLIMATE CHANGE Rising temperatures & changing rainfall patterns disrupt big cat habitats.
RETALIATORY KILLINGS Farmers kill big cats to protect livestock, reducing population numbers.

* Inference: Without immediate conservation efforts, big cat species face rapid decline due to human activities and environmental changes.

IBCA vs. Other Global Conservation Programs

Program Focus India’s Role
CITES (1973) Prevents illegal wildlife trade Active member, enforces wildlife protection laws
Global Tiger Forum (GTF, 1993) Exclusive focus on tigers India hosts the secretariat
UNEP Wildlife Conservation Initiatives Broad biodiversity protection Participates in climate-linked conservation

International Big Cat Alliance (IBCA, 2023) All seven big cat species, funding & collaboration Led by India, headquartered in India

* Inference: IBCA is unique as it focuses on multiple big cat species, has dedicated funding, and is led by India.

Challenges in Implementing IBCA

Funding Constraints & Resource Mobilization

V %150 crore is insufficient for global big cat conservation.
v Need for private sector involvement & international donations.

Coordination Among Member Nations

v Differing conservation priorities between range & non-range countries.
V Political will & commitment from countries like China & the US remains uncertain.

Balancing Conservation with Local Livelihoods

V' Human-wildlife conflicts remain a challenge in buffer zones near tiger reserves.
V Need for eco-tourism & alternative livelihood programs for communities living near big cat habitats.
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* Inference: For IBCA to be successful, strong governance, international cooperation, and local engagement are crucial.

Way Forward: Strengthening IBCA’s Impact

Expanding Membership & Funding Sources

v Encourage more countries to ratify IBCA.
V Seek funding from UN agencies, conservation NGOs, and private donors.

Integrating IBCA with Climate & Biodiversity Agreements

v Align big cat conservation with the Paris Agreement & SDGs.
v Leverage carbon credit markets to finance conservation efforts.

Strengthening Anti-Poaching & Law Enforcement

v Enhance intelligence-sharing networks to dismantle wildlife trafficking syndicates.
V Invest in better training & equipment for forest rangers.

Promoting Community-Based Conservation Models

v Encourage eco-tourism as an alternative livelihood for forest communities.
v Implement compensation programs for farmers affected by big cat attacks.

o Inference: A multi-pronged strategy is essential to make IBCA effective in the long run.

Gambusia Affinis & Poecilia Reticulata: Boon or Bane for Mosquito Control?

7 Syllabus Mapping:

GS Paper 3 — Environment & Ecology (Invasive Species, Biodiversity Conservation, Biological Pest Control)
2GS Paper 2 — Governance & Public Policy (National Biodiversity Authority, Environmental Regulations)
o Essay Paper — “Balancing Public Health & Biodiversity Conservation”

Context: NGT Seeks Centre’s Response on Use of Invasive Fish for Mosquito Control

e The National Green Tribunal (NGT) has questioned the Indian government’s use of Gambusia Affinis (Mosquitofish) and Poecilia Reticulata
(Guppy) for mosquito control despite their classification as invasive alien species by the National Biodiversity Authority (NBA).
e While these fish help reduce mosquito populations, they pose ecological threats by outcompeting native species.

o Key Question: Should India continue using invasive fish species for biological mosquito control, or seek eco-friendly alternatives?

About Gambusia Affinis (Mosquitofish)

v Origin & Distribution: Native to North America, widely introduced in Asia, Europe, Africa & Australia for mosquito control.
V Habitat:

o Prefers freshwater bodies like ponds, lakes, and slow-moving rivers.
e Thrives in both temperate and tropical environments due to its adaptability.

v Physical Characteristics:

e Size: Males grow up to 4 em, females up to 7 cm.
o Diet: Eats zooplankton, insects, and mosquito larvae, but only in small proportions.

v Ecological Impact:
e Outcompetes native fish species by preying on their eggs and larvae.
e Recognized as one of the 100 worst invasive alien species globally (IUCN).

o Disrupts aquatic food chains, reducing biodiversity.

o Inference: Gambusia is efficient for mosquito control but highly destructive to native ecosystems.
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About Poecilia Reticulata (Guppy)
v Origin & Distribution:

e Native to Northeast South America, now found globally in tropical & subtropical waters.
e Widely used as an aquarium fish and biological control agent.

v Habitat:

e Adapts to varied ecological conditions, including polluted waters.
e Found in streams, ponds, lakes, and reservoirs.

V Physical Characteristics:

o Size: Males are smaller than females but have ornamental fins.
o Diet: Eats algae, aquatic insect larvae, and organic matter.

v Ecological Impact:

o Competes with native fish for food and space.
e May contribute to the spread of diseases among local fish populations.

A Inference: The guppy is less aggressive than Gambusia but still impacts native biodiversity.

Contribution to Mosquito Control
V Predatory Behavior: Both Gambusia & Guppy feed on mosquito larvae, reducing vector-borne diseases like malaria, dengue, and chikungunya.
V Effectiveness:

e Used in stagnant water bodies where mosquitoes breed.
e Often introduced in urban water storage tanks, drains, and reservoirs.

V Efficiency Debate:
e While effective in reducing mosquito populations, they also prey on other native fish larvae, leading to food scarcity and ecosystem disruption.
e Alternative indigenous larvivorous fish such as Panchax Killifish (Aplocheilus panchax) and Indian Catfish (Heteropneustes fossilis) can be better

ecological substitutes.

o Inference: Mosquito control benefits must be weighed against biodiversity loss before mass introduction of invasive species.

The Debate: Should India Continue Using Gambusia & Guppy?

Argument For Use V] Argument Against Use X
Proven mosquito control agents Classified as invasive species, causing biodiversity loss
Cost-effective & requires minimal maintenance Competes with native fish species, reducing their population
Helps in vector control, reducing malaria & dengue cases Potential risk of spreading diseases among local fish
Adaptable to different aquatic conditions Disrupts food chains and aquatic ecosystems

* Inference: A balanced approach with proper scientific evaluation is needed to ensure effective mosquito control while minimizing ecological
damage.

Environmental Concerns Raised by National Biodiversity Authority (NBA)

Invasive Alien Species Threat

v Both Gambusia & Guppy are non-native and disrupt native ecosystems.
v Outcompete indigenous species, leading to reduced aquatic biodiversity.

Impact on Endangered Native Fish

V Preys on eggs & larvae of native species, reducing their survival rates.
V Threatens food security for larger aquatic predators like birds & amphibians.
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Disruption of Local Food Chains

V Reduces populations of natural mosquito predators like dragonflies & indigenous fish.
V Alters nutrient cycles in freshwater ecosystems.

* Inference: Introducing invasive fish without ecological assessment can lead to unintended environmental consequences.

Alternative Eco-Friendly Solutions for Mosquito Control

ALTERNATIVE METHOD HOW IT WORKS? ADVANTAGES

NATIVE LARVIVOROUS FISH Indigenous species like Aplocheilus panchax (Panchax Eco-friendly, maintains
Killifish)naturally consume mosquito larvae. biodiversity.

BACILLUS THURINGIENSIS Bacteria that specifically kills mosquito larvae but is harmless to other Non-toxic, highly effective.
ISRAELENSIS (BTI) organisms.
GAMBUSIA IN CONTROLLED Restricting use of Gambusia to artificial water bodies instead of natural ~ Reduces ecological damage.
ENVIRONMENTS ecosystems.
INTEGRATED VECTOR Combining multiple strategies like biological, chemical, and Long-term sustainable mosquito
MANAGEMENT (IVM) environmental control. control.

* Inference: Prioritizing native species and eco-friendly methods ensures sustainable mosquito control without harming biodiversity.

Way Forward: A Sustainable Approach to Mosquito Control

Conduct Scientific Impact Assessments

v Comprehensive studies needed before introducing invasive species.
V Evaluations should consider biodiversity loss & long-term ecological impact.

Promote Native Biological Control Methods

V Use indigenous fish species instead of non-native Gambusia or Guppy.
v Expand research on biological mosquito control using local biodiversity.

Strengthen Regulations on Invasive Species

v NBA should develop stricter policies on the introduction of non-native species.
vV Awareness programs for policymakers & local communities.

Invest in Multi-Pronged Mosquito Control Strategies

v Encourage natural mosquito predators like dragonflies, frogs & birds.
v Improve urban sanitation & waste disposal to eliminate mosquito breeding grounds.

* Inference: India must shift towards integrated mosquito control methods that balance public health and biodiversity conservation.

BIOTECHNOLOGY & HEALTH

Plastic-Degrading Bacteria: A Biological Solution to Plastic Pollution

7 Syllabus Mapping:

2GS Paper 3 — Environment & Ecology (Plastic Pollution, Biodegradable Solutions, Circular Economy)
2GS Paper 3 — Science & Technology (Biotechnology, Genetic Engineering, Industrial Applications)

o Essay Paper — “The Role of Biotechnology in Environmental Sustainability”

Context: Can Bacteria Solve the Plastic Pollution Crisis?

e Scientists are exploring bacteria-based solutions for plastic degradation, with research institutions and biotech firms engineering microbial
strains and enzymes to break down plastics like Polyethylene Terephthalate (PET).
¢ French biotech company Carbios has developed PET-degrading enzymes capable of breaking down 90% of PET within 10 hours.

b 4 Key Question: How effective are bacteria in degrading plastic, and can they be used for large-scale industrial applications?
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How Do Bacteria Degrade Plastic?

V Process of Bacterial Plastic Degradation:

e Certain bacteria and fungi produce enzymes that break plastic polymers into smaller, biodegradable molecules.
o These microorganisms metabolize plastic fragments, converting them into CO-, water, and biomass.

v Key Steps in Microbial Degradation:

1. Enzyme Production: Bacteria release plastic-degrading enzymes like PETase, MHETase, or cutinase.
2. Polymer Breakdown: Enzymes break long-chain plastic polymers into monomers (basic units).

3. Microbial Metabolism: Bacteria consume and convert monomers into eco-friendly byproducts.

* Inference: Enzyme-driven bacterial degradation is an emerging biotechnology solution for reducing plastic waste.

Key Bacteria Involved in Plastic Degradation

BACTERIAL STRAIN PLASTIC TYPE DEGRADED KEY FEATURES
IDEONELLA SAKAIENSIS | PET (Polyethylene Terephthalate) Discovered in Japan, produces PETase & MHETase enzymes.
X-32 BACTERIA PET, Polyolefins, Polyamides Effective against carbon-carbon bonds in plastics.
VIBRIO NATRIEGENS PET Genetically engineered for rapid degradation.
BACILLUS SUBTILIS Biodegradable Plastics Used in compostable plastics for controlled degradation.

A Inference: Different bacterial strains specialize in breaking down specific plastic types, requiring a combination for large-scale applications.

Enzyme-Based Plastic Degradation: The Future of Biodegradation?
v Engineered Enzymes for Plastic Breakdown:
e PETase & MHETase (Ideonella sakaiensis): Break PET into monomers for recycling.
o Heat-Stable PETase (Carbios, France): Breaks down 90% of PET in 10 hours at 75°C.
o Plastic-Eating Superenzymes (UK Study, 2020): Fused PETase & MHETase for sixfold faster degradation.
v Advantages of Enzymatic Degradation Over Bacteria:
Faster Breakdown: Engineered enzymes work within hours/days, unlike bacteria which take months.
Scalability: Industrial enzyme production is more feasible than large-scale bacterial cultivation.

Recycling Potential: Enzymes break plastics into original monomers, enabling circular recycling.

* Inference: Industrial-scale enzyme technology could be a breakthrough for plastic waste management.

Challenges & Limitations of Bacterial Plastic Degradation

CHALLENGES LIMITATIONS & SOLUTIONS
TIME FACTOR I Bacterial degradation takes months/years; enzyme-based methods work faster.
SCALABILITY & High costs for large-scale deployment; mass production & bioreactor tech needed.
SELECTIVE EFFICIENCY A Strains work on specific plastics only; genetic engineering can expand scope.
CRYSTALLINE PET RESISTANCES Highly crystalline PET (plastic bottles) resists degradation; high-temperature enzymes offer solutions.
REGULATORY & ECOLOGICAL RISKS @ | Concerns over engineered bacteria in the wild; controlled lab-based solutions preferred.

* Inference: While promising, bacterial plastic degradation needs further advancements for practical use.

Industrial & Environmental Applications of Plastic-Degrading Bacteria
vV Waste Management & Landfill Reduction:

o Biodegradation of plastic waste in dumpsites, rivers, and oceans.
o Potential to replace incineration & landfilling.

V Plastic Recycling & Circular Economy:

e Enzyme-based breakdown enables PET bottle-to-bottle recycling.
e Reduces reliance on virgin plastics.

V Bioengineered Bacteria in Bioreactors:

o Controlled degradation in bioreactors to produce useful bioplastic materials.
e Scalable for industrial applications.
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v Biodegradable Packaging & Eco-Plastics:

o Future integration of bacteria-activated plastics for controlled decomposition.
e Self-degrading plastic materials could revolutionize packaging waste reduction.

o Inference: Industrially scalable bio-based solutions could revolutionize waste management & sustainability.

The Way Forward: Enhancing Bacterial Plastic Degradation

Advancing Genetic Engineering & Synthetic Biology

o CRISPR-based modification of bacteria for faster & broader plastic degradation.
o Development of multi-plastic targeting microbial strains.

Scaling Up Enzyme Production for Industry

o Heat-resistant enzymes for industrial-scale plastic breakdown.
o Integration with existing plastic recycling plants.

Sustainable Waste Management Policies

o Investment in bio-based plastic recycling technologies.
o Public-private partnerships to support microbial plastic degradation research.

Enhancing Circular Economy Models

e Promoting enzyme-based plastic-to-plastic recycling.
e Encouraging biodegradable plastic innovation using engineered bacteria.

o Inference: A combination of microbial solutions, enzyme technology, and policy interventions will drive sustainable plastic waste reduction.
Conclusion: Can Bacteria Solve the Plastic Crisis?

v Plastic-degrading bacteria & engineered enzymes are promising breakthroughs for tackling plastic pollution.

v Challenges like degradation speed, scalability, and ecosystem safety must be addressed through genetic engineering & industrial innovations.

V Future bioreactors & microbial recycling units could revolutionize plastic waste management, paving the way for a cleaner, sustainable planet.

@ Microbes may hold the key to breaking down what humans cannot — offering a nature-driven solution to one of our biggest environmental
challenges! ©%

SCIENCE & TECHNOLOGY

Quantum Teleportation

7 Syllabus Mapping:
2GS Paper 3 — Science & Technology (Quantum Computing, Cryptography, Cybersecurity)
2GS Paper 2 — International Collaboration in Emerging Technologies

Context: Major Quantum Computing Breakthrough at the University of Oxford
Scientists at the University of Oxford have successfully linked quantum computers via quantum teleportation, achieving a significant milestone in
distributed quantum computing. This first-ever successful teleportation of quantum gates marks a major step toward large-scale quantum networks and

ultra-secure data transmission.

This experiment paves the way for global quantum internet, enabling high-speed, lossless, and secure quantum communication.

What is Quantum Teleportation?

vV Quantum teleportation is a quantum phenomenon where the state of a particle is transmitted instantly to another distant particle without physical
transfer.
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V 1t is based on quantum entanglement, ensuring instantaneous information transmission over vast distances.
v Applications: Used in quantum computing, secure communication, and the development of a quantum internet.

o Inference: Quantum teleportation enables faster, highly secure, and efficient quantum communication, overcoming the limitations of classical networks.

How Does Quantum Teleportation Work?

1. Quantum Entanglement: When two particles (qubits) become entangled, their states remain linked, meaning a change in one instantly reflects in
the other, regardless of distance.

2. Quantum State Transfer: Instead of physically transferring qubits, their quantum state is teleported via entanglement, enabling distributed
quantum computing.

3. Logical Gate Teleportation: Unlike previous experiments focusing on individual qubits, researchers teleported quantum gates (fundamental
computational components) to enhance scalability and efficiency.

* Inference: This method overcomes quantum decoherence issues and improves scalability for real-world quantum computing applications.

Key Features & Advantages of Quantum Teleportation

Instantaneous State Transfer: Quantum information moves instantly, enhancing computing speed & security.

No Physical Movement Required: Eliminates information loss due to decoherence, a major hurdle in quantum computing.

Enables Distributed Quantum Computing: Connects multiple quantum processors, creating large-scale quantum networks.
High Computational Speed & Scalability: Reduces processing bottlenecks, making quantum computing more efficient.

5. Potential for Quantum Internet: Can lead to the development of a global quantum internet, enabling unhackable data transmission.

B

* Inference: Quantum teleportation will redefine secure communication, distributed computing, and the future of the internet.

Scientific & Technological Significance

1. Advances Quantum Computing Scalability: Solves the challenge of expanding quantum processors, making large-scale quantum computers
feasible.

Boosts Cryptographic Security: Enables quantum encryption (Quantum Key Distribution - QKD), making cybersecurity unbreakable.
Revolutionizes Data Transmission: Supports high-speed, lossless quantum communication, eliminating network vulnerabilities.

Bridges the Gap Between Theory & Application: Demonstrates the real-world feasibility of scalable quantum computing.

Foundation for Future Quantum Networks: Lays the groundwork for a global quantum internet, transforming data security and cloud
computing.

Nk W

A Inference: This breakthrough is a game-changer for cybersecurity, computational power, and the future of digital communication.

Geopolitical & Economic Impact of Quantum Teleportation

Quantum Computing Race: Global Superpower Rivalry

v Countries like the US, China, EU, and India are investing heavily in quantum research.
v China's Quantum Satellite ‘Micius’ has already demonstrated quantum communication over 1,200 km.

Implications for Cybersecurity & Data Privacy

v Quantum cryptography (QKD) makes traditional encryption obsolete, impacting global data protection policies.
V' Governments must develop quantum-resistant encryption to protect sensitive information.

Economic Disruptions & Industry Transformations

v Banking, healthcare, and defense sectors will integrate quantum security measures.
V Financial markets & Al-based systems will leverage quantum computing for faster data processing.

* Inference: The global quantum revolution will reshape economies, geopolitics, and cybersecurity frameworks.

Challenges in Quantum Teleportation Research

Maintaining Quantum Entanglement Over Long Distances

v Quantum coherence is fragile, requiring extreme precision & low-noise environments.
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Scalability & Cost of Quantum Infrastructure
v Building large-scale quantum networks requires high investments and specialized technology.
Need for Quantum-Proof Cryptographic Systems

V Traditional public-key encryption (RSA, AES) will become obsolete.
vV Governments & industries must develop post-quantum cryptography.

* Inference: Addressing these challenges is crucial for making quantum computing commercially viable.

Way Forward: Strengthening India’s Quantum Ecosystem

Investing in Quantum Research & Infrastructure

v Expand India’s National Quantum Mission (NQM) to enhance quantum computing capabilities.
V Increase funding for IITs & ISRO’s quantum research programs.

Strengthening Global Collaborations

V Partner with leading quantum research nations (US, EU, Japan) for joint technology development.
v Leverage QUAD’s Quantum Security Partnership for tech sharing.

Developing Quantum-Resistant Cybersecurity

v Launch post-quantum cryptography initiatives to secure India’s digital infrastructure.
V Train cybersecurity professionals in quantum encryption techniques.

Promoting Private Sector & Startup Participation

v Support quantum tech startups via PLI schemes & research grants.
Encourage companies to integrate quantum Al & cloud computing.

* Inference: India must accelerate its quantum strategy to stay competitive in the global tech race.

India’s AI Independence

7 Syllabus Mapping:
2GS Paper 3 — Science & Technology (Artificial Intelligence, Innovation Policy, Digital Economy)
oGS Paper 2 — Governance (Tech Regulation, Public-Private Partnerships)

Context: The Al Race & India’s Strategic Dilemma

As Artificial Intelligence (AI) becomes a core driver of economic growth and national security, India faces a critical decision: should it develop its own
foundational AI model or remain dependent on foreign models?

With U.S. Al giants like OpenAl, Google, and Meta dominating the field, the lack of India's AI sovereignty raises concerns about data security, economic
dependence, and technological vulnerability.

o Key Question: Should India invest in developing its own AI model, or should it optimize existing global models for local needs?

Why is a Sovereign AI Model Needed?

Ensuring Technological Sovereignty & National Security

V' Al models are controlled by U.S. firms, making India vulnerable to sanctions and licensing restrictions.
v Example: U.S. restrictions on Huawei’s Al chip access highlight the risks of foreign dependence.
V Inference: A sovereign AI model reduces foreign reliance, ensuring data security & strategic autonomy.
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Reducing Dependence on Foreign AI Models

V Proprietary Al models like GPT-4 require licensing, increasing costs for Indian businesses and governance.
v Example: OpenAl charges businesses for every query, making large-scale Al adoption expensive.
V Inference: An India-specific AI model ensures cost-effective and scalable solutions.

Al for India’s Linguistic & Cultural Needs

v India has 22 official languages and 121 spoken by over 10,000 people—most foreign AI models do not support these languages.
v Example: Al for Bharat is already developing Indic-language Al tools, but reliance on foreign models slows progress.
V Inference: Localized AI development enhances digital inclusivity & governance efficiency.

Economic Growth & Job Creation

vV Alis expected to contribute $500 billion to India’s GDP by 2025.

v Building an AI ecosystem can create high-value jobs in machine learning, data science, and chip manufacturing.
v/ Example: India’s Al industry is projected to generate 2 million jobs by 2030.

V Inference: Al self-reliance will fuel economic expansion and technological leadership.

Competing in the Global AI Race

v China (Baidu’s ERNIE) and the EU (Aleph Alpha) are building their own AI models to avoid U.S. dominance.
V Inference: If India does not invest in its AI model, it risks falling behind in the global AI ecosystem.

Advantages of a Sovereign A1 Model

Advantage Explanation
Control Over Al Ethics & Regulation Ensures Al aligns with India’s values, diversity, and security concerns.
Long-Term Cost Savings Reduces reliance on costly foreign licensing fees.
Innovation & R&D Growth Encourages Indian startups, researchers, and universities to innovate.
Job Creation Expands opportunities in Al software, chip manufacturing, and cloud computing.
Data Security & Privacy Protects India’s sensitive data from foreign surveillance risks.

A Inference: A sovereign Al model provides long-term benefits despite the initial investment challenges.

Challenges in Building a Foundational AI Model

High Costs of AI Model Development

v Training a large AI model requires massive computational resources.
vV Example:

e DeepSeek V3’s training cost: $5.6 million per run.

e Meta’s LLaMA-4 expected cost: $1 billion.
V Inference: India must prioritize Al investments efficiently, focusing on high-impact sectors.

Lack of AI-Specific Hardware (GPUs & Chips)

V India does not manufacture advanced GPUs like Nvidia H100, essential for AT model training.
v Example: China’s DeepSeek relies on Huawei’s Ascend 910C chips—India lacks an equivalent.
V Inference: India must invest in semiconductor R&D to reduce its hardware dependency.

Limited AI Research Infrastructure

V India spends only 0.7% of GDP on R&D, far lower than U.S. (3%) and China (2.4%).
V Inference: Al research requires higher public & private funding to bridge the gap.

Small Domestic A1 Market

V' Al automation is less cost-effective in India due to lower labor costs.
v Example: In the U.S., Al replaces a $4000/month employee, whereas in India, the cost is only $200/month.
V Inference: Al adoption must focus on strategic sectors like healthcare, governance, and digital finance.
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Bureaucratic Delays in AI Research Funding

V Public funding for Al is slow and risk-averse compared to agile U.S. systems like DARPA’s Al investments.
V Inference: India needs flexible Al research grants to accelerate innovation.

Way Forward: A Strategic Approach to Al Independence

Focus on Applied Al for Governance & Inclusion

V Prioritize AI for Bharat’s Indic-language models over competing with GPT-4.
V Use AI for public sector applications in education, healthcare, and disaster management.
v Example: Al for Bharat’s IndicTrans2 improves local language translations.

Public-Private Collaboration for AI Innovation

v Encourage startups, research institutes, and tech firms to develop open-weight AI models.
v Example: China’s DeepSeek modified Meta’s LLaMA model, reducing costs.

Investment in AI Chip Manufacturing

V Partner with TSMC & Samsung for semiconductor production.
V Develop indigenous Al chip capabilities for long-term hardware independence.

Al-Specific Policy Reforms & Research Funding

V Increase AI R&D spending from 0.7% to 2% of GDP.
v Implement faster public funding models like IndiaAl Mission’s GPU cluster subsidies.

Strategic GPU Resource Allocation

V Prioritize government-backed GPU clusters for high-impact Al projects.
v Example: Al for Bharat’s text-to-speech system for Indian languages needs only 500-1000 GPUs.

o Inference: Al independence requires policy, infrastructure, and industry collaboration for success.

Navigation with Indian Constellation (NavIC)

7 Syllabus Mapping:

2 Gs Paper 3 — Science & Technology (Space Technology, Satellite Navigation, ISRO Initiatives)

2GS Paper 2 — International Relations (Strategic Autonomy, India’s Technological Independence from Global Powers)
b g Essay Paper — ""Indigenous Space Technology: A Pathway to Self-Reliance"

Context: NavIC Faces a Setback with NVS-02 Satellite Failure

@ India’s NavIC system encountered a setback due to the partial failure of the NVS-02 navigation satellite.
@ This raises concerns about maintaining a fully operational satellite navigation network and India’s long-term strategic independence in positioning
systems.

o Key Question: Can India achieve a fully independent satellite navigation system to replace dependence on foreign GPS services?

What is NavIC?

vV NavIC (Navigation with Indian Constellation) is India’s regional satellite navigation system, developed by ISRO.
V 1t provides accurate positioning, navigation, and timing services over India and surrounding regions.
v Designed as an alternative to foreign navigation systems like GPS (USA), GLONASS (Russia), and Galileo (Europe).

o Inference: NavIC is crucial for India’s strategic autonom , national security, and technological self-reliance.
g y g
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How Does NaviC Work?

V Satellite Constellation:

o 7 satellites (3 in Geostationary Orbit — GEO + 4 in Geosynchronous Orbit — GSO).
e Additional backup satellites planned for future resilience.

v Ground Stations & Control Centers:
o ISRO operates control centers, tracking stations, and timing reference stations.
V Dual-Frequency Technology:

e L5Band (1176.45 MHz) & S Band (2492.08 MHz) — Provides superior accuracy over single-frequency GPS.
e New L1 Band (1575.42 MHz) introduced in 2023 — Enhances compatibility with smartphones & consumer devices.

* Inference: NavIC’s dual-frequency capability offers better resilience against atmospheric disturbances compared to GPS.
q y cap y g

Coverage & Accuracy of NavlC
V Coverage:

e India + 1,500 km beyond its borders (covers South Asia & parts of the Indian Ocean Region).
o Expansion plans include global coverage in the future.

vV Accuracy:
o Better than 20 meters for civilian applications.
o Better than 10 meters for strategic/military applications.

e Timing accuracy below 50 nanoseconds, critical for synchronization applications.

* Inference: NavIC is optimized for India's strategic needs but has limited global usability compared to GPS.
Y g

Key Features of NavIC
FEATURE DESCRIPTION
DUAL SERVICES - Standard Positioning Service (SPS): For civilian use. ¢85
- Restricted Service (RS): Encrypted for military & security agencies. © 7
INTEROPERABILITY Works alongside GPS, GLONASS, and Galileo for hybrid navigation. QFf

WEATHER RESILIENCE Less affected by ionospheric disturbances than single-frequency GPS. : 4
INDEPENDENT & SECURE | Unlike GPS, NavIC is controlled by India, ensuring strategic autonomy. &=

* Inference: NavIC’s military-grade encryption and weather resistance make it crucial for India’s defense & space-based security applications.
Y-8 yp Y

Applications of NaviC

Transportation & Navigation

V Real-time navigation for land, air, and maritime transportation.
v Integrated into commercial smartphones for navigation-based services.

Disaster Management & Resource Monitoring

V Early warning systems for cyclones, earthquakes, and floods.
v Monitoring of remote areas, forests, and water resources.

Strategic & Defense Applications

v Precision-guided missile navigation (used in Agni & BrahMos missiles).
V Border surveillance & military operations.

Scientific Research & Surveying

V Geospatial mapping, remote sensing, and land surveys.
v Agricultural monitoring & precision farming.
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Critical Infrastructure & Time Synchronization
v/ Banking networks, stock exchanges, and telecom services require high-precision time synchronization, provided by NavIC.

 Inference: NavIC’s civilian & military applications make it a high-priority national asset.
Y app gh-p

Challenges & Limitations of NavIC

Satellite Maintenance & Failures

vV NVS-02’s failure highlights the need for backup satellites.
V Satellite lifespan (~12 years) requires constant replenishment.

Limited Global Reach

vV NavIC currently covers only South Asia.
vV A global version would require at least 24+ satellites, demanding higher investment.

Adoption by Commercial Devices

V Slow integration into smartphones & consumer electronics.
V ISRO is pushing for mandatory NavIC support in Indian smartphones.

Competition from Global Systems

vV GPS & Galileo dominate the commercial market.
V NavIC needs better international recognition & partnerships.

» Inference: To become globally competitive, NavIC needs enhanced infrastructure, commercial adoption, and policy support.

Way Forward: Strengthening NavIC for India’s Future
Expanding Satellite Network for Global Coverage

v Planned launch of additional satellites to extend coverage beyond South Asia.
V Strengthening the satellite backup system to prevent service disruptions.

Promoting Civilian Adoption & Smartphone Integration

V' Government mandate for NavIC compatibility in all smartphones & vehicles.
v Encouraging private sector investment in NavIC-based applications.

Strengthening Defense & Strategic Capabilities

v Enhancing encryption & anti-jamming technologies for secure military use.
V Integrating NavIC into advanced missile guidance systems.

International Collaboration & Recognition

v Seeking UN recognition for NavIC as a global navigation standard.
V Partnerships with ASEAN, SAARC, and BRICS nations for regional adoption.

* Inference: A stronger NavlC means greater strategic autonomy and reduced reliance on foreign navigation systems.
Amplifiers

7 Syllabus Mapping:

2GS Paper 3 — Science & Technology (Electronics & Communication, Signal Processing, Medical Applications)

2GS Paper 1 — Science & Technology in Daily Life
o Essay Paper — “The Role of Electronics in Transforming Communication & Innovation”
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Context: The Role of Amplifiers in Modern Technology
e Amplifiers play a critical role in modern communication, entertainment, medical devices, and industrial applications.
e Their ability to enhance weak electrical signals has transformed fields ranging from music and radio transmission to healthcare and scientific

research.

o Key Question: How do amplifiers function, and why are they indispensable in today's technological landscape?

What is an Amplifier?

V Definition: An electronic device that enhances the amplitude (strength) of an electrical signal without altering its original characteristics.
v Purpose: Converts weak signals into stronger ones to improve audio, communication, and signal processing.
V Uses: Found in: Audio systems, mobile networks, fiber optics, medical devices, research instruments, and military radar.

* Inference: Amplifiers are fundamental to modern electronics, ensuring efficient transmission and processing of signals.

How Does an Amplifier Work?

Signal Input: A weak electrical signal is received from a source (e.g., microphone, antenna, or sensor).
Pre-Amplification: A preamp circuit boosts the signal while minimizing noise and distortion.

Voltage Amplification: A transistor-based circuit increases the signal’s voltage by controlling the collector current.
Current & Power Boosting: The driver and power stages provide stable voltage and increase current flow.

5. Output Stage: The amplified signal is delivered to a speaker, antenna, recording device, or digital processor.

B

* Inference: Amplifiers work by increasing both voltage and current, making signals clearer and stronger for various applications.

Types of Amplifiers & Their Uses

Type Efficiency Distortion Level Common Applications
Class A  Low (=25%) Very Low (High Fidelity) Premium audio systems, studio equipment Ip|
Class B Moderate (=50%) Moderate Basic sound systems, AM/FM radios
Class AB Moderate (=<60-70%) Low Home theatres, professional sound systems /
Class C  High (=80%) High Radio frequency (RF) transmitters, broadcasting &*
Class D  Very High (=90%) Minimal Digital switching amplifiers, PA systems Ve

A Inference: Different amplifier classes are optimized for various needs, balancing efficiency, sound quality, and power output.

Applications of Amplifiers in Various Fields

Sector Application Examples
I3 Audio Systems Enhances sound quality in speakers & microphones PA systems, home theaters, studio recording
3’ Telecommunications = Strengthens signals in mobile networks & radio transmission Cell towers, fiber optics, satellite communication
12l Medical Devices Amplifies weak biological signals for accurate diagnosis ECG, ultrasound, hearing aids
& Scientific Research Enhances detection of faint signals in physics & space research Telescopes, seismology, particle physics labs
© Industrial & Military Used in radar, sonar, and electronic warfare Aircraft radar, submarine sonar, defense communication

o Inference: Amplifiers are integral to diverse industries, improving communication, healthcare, security, and scientific exploration.

The Impact of Amplifiers on Society
@ Positive Contributions

v/ Enhanced Communication: Stronger radio, TV, and mobile signals improve connectivity.

v Medical Innovations: Life-saving devices like pacemakers & hearing aids depend on amplification.
V Scientific Advancements: Amplifiers enable deep-space observations & earthquake monitoring.

v Entertainment Growth: Quality audio systems enhance music, cinema, and digital streaming.

@ Challenges & Concerns

X Energy Consumption: High-power amplifiers consume significant electricity.
X Heat Dissipation Issues: Power amplifiers generate heat, requiring cooling solutions.
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A Signal Interference: Poor amplifier design can cause noise & distortion in signals.
X Cybersecurity Risks: Amplified signals in communication networks can be intercepted if not encrypted.

o Inference: Maximizing amplifier benefits while addressing technical challenges is key to sustainable and secure usage.

The Future of Amplifier Technology

vV AI-Driven Signal Processing: Smart amplifiers with artificial intelligence (AI) can automatically adjust gain levels for better efficiency.

v Nanotechnology & Miniaturization: Advancements in nano-amplifiers enable compact, high-performance audio & communication devices.
vV Wireless Power Amplifiers: Next-generation wireless amplifiers will enhance 5G and satellite communication systems.

v Eco-Friendly & Energy-Efficient Designs: Class-D amplifiers are leading the way in reducing power consumption and heat generation.

* Inference: The future of amplifiers lies in Al integration, miniaturization, and energy-efficient designs.

Al-Driven Genetic Testing

7 Syllabus Mapping:

oGS Paper 3 — Science & Technology (Biotechnology, Artificial Intelligence, Healthcare Innovations)
oGS Paper 2 — Governance (Regulatory Frameworks, Data Privacy & Ethics in Healthcare)

b g Essay Paper — “Al in Healthcare: A Boon or a Privacy Threat?”

Context: AI-Driven Genetic Testing Transforming Healthcare

e Al-driven genetic testing is revolutionizing genomic research by enabling rapid, cost-effective analysis of vast genetic datasets.
e This innovation enhances disease detection, personalized medicine, and preventive healthcare strategies while raising concerns about privacy,
ethics, and algorithmic bias.

o Key Question: How can Al-driven genetic testing shape the future of medicine while ensuring ethical and secure implementation?

Al in Genetic Testing: A Technological Breakthrough

Al-Powered Genome Sequencing

v Machine Learning (ML) deciphers DNA sequences, identifying mutations, genetic disorders, and inherited disease risks.
V Faster and more efficient than traditional sequencing methods.

b4 Example: Johns Hopkins University (2024) used Al to identify 1,200 junk DNA elements linked to tumor formation.
Deep Learning for Mutation Detection

V' AI models analyze genetic variations to detect potential cancer-causing mutations.
V' Enhances precision in identifying hereditary diseases.

o Example: Gene Box Al predicts genetic predispositions with 98% accuracy.
Personalized Genetic Profiling

V' Al integrates genetic data with environmental factors to offer customized health recommendations.
v Empowers individuals with tailored lifestyle and preventive measures.

b 4 Example: Consumer genetic testing services now offer Al-driven reports for personalized healthcare.
Al-Assisted CRISPR Gene Editing

AN improves CRISPR-Cas9 gene-editing precision, minimizing off-target effects.
V Potential to cure genetic disorders through targeted DNA modifications.

o Example: AI models enhance CRISPR accuracy in treating hereditary diseases.

106



IQRA IAS

An Institute for Civil Services

Predictive Genetic Risk Analysis

V AI forecasts disease risks (e.g., Alzheimer’s, diabetes) based on genetic markers.
v Enables early prevention and proactive healthcare strategies.

o Example: Al identified 80 genes linked to Alzheimer’s, improving early diagnosis.

Significance of Al in Genetic Testing

Advancement Impact
Faster & Cost-Effective Genome Analysis Al reduces sequencing time from weeks to hours, cutting costs by 50%.
Enhanced Diagnostic Accuracy Al identifies rare genetic disorders with higher precision than manual methods.
Boost to Drug Discovery Al accelerates gene-drug interaction analysis, improving precision medicine.
Expansion of Preventive Healthcare Al predicts genetic disease risks, promoting proactive treatment.

Integration with Digital Health Platforms Al-driven genetic reports integrate with wearable tech & electronic health records (EHRs).

* Inference: Al-driven genetic testing is making healthcare more predictive, preventive, and personalized.

Limitations & Ethical Concerns of Al in Genetic Testing

ISSUE CHALLENGE & RISK
DATA PRIVACY & SECURITY Genetic data breaches expose sensitive patient information.
ALGORITHMIC BIAS Al models trained on Western-centric data may provide inaccurate results for other populations.

UNCERTAINTY IN CLINICAL RELEVANCE | Al identifies gene variations, but not all mutations lead to diseases, causing misinterpretations.
PSYCHOLOGICAL & ETHICAL CONCERNS | Predicting diseases like mental disorders or cancer risks may lead to anxiety & discrimination.
REGULATORY GAPS No universal regulations on Al-driven genetic data usage.

o Example: The 23andMe (2023) breach leaked 6.9 million genetic profiles, raising identity theft risks.

The Way Forward: Ensuring Safe & Ethical Al in Genetics

Strengthening Data Protection & Cybersecurity
o Enforce strict genetic data security regulations to prevent breaches.
o Ensure explicit user consent before genetic data is shared or analyzed.
o« X Example: EU’s GDPR mandates strict genetic data privacy laws.
Developing Inclusive AI Models
o Expand genetic datasets to represent diverse populations.
e Train Al models on multi-ethnic genetic variations for accuracy.
o« X Example: The Global Genome Initiative ensures genetic diversity in Al training data.

Al Transparency & Explainability

e Ensure Al models provide clear, interpretable genetic insights for patients & doctors.
.« X Example: Explainable AI (XAI) frameworks improve genetic test result validation.

Public Awareness & Genetic Literacy

e Educate people about genetic testing limitations, ethical concerns, and privacy risks.
. X Example: Government-backed genetic awareness programs help debunk misconceptions.

Robust Clinical Validation Before AI Integration

e Rigorous trials before Al-based genetic findings are used in clinical settings.
o« X Example: Al-driven cancer mutation tests require FDA approval before medical usage.

* Inference: Balancing Al innovation with ethical safeguards is crucial for responsible genetic testing adoption.

Conclusion: Al in Genetic Testing — A Double-Edged Sword?

V' Al-driven genetic testing is revolutionizing precision medicine, enabling early disease detection and personalized treatments.

v/ However, privacy risks, ethical concerns, and algorithmic biases remain major hurdles.

VA strategic approach combining strong regulations, Al inclusivity, and public awareness is essential for ethical Al implementation in genetic
research.

107



IQRA IAS

An Institute for Civil Services

@ By balancing innovation with safeguards, Al can shape the future of genetic medicine while ensuring responsible and secure healthcare
practices. # &

Man Portable Air Defence System (MANPAD)

o Syllabus Mapping:

vV GS Paper 3 — Science & Technology (Indigenous Defence Systems, Military Technology)
v GS Paper 3 — Internal Security (Air Defence, Tactical Warfare)

v Essay — ""Self-Reliance in Defence: A Strategic Imperative for India"

Context: DRDO's Successful Trials of VSHORADS (Indigenous MANPAD)

e The Defence Research and Development Organisation (DRDO) successfully conducted three flight trials of the Very Short-Range Air Defence
System (VSHORADS), an indigenously developed MANPAD.

e This marks a significant step towards reducing India's reliance on Russian Igla MANPADS and strengthening indigenous air defence
capabilities.

b g Key Question: How will indigenous MANPAD systems enhance India's tactical warfare capabilities?

What is a Man Portable Air Defence System (MANPAD)?

Definition: A lightweight, shoulder-fired missile system designed to engage low-altitude aerial threats such as drones, helicopters, and aircraft.
Purpose: Used by ground forces to provide quick response air defence in combat zones, protecting troops from airborne attacks.

Development in India: Designed & developed by DRDO’s Research Centre Imarat (RCI), Hyderabad, under the Very Short-Range Air Defence System
(VSHORADS) program.

* Inference: Indigenizing MANPADS enhances India’s operational autonomy in air defence.

Key Features of India's Indigenous MANPAD (VSHORADS)

Portability & Mobility:
Lightweight (20.5 kg) — Can be shoulder-fired or mounted on a tripod for flexibility.
Ideal for urban warfare, mountain operations, and border defence.

Range & Speed:
Effective range of 250 meters to 6 kilometres — targets low-altitude aircraft & drones.
Maximum speed: Mach 1.5 (1,850 km/h) — rapid target interception.

Warhead & Targeting:
Equipped with a 2 kg adaptive proximity fuze — ensures precision target destruction.
Infrared (IR) seeker technology — Can track & engage moving targets effectively.

Operational Flexibility:
Suitable for mountainous terrain, deserts, and urban battlefields.
Can intercept stealth drones & low-flying aircraft with reduced thermal signatures.

* Inference: The VSHORADS MANPAD will significantly boost India's tactical air defence in both conventional & asymmetric warfare.

Why is Indigenous MANPAD Development Important for India?

Reducing Import Dependency:
India currently relies on Russian Igla-S MANPADS, which limits supply chain security.
DRDO’s VSHORADS will replace ageing Igla systems, reducing dependence on foreign suppliers.

Enhancing Tactical Air Defence:
Provides quick deployment against aerial threats, crucial for frontline troops.
Useful in high-altitude conflicts (e.g., Ladakh, Siachen) & insurgency-prone areas (e.g., Kashmir, Northeast).

Addressing Drone Warfare Threats:
Rising UAV & drone-based attacks (e.g., Pakistan-sponsored drone threats in Punjab & J&K).
VSHORADS can neutralize kamikaze drones, surveillance UAVs, & armed drones.

108



IQRA IAS

An Institute for Civil Services

Aligning with Atmanirbhar Bharat & Defence Exports:
Strengthens Make in India & Atmanirbhar Bharat in Defence.
Can position India as a MANPAD exporter to friendly nations (South Asia, Africa, ASEAN).

o Inference: Indigenous MANPADS development is a strategic necessity for India's air defence preparedness.

Global Comparison: How India’s MANPAD Compares with Other Systems

Country MANPAD System Range Speed Warhead Type
India (VSHORADS) DRDO MANPAD 6km  Mach 1.5 Adaptive Proximity Fuze
Russia Igla-S 6km  Mach 1.9 High-Explosive Fragmentation
USA FIM-92 Stinger 8km  Mach 2.2 High-Explosive Warhead
China FN-6 6km | Mach2  Infrared-Seeking Warhead
France Mistral 6 km  Mach 2.6 Blast Fragmentation Warhead

* Inference: India’s VSHORADS is comparable to global MANPADS but needs further range & speed enhancements.
p g

Challenges & Limitations of India's Indigenous MANPAD

Limited Range: Needs enhancement beyond 6 km to match US Stinger (8 km).

Slower Speed Compared to Global Systems: Mach 1.5 is lower than Stinger (Mach 2.2) & Mistral (Mach 2.6).
Infrared Seeker Limitations: Needs better counter-countermeasures (ECCM) to handle advanced enemy flares.
Mass Production & Deployment Delays: Requires scaling up manufacturing & integration with armed forces.
Export Market Competition: Competes with Russia, US, China in global MANPAD sales.

o Inference: Upgrading range, speed, & production capacity will be key to making India's MANPAD globally competitive.

Way Forward: Strengthening India’s MANPAD Capabilities

Extending Range & Speed:
@ Enhance range to 8 km & speed to Mach 2+ for better air defence.
@ Integrate Al-based tracking & laser guidance for precision strikes.

Advanced Seeker Technology:
@ Develop dual-mode seekers (IR + UV) for better target tracking.
@ Improve counter-countermeasure (ECCM) capabilities against enemy flares.

Rapid Mass Production & Deployment:
@ Accelerate manufacturing with Bharat Dynamies Ltd (BDL) & private defence firms.
@ Ensure quick induction into Army, IAF, and paramilitary forces.

Export Potential & Strategic Partnerships:
@ Market VSHORADS to Southeast Asia, Africa, & Latin America.
@ Form joint collaborations with friendly nations for tech upgrades.

Integration with AI & Drone Warfare:
@ Develop Al-powered auto-tracking for swarm drones & UAYV threats.
@ Combine with radar-linked network for rapid target acquisition.

o Inference: Upgrading MANPAD capabilities will position India as a defence technology leader.
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