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POLITY

Judicial Despotism in India

o Syllabus Mapping:
GS Paper II - Polity and Governance | Separation of Powers | Role of Judiciary
GS Paper II - Important Judgments and Judicial Activism

1. Introduction

e Recent landmark rulings by the Supreme Court—such as those concerning Article 370, Governor’s assent to Bills, and the frequent
invocation of Article 142—have sparked a renewed debate on judicial overreach and judicial despotism.

e Asthe judiciary assumes an increasingly proactive role, it becomes vital to examine whether it risks overstepping constitutional
boundaries.

2. Understanding Judicial Despotism
Definition:
o Judicial despotism refers to a situation where unelected judges exercise disproportionate power, undermining
the legislative and executive branches.
o Itarises when courts move beyond constitutional interpretation, venturing into policy formulation and administrative decision-making.

Distinction: Judicial activism aims at progressive interpretation, whereas judicial despotism erodes the doctrine of separation of powers.

@ Fact: The U.S. Founding Father Thomas Jefferson warned against "judicial oligarchy," cautioning that unelected judges could become despotic if
unchecked.

3. Key Features of Judicial Despotism

FEATURE DESCRIPTION

FREQUENT USE OF ARTICLE 142 Exercising the power to do “complete justice” without strict adherence to statutory
procedures. (E.g., Babri Masjid verdict)

EXPANDED PIL JURISDICTION Entertaining cases without direct grievance, often stepping into policy domains.
DEMOCRATIC ACCOUNTABILITY GAP Judges are not subject to electoral scrutiny, unlike lawmakers.
SUPERSESSION IN JUDICIAL The collegium system sometimes ignores seniority, citing vague criteria like “diversity.”
APPOINTMENTS
POLICY MAKING WITHOUT LEGISLATIVE Issuing binding guidelines on issues like mob lynching and cracker bans without statutory basis.
MANDATE

4. Causes Behind Judicial Despotism

a. Post-Emergency Judicial Reassertion: After the 1975-77 Emergency, courts expanded their powers using Public Interest Litigation
(PILs) to reclaim public trust.

b. Executive and Legislative Failure: Judicial interventions often occur due to inaction, delays, or indecisiveness of the elected organs.
(Example: Delayed assent to Bills by Governors.)

c. Constitutional Ambiguities: Vague drafting in Articles like 142 (complete justice) and 370 (special status) allows wide judicial discretion.

d. Media and Public Pressure: Sensational cases attract public expectations, pushing courts to act as saviors of democracy.

e. Lack of Accountability Mechanisms: Judges enjoy security of tenure but face limited checks on misuse of judicial power.

ul Insight: As per the Global Judicial Integrity Report (2023), concerns over "judicial excesses" were reported in 14 democracies, including India.

5. Consequences of Judicial Despotism

Consequence Impact
Erosion of Democracy Judicial overreach risks bypassing legislative sovereignty and popular will.
Breakdown of Trust Perceived bias weakens public confidence in the judiciary’s neutrality. (E.g., Pegasus case delays)
Policy Paralysis Interference blocks critical reforms like the National Judicial Appointments Commission (NJAC).
Federal Strain Judiciary indirectly affects state autonomy, as seen in Jammu & Kashmir’s statehood issues.

Misuse of Contempt Powers Overuse against dissenters can suppress free and fair criticism of the judiciary.
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6. Recent Examples Highlighting Judicial Despotism

e Article 370 Verdict: Critics argue the Court overstepped by justifying unilateral constitutional changes without rigorous federal
consultations.

e Governor’s Assent Rulings: Directives issued on timelines without legislative backing.

e Article 142 Invocations: Applied in diverse domains from environmental regulations to electoral reforms, raising separation of powers
concerns.

7. Way Forward: Ensuring Judicial Discipline

Restrained Use of Article 142: Reserve it strictly for exceptional cases where no statutory remedy exists.

Strengthen Legislative Functions: Timely enactment of laws reduces judicial necessity to step in with ad-hoc guidelines.

Transparent Collegium Reforms: Introduce objective criteria and performance review mechanisms in judicial appointments.

Promote Institutional Dialogue: Foster regular, structured dialogue among Executive, Legislature, and Judiciary to resolve constitutional
tensions amicably.

e. Reinforce Separation of Powers Doctrine: Courts should adjudicate, not administer or legislate—preserving constitutional design.

o R

@ Global Example: In the UK, the judiciary exercises extreme restraint, adhering closely to the principle of parliamentary sovereignty.

8. Conclusion
e The Indian judiciary is rightly celebrated as the sentinel of the Constitution and the protector of fundamental rights.
o However, in a constitutional democracy, unchecked judicial authority can pose as grave a danger as executive overreach.
e True constitutionalism lies in judicial humility, where courts act as guardians, not rulers, upholding the spirit of separation of
powers while ensuring justice remains accessible, impartial, and accountable.

X\ Quote by Justice V.R. Krishna lyer:
"Judicial activism is not judicial adventurism. It is rooted in constitutional values, not personal predilections.”

Kokborok Language: Quest for Constitutional Recognition

o Syllabus Mapping:
GS Paper I - Indian Heritage and Culture | Language and Literature
GS Paper II - Polity | Constitutional Provisions | Language Policy

1. Introduction

e Kokborok, the indigenous language of Tripura’s Borok (Tripuri) people, has come into focus as local literary bodies urge its inclusion in
the Eighth Schedule of the Constitution.
e Recognition would mark a major step in preserving indigenous identity, cultural pride, and linguistic diversity.

2. What is Kokborok?

Origin and Classification

o Kokborok belongs to the Tibeto-Burmese branch of the Sino-Tibetan language family.
e Itis the mother tongue of the Borok (Tripuri) people.

Geographic Spread
e Primarily spoken in:
o Tripura (widespread usage),

o Certain parts of Assam and Mizoram.

D Fact: Approximately 1 million speakers use Kokborok in everyday communication in Tripura.

3. Historical and Official Status

Event Milestone
1979 Recognized as an official state language of Tripura.
1999 Declared an official language of the Tripura Tribal Areas Autonomous District Council (TTAADC).

Script Usage Evolution

e Traditionally written in the Bengali script.
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e Recent advocacy is towards adoption of the Roman script for wider accessibility and modernization.

LU Debate: The choice of script remains politically sensitive, reflecting deeper issues of ethnic identity and autonomy.

4. About the Eighth Schedule of the Constitution

Constitutional Basis

o References under:
o Article 344(1): Formation of an official language commission,
o Article 351: Promotion of Hindi and development of other languages.

Purpose

e Torecognize languages for:
o Official communication,
o Language preservation,
o Cultural promotion.

Current Status

e 22 languages are listed.
e Includes major languages like Hindi, Bengali, Tamil, Telugu, and indigenous ones like Bodo, Santhali, and Dogri.

Historical Evolution

Year Addition

1950 Originally 14 languages.

1967 Sindhi added (21st Amendment).

1992 Konkani, Manipuri, Nepali added (71st Amendment).
2004 Bodo, Dogri, Maithili, Santhali added (92nd Amendment).

5. Significance of Inclusion in the Eighth Schedule

Benefit Explanation
Constitutional Recognition Kokborok would gain national language status, enhancing dignity and respect.
Policy and Funding Support Eligible for central assistance for language promotion, preservation, and research.

Educational Advantage Can be introduced in schools, universities, and become a medium of instruction.
Eligibility in Exams Candidates can opt for Kokborok in competitive exams like UPSC, State PSCs, and others.
Cultural Revitalization Strengthens indigenous literary traditions, arts, and cultural pride.

" Cultural Context: Recognition would mirror India's constitutional ethos of celebrating diversitythrough protection of linguistic minorities.

6. Challenges in Achieving Inclusion

o Political Sensitivities: Balancing linguistic aspirations across multiple competing claims (38 languages are demanding inclusion).
e Resource Constraints: Need for standardization of scripts, teacher training, and curriculum development.
e Bureaucratic Delays: Constitutional amendments for language addition involve complex legislative procedures.

= Fact: The Pahwa Committee Report (2003) recommended a scientific criteria-based approach for future additions to the Eighth Schedule.

7. Way Forward

Institutional Strengthening: Set up language academies and research centers dedicated to Kokborok.

Standardization Initiatives: Finalize and popularize a standardized script for uniform educational adoption.

Policy Advocacy: Build cross-party consensus and pursue constitutional amendment through Parliament.

Cultural Mainstreaming: Promote Kokborok through literature festivals, media, and digital platforms.

Integrate with NEP 2020: Align Kokborok promotion strategies with the National Education Policy’s emphasis on mother-tongue
education.

SR

8. Conclusion

e The recognition of Kokborok would be a major step towards honoring India’s linguistic diversity, empowering indigenous
communities, and preserving cultural heritage.

e Upholding such languages reinforces India's constitutional vision of unity in diversity, ensuring that every community's voice finds space and
dignity in the nation’s growth story.
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X\ Quote by Jawaharlal Nehru:
"The greatest unity which we can achieve in India is through the unity of hearts and minds and not through uniformity."

GOVERNANCE

Krishna River: Lifeline of Southern India Under Stress

o Syllabus Mapping:
GS Paper I - Geography | Indian Physical Geography | River Systems
GS Paper III - Environment | Water Resources and Irrigation

1. Introduction

e The Krishna River, a major river system sustaining millions in southern India, is experiencing unprecedented drying due to extreme heat.
o Districts like Bagalkot, Vijayapura, and Yadgir in Karnataka are severely affected, jeopardizing irrigation, drinking water supply,
and livelihoods.

2. Krishna River: Basic Profile

Origin: Rises near Mahabaleshwar in the Western Ghats, Satara district, Maharashtra.
States Traversed: Maharashtra, Karnataka, Telangana, and Andhra Pradesh.
Length and Course:

e Flows approximately 1,400 km eastward.
o Empties into the Bay of Bengal near Vijayawada, Andhra Pradesh.

3. Major Tributaries of Krishna River

Bank Tributaries
Right Bank Venna, Koyna, Panchganga, Dudhganga, Ghataprabha, Malaprabha, Tungabhadra
Left Bank @ Bhima, Musi, Munneru

@ Fact: Tungabhadra River, formed by the union of Tunga and Bhadra rivers, is the largest tributary of Krishna, crucial for Karnataka and Andhra
Pradesh.

4. Unique Characteristics of Krishna River
a. Second Largest Peninsular River

o After Godavari, Krishna is the second-largest east-flowing river of Peninsular India.
b. Rain-fed and Seasonal Variability

e Heavily reliant on monsoon rainfall.
o Water flow is highly irregular, leading to periods of droughts and floods.

c. Hydropower Potential

o Hosts major hydroelectric power projects contributing significantly to regional electricity needs.

5. Key Projects Associated with Krishna River

Project State Purpose
Tungabhadra Project Karnataka Irrigation and hydropower.
Srisailam Dam Andhra Pradesh Hydroelectric generation, drinking water, irrigation.
Nagarjuna Sagar Dam Telangana & Andhra Pradesh Integral to Green Revolution—extensive canal irrigation.
Prakasam Barrage Andhra Pradesh Supports Krishna Delta agriculture with canal irrigation.
Ghataprabha & Bhima Projects Maharashtra Regional water supply and agricultural development.

il Data Insight: The Krishna basin supports more than 80 lakh hectares of irrigated land across its catchment area.

5
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6. Contemporary Crisis: Drought and Drying Up
a. Cause: Extreme heatwaves and weak monsoon patterns have drastically reduced water levels earlier than usual.
b. Impacted Regions:

o Karnataka's Bagalkot, Vijayapura, Yadgir districts facing acute irrigation water shortages.
¢ Reduced drinking water supplies forcing emergency measures.

c. Broader Implications:

e Threat to food security in the Krishna basin.
e Increased groundwater extraction leading to aquifer depletion.
o Escalation of inter-state water disputes.

7. Environmental and Geopolitical Importance

o Biodiversity Hotspots: Krishna riverine ecosystems support diverse flora and fauna.
e Economic Backbone: Fertile Krishna delta is vital for rice, sugarcane, and horticulture crops.
o Inter-State Tensions: Water-sharing disputes persist among Maharashtra, Karnataka, Telangana, and Andhra Pradesh.

@ Example: The Krishna Water Disputes Tribunal (KWDT) has adjudicated multiple times on allocations among the riparian states.

8. Way Forward

Enhance Water Conservation: Rainwater harvesting, check dams, and rejuvenation of tanks along the basin.

Sustainable Irrigation Techniques: Promote drip and sprinkler irrigation to optimize water use.

Inter-State Cooperation: Foster cooperative federalism in resolving water disputes instead of relying on prolonged legal battles.
Climate-Resilient Agriculture: Shift towards drought-resistant crops and adaptive farming practices.

Revival of Ecosystems: Protect and restore riverine ecosystems and wetlands that act as natural water reservoirs.

®an e

@ Global Example: Australia’s Murray-Darling Basin Plan offers a model for integrated river basin management during droughts.

9. Conclusion

o The Krishna River, often termed the "lifeline of Southern India", is under severe ecological and hydrological stress.

e Sustainable water management, community-driven conservation efforts, and robust inter-state cooperation are essential to safeguard this
vital river system for future generations.

o India's river systems must be seen not just as economic resources, but as ecological treasures demanding stewardship.

A Quote by Dr. A.P.J. Abdul Kalam:
"If we conserve water, nature will conserve us."

Jana Sevaka: Redefining Urban Governance through Doorstep Service Delivery

o Syllabus Mapping:
GS Paper II - Governance | E-Governance | Citizen-Centric Initiatives
GS Paper II - Welfare Schemes for Vulnerable Sections

1. Introduction

o Jana Sevaka, an innovative initiative by the Government of Karnataka, represents a transformative shift towards doorstep governance,
especially in urban service delivery.

e Recently, the scheme enabled over 350 property owners in Bengaluru’s Purva Seasons community to seamlessly complete e-Khata
registrations, showcasing its growing impact.

2. What is Jana Sevaka?

Definition: Launched in 2019, Jana Sevaka aims to provide essential government services directly at citizens' doorsteps, with a focus
on senior citizens, persons with disabilities, and other vulnerable groups.

Mission: Bridge the last-mile delivery gap by making public services accessible, transparent, and efficient.

@ Insight: The concept aligns with the broader Digital India vision of improving ease of living through technology-enabled governance.

6
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3. Key Features of Jana Sevaka

Feature Description
Doorstep Delivery Citizens book services via helpline number or mobile app; trained officials equipped with biometric kits and
Model documentation tools visit homes.
Wide Range of Aadhaar services, caste/income/residence certificates, senior citizen cards, voter ID updates, and urban property-
Services related services like e-Khata.
Nominal Service Fixed government-notified fee ensures affordability and discourages exploitation by middlemen.
Charge
Digital Empowerment Encourages digitally marginalized populations to access services without technical barriers.
Collaboration with Allows Resident Welfare Associations to organize community service camps for bulk facilitation (e.g., Aadhaar
RWAs registration drives).

4. Significance and Impact of Jana Sevaka

a. Strengthening Ease of Governance

e Reduces Citizen Dependency on intermediaries and government offices.
e Streamlines Public Service Delivery by removing procedural bottlenecks.

b. Enhancing Transparency and Accountability
o Tech-enabled tracking ensures service verifiability and minimizes opportunities for corruption or data manipulation.
c. Promoting Inclusive Governance
e Special focus on reaching:
o Elderly individuals,
o Persons with disabilities,
o Homebound citizens,
o Digitally illiterate populations.
d. Boosting Urban Digitization
e Supports platforms like e-Khata for:
o Digital updation of property ownership records,
o Transparent urban land management,

o Enhancing municipal revenue generation through accurate property databases.

il Data Point: Karnataka aims to digitize 100% of urban property records by 2027 under initiatives linked to Jana Sevaka and the e-Swathu
platform.

5. Challenges in Implementation

Challenge Description
Awareness Gap Many urban poor are still unaware of the availability and process of accessing Jana Sevaka services.
Operational Logistics Managing real-time bookings, field officer deployments, and verification protocols needs robust backend support.
Quality Control Ensuring service quality consistency across diverse urban local bodies (ULBs).
Cost Sustainability Balancing affordable charges with operational costs, especially for resource-intensive services.
6. Way Forward

a. Strengthen Public Awareness
e Conduct targeted campaigns via radio, social media, and resident associations to reach wider audiences.
b. Capacity Building
e Regular training programs for Jana Sevakas to ensure efficiency, courtesy, and professionalism in service delivery.
c. Integrate More Services
e Expand to include:
o Healthcare assistance,
o Pension disbursals,
o Urban utility services (e.g, electricity bill queries, water connections).

d. Leverage Al and Data Analytics

e Use predictive analytics to:
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o Identify high-demand areas,
o Streamline bookings,
o Optimize service delivery timelines.

7. Conclusion

o Jana Sevaka reflects a paradigm shift towards citizen-centric governance, making essential services accessibleat the click of a button or a
call.

e Itsymbolizes a future where governance meets citizens where they are, promoting transparency, inclusion, and empowerment.

e By scaling such initiatives, India can bridge digital divides, enhance urban resilience, and build trust between citizens and the state.

O Quote by Mahatma Gandhi:
"The best way to find yourself is to lose yourselfin the service of others."

Khadi and Village Industries Commission (KVIC)

o Syllabus Mapping:
GS Paper II - Governance | Government Policies and Interventions
GS Paper III - Economy | Inclusive Growth | MSME Sector

1. Introduction
o The Khadi and Village Industries Commission (KVIC) has achieved a historic milestone, registering a record turnover of 1.7 lakh

crore in FY 2024-25.
o This achievement underscores the resurgence of traditional industries, rural entrepreneurship, and self-reliance initiatives in India.

2. Recent Achievements by KVIC

Parameter Growth Details
Record Turnover Crossed X1.70 lakh crore for the first time.
Sales Growth Increased by 447% since FY 2013-14.
Production Growth Expanded by 347% during the same period.
Employment Created 1.94 crore rural jobs, a rise of 49.23%.
Generation
Skill Development Trained 7.43 lakh artisans, 57.45% of whom are women.
PMEGP Success Facilitated the establishment of 10.18 lakh units under Pradhan Mantri Employment Generation Programme
(PMEGP).

il Data Insight: KVIC's contribution now significantly impacts India's MSME sector output and rural livelihoods matrix.

3. About the Khadi and Village Industries Commission (KVIC)

a. Formation and Legal Status
o Established: April 1957.
e Under: KVIC Act, 1956.

e Headquarters: Mumbai, Maharashtra.
e Administrative Ministry: Ministry of Micro, Small and Medium Enterprises (MSME).

b. Vision and Mandate

e To promote, facilitate, and support the growth of Khadi and village industries to generate rural employment, enhance artisan income,
and revive India's traditional crafts.

4. Core Objectives of KVIC

Objective Description
Employment Generation Maximize rural employment through village-based industries.
Boost Production and Sales Support production of saleable Khadi products and village industry goods.
Promote Self-reliance Strengthen the rural economy through self-sufficient industrialization.

5. Major Functions of KVIC

a. Raw Material Supply

e Maintain reserves of key raw materials.
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Facilitate timely supply to artisans at reasonable rates.

b. Artisan Training and Skill Development

Conduct training programs via departmental and non-departmental centers.
Focus on upskilling rural youth and women empowerment.

c. Market Linkages and Promotion

Support the sale of Khadi products through:
o Government tie-ups,
o Retail stores,
o E-commerce platforms.

d. Research and Innovation

Encourage Research & Development (R&D) in:
o New production technologies,
o Use of renewable energy in rural industries.

e. Financial Assistance and Subsidies

Provide grants, subsidies, and technical support under schemes like:
o PMEGP,
o SFURTI (Scheme of Fund for Regeneration of Traditional Industries).

f. Quality Assurance

Establish standards for Khadi and village industry products.
Ensure certification and monitoring of quality.

g. Experimental and Pilot Projects

Launch pilot initiatives to:
o Address sector-specific bottlenecks,
o Promote innovative business models in rural entrepreneurship.

~{ Example: Introduction of solar charkhas under Mission Solar Charkha for energy-efficient Khadi production.

6. KVIC’s Role in Nation-Building

Contribution Impact
Rural Empowerment Enhanced income generation in remote areas, reducing rural-urban migration.
Women Empowerment Over 57% of newly trained artisans are women, fostering gender equality.
Environmental Sustainability Promotes natural fiber-based industries, minimizing carbon footprint.
Cultural Revival Preserves indigenous skills, weaving traditions, and rural art forms.
7. Challenges Ahead

Market Competition: Need to compete with mass-produced synthetic products.

Branding and Globalization: Limited global presence of Khadi as a luxury and eco-friendly product.

Supply Chain Bottlenecks: Raw material shortages and distribution inefficiencies.

Technological Modernization: Balancing tradition with modern efficiency without compromising authenticity.

8. Way Forward

d.

a. Global Branding Initiatives: Position Khadi as a luxury sustainable fabric globally through strategic branding.
b.
c.

Strengthen Digital and E-commerce Presence: Leverage online platforms to reach a broader national and international audience.
Upskilling Artisans: Integrate modern design thinking, financial literacy, and business management training into artisan development
programs.

Promote Public-Private Partnerships (PPP): Engage corporates under CSR to promote artisan clusters and rural entrepreneurship.

¥ Global Inspiration: Brands like Patagonia and Stella McCartney successfully positioned eco-friendly textiles into mainstream fashion—similar
models can be applied for Khadi.

9. Conclusion

KVIC’s remarkable growth over the past decade illustrates the revival of India's grassroots economy and traditional industries.

9
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o By harnessing indigenous strengths, innovating sustainably, and empowering rural communities, KVIC stands as a beacon of
Atmanirbhar Bharat (Self-Reliant India).
o Sustained support, modernization, and global outreach will ensure that Khadi and village industries continue to flourish as pillars of rural

prosperity.

S Quote by Mahatma Gandhi:
"Khadi is the sun of the village solar system. The planets are the various industries which can support Khadi in return for the heat and sustenance they
derive from it."

INTERNATIONAL RELATIONS

Simla Agreement 1972

o Syllabus Mapping:
GS Paper II - International Relations | Bilateral Relations | India-Pakistan Relations
GS Paper II - Peace and Conflict Resolution | Treaties and Agreements

1. Introduction

o Inthe wake of escalating tensions after the Pahalgam terror attack, Pakistan announced the suspension of the Simla Agreement and
closure of the Wagah border.

o This development rekindles attention on the historic Simla Agreement of 1972, a critical milestone that shaped the diplomatic contours
of India-Pakistan relations.

2. The Simla Agreement: A Foundational Peace Treaty

What is the Simla Agreement?

e Abilateral accord signed on July 2, 1972, between India and Pakistan to chart a path towards peaceful coexistence after the 1971
Bangladesh Liberation War.

Signatories:

e India: Indira Gandhi (Prime Minister).
o Pakistan: Zulfikar Ali Bhutto (President).

Venue: Signed at Shimla, capital of Himachal Pradesh, India.

3. Background and Context

e 1971 War Outcome:
o India achieved a decisive military victory.
o Emergence of Bangladesh as an independent nation.
o Capture of over 93,000 Pakistani soldiers—one of the largest military surrenders after World War II.
e The Simla Agreement was essential to restore diplomatic channels, normalize relations, and prevent further hostilities.

& Fact: The 1971 war was triggered by Pakistan’s military crackdown on East Pakistan's Bengali population, leading to Operation Searchlight and
subsequent Indian intervention.

4. Key Objectives of the Simla Agreement

e Durable Peace: Establish mechanisms for long-term peace and prevention of future conflict.

o Normalization of Relations: Restore trade, travel, and diplomatic missions between the two countries.

o Promote Bilateralism: Settle all disputes bilaterally, rejecting third-party intervention, particularly concerning the Kashmir issue.
e Respect for Sovereignty: Uphold each other’s territorial integrity and political independence.

10
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5. Major Provisions of the Simla Agreement

Provision Details
Bilateral Resolution Both countries agreed to resolve issues, including Jammu & Kashmir, strictly through bilateral dialogue.
Mechanism
Redefinition of Ceasefire The 1971 ceasefire line in J&K was renamed as the Line of Control (LoC), with mutual commitment not to alter it
Line unilaterally.
Mutual Non-Interference Pledge to respect each other's sovereignty, independence, and internal affairs.
Restoration of Diplomatic Re-establishment of high commissions, resumption of trade links, and release of POWs(Prisoners of War).
Ties
Peaceful Coexistence Agreement to avoid the threat or use of force against each other under any circumstances.
-—

= Text Reference: The Simla Agreement emphasized that "the principles and purposes of the Charter of the United Nations shall govern the relations
between the two countries.”

6. Violations of the Simla Agreement

a. Military Violations: Kargil Conflict (1999): Pakistani forces and intruders crossed the LoC in Kargil, violating the sanctity of the
LoC commitment under Simla.

b. Diplomatic Breaches: Internationalization of Kashmir: Pakistan consistently lobbied for third-party mediation at UN forums and global
platforms, contrary to the agreement’s bilateral settlement clause.

c. India's Stand: India has consistently reiterated commitment to bilateralism, citing the Simla Agreement during international deliberations,
including at the UN Security Council and bilateral summits.

7. Contemporary Relevance and Suspension

Current Context:

o Pakistan’s decision to suspend the Simla Agreement comes amid:
o Retaliation against India's diplomatic countermeasures post-Pahalgam attack.
o Suspension of provisions under the Indus Waters Treaty by India.

Impact of Suspension:

e Raises uncertainties over existing bilateral peace mechanisms.
e Further deteriorates cross-border trade, people-to-people ties, and diplomatic engagement.

Q@ International Law Note: Suspension of treaties is governed by the Vienna Convention on the Law of Treaties, 1969 but requires justifiable
grounds under international norms.

8. Way Forward

a. Upholding Bilateral Channels: Despite provocations, India can continue to advocate for bilateral diplomacy while maintaining strategic
firmness.

b. Enhancing Border Security: Strengthen border management, intelligence coordination, and counter-terrorism cooperation.

c. Global Advocacy: Expose and diplomatically isolate any violation of agreements and support to cross-border terrorism at international
forums.

d. Keeping Strategic Patience: Maintain defensive deterrence and proactive diplomacy to prevent further deterioration of regional peace.

9. Conclusion

e The Simla Agreement of 1972 laid the foundation for a bilateral approach to conflict resolution between India and Pakistan.

e However, repeated violations, both militarily and diplomatically, have undermined its spirit.

e Inthe present scenario, while diplomatic frameworks are under strain, the principles of sovereignty, bilateralism, and peaceful
coexistence enshrined in the Simla Agreement continue to reflect India’s mature and principled foreign policy posture.

X\ Quote by Indira Gandhi:
"There are two kinds of people: those who do the work and those who take the credit. We should try to be in the first group; there is less competition there."”
(Reflects India's quiet commitment to action over rhetoric in diplomacy.)
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Indus Waters Treaty Suspension

o Syllabus Mapping:
GS Paper II - International Relations | India and its Neighbourhood | Treaties and Agreements
GS Paper III - Environment | Water Resource Management

1. Introduction

e Inan unprecedented move, India has suspended the Indus Waters Treaty (IWT) following the Pahalgam terror attack, which resulted in
the death of 26 Indian tourists.

e This marks the first-ever suspension of the 1960 treaty, a pact that had survived through wars, diplomatic tensions, and border
skirmishes between India and Pakistan.

2. About the Recent Suspension of the IWT

Decisions Taken:

o Suspension of Treaty: India declared the treaty suspended until Pakistan irrevocably ends support for cross-border terrorism.
e The move was endorsed by the Cabinet Committee on Security (CCS) among five major countermeasures.

Potential Actions by India:
o Cessation of Hydrological Data Sharing: India may stop providing river flow data critical for Pakistan’s water management.
o Restricted Pakistani Inspections: Bar Pakistan’s access to inspect Indian projects like the Kishenganga and Ratle Hydroelectric Projects.
» Utilizing Storage Rights: Exercise its right to store water from western rivers under the treaty's permissible limits.

o Reservoir Flushing: Conduct flushing operations to maintain dam longevity and sediment management.

@ Insight: India had previously considered such measures post the Uri (2016) and Pulwama (2019) attacks but had refrained from formally
suspending the treaty.

3. Implications of Suspension

For Pakistan:

Aspect Impact
Dependence on Western Over 80% of Pakistan’s water supply comes from Indus, Jhelum, and Chenab—rivers originating in India.
Rivers
Agricultural Disruption Threatens agricultural outputs in Punjab and Sindh, where water is vital for wheat, cotton,
and rice cultivation.
Food Security Risk Pakistan’s agriculture supports 68% of its rural population and contributes 23% to GDP.
Economic Instability A prolonged suspension could spark rural distress, migration, and economic shocks.
For India:
Aspect Impact
Hydrological Sovereignty  Strengthens India’s control over its own river systems, especially western rivers.
Diplomatic Leverage Creates pressure points to negotiate broader strategic issues, including terrorism.

Infrastructure Constraints Immediate diversion or stoppage is limited due to absence of necessary canal and storage systems.

ul Data Insight: Pakistan’s irrigated agriculture is highly Indus-dependent; nearly 90% of its food production relies on river water from the Indus
system.

4. About the Indus Waters Treaty (IWT)

Historical Background:

e Signed on: September 19, 1960, in Karachi.
e Brokered by: The World Bank following partition-era water conflicts.
e Signatories:

o India: Prime Minister Jawaharlal Nehru

o Pakistan: President Ayub Khan

Objectives of the IWT:

e Ensure equitable and peaceful distribution of the Indus basin waters.
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e Prevent future water-related conflicts between India and Pakistan.
o Facilitate cooperative and technical river management.

Key Features of the IWT:
Feature Details
River Allocation India: Exclusive rights over Eastern Rivers (Ravi, Beas, Sutlej); Pakistan: Exclusive rights over Western
Rivers (Indus, Jhelum, Chenab).
Limited Usage Rights India permitted non-consumptive uses on Western Rivers: hydropower generation, limited irrigation,
and navigation.
No Exit Clause The Treaty is perpetual and cannot be unilaterally abrogated under normal conditions.
Dispute Resolution Step-wise mechanism involving Permanent Indus Commission (PIC), Neutral Expert, and International Court of
Mechanism Arbitration (Annexures F & G).
Technical Collaboration Mandated regular data exchange and project inspections between the two nations.

@ Fact: Despite the wars of 1965, 1971, Kargil conflict (1999), and surgical strikes, the IWT was never suspended—making the 2025 suspension
historic.

5. Strategic and Environmental Dimensions
Strategic Value:

e Control over river flows enhances India’s geopolitical leverage without violating international law.
e Water can become a tool of deterrence against state-sponsored terrorism.

Environmental Concerns:

o Large-scale reservoir flushing and abrupt changes in river management may affect:
o Aquatic ecosystems,
o Downstream sedimentation,
o Riverine biodiversity.

6. Way Forward

a. Infrastructure Development: Expedite construction of:

¢ Run-of-the-river hydropower projects,

e Water storage facilities to utilize India's full entitlement.
b. Diplomatic Engagement: Engage global institutions (e.g., World Bank, UN bodies) to justify India’s position under international law.
c. Cooperative Federalism: Coordinate with Jammu & Kashmir, Himachal Pradesh, Punjab, and Ladakh to optimize water resource

management.

d. Environmental Safeguards: Implement ecological assessments to ensure minimal disruption to riverine ecosystems during infrastructural
changes.

e. Legal Framework Updates: Frame an internal National River Water Security Doctrine outlining water-use rights vis-a-vis hostile
neighbors.

@ Global Parallel: The Helmand River dispute between Afghanistan and Iran over water-sharing shows how water diplomacy is critical for regional
peace.

7. Conclusion

e The suspension of the Indus Waters Treaty marks a watershed moment in India-Pakistan relations, symbolizing a shift from passive
compliance to assertive diplomacy.

o While hydrological leverage can be a potent tool, it must be exercised with prudence, strategic foresight, and ecological sensitivity.

o Sustainable management of transboundary rivers is essential not just for national interest, but for regional stabilityand global
environmental security.

X\ Quote by Benjamin Franklin:
"When the well is dry, we learn the worth of water."
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SAARC Visa Exemption Scheme (SVES)

o Syllabus Mapping:
GS Paper II - International Relations | Regional Groupings (SAARC)
GS Paper II - Internal Security | Cross-Border Issues

1. Introduction

e In the wake of the Pahalgam terror attack that claimed 26 Indian lives, India has suspended the SAARC Visa Exemption Scheme
(SVES) for Pakistani nationals.
e This move reflects growing concerns over regional security vulnerabilities and the need to recalibrate trust-based agreements.

2. What is the SAARC Visa Exemption Scheme (SVES)?

Definition: The SVES is a regional travel facilitation mechanism that permits visa-free entry for select individuals among SAARC member
nations via a SAARC Visa Exemption Sticker.

Origin and Launch:

e Proposed: At the 4th SAARC Summit, Islamabad (1988).
e Operationalized: In 1992.

Objective:

e Strengthen people-to-people ties,
o Enhance diplomatic, business, and cultural exchanges,
o Foster regional cooperation across the eight SAARC nations:
o India, Pakistan, Bangladesh, Bhutan, Nepal, Sri Lanka, Maldives, and Afghanistan.

o Insight: The SVES complements broader SAARC initiatives like SAPTA (South Asian Preferential Trading Arrangement) and SAFTA (South Asian
Free Trade Area) aimed at regional integration.

3. Key Features of the SAARC Visa Exemption Scheme

Feature Details
Eligible Categories = Encompasses 24 professional categories including diplomats, parliamentarians, judges, journalists, sports persons,
business leaders, and officials.

Visa Exemption Issued annually by the home government; affixed to passports for visa-free, multiple entries.

Sticker

Validity Generally valid for one year, allowing unlimited entries and exits across SAARC countries during validity.
Permitted Purposes Official assignments, business travel, cultural exchanges, journalism, and participation in regional cooperation events.
Not for Tourism Does not cover casual or purely tourist travel purposes.

4. India-Specific Provisions under SVES

Special Status for Nepal and Bhutan: Citizens of Nepal and Bhutan enjoy visa-free access to India without stickers or visas under separate
bilateral arrangements.

Pakistan-Specific Provisions (Pre-Suspension):

o Restricted Categories: Only verified diplomats, officials, and selected businesspersons were eligible.
o City-Specific Travel Conditions: Limited to 10-15 designated cities with specified exit/entry points.
e Post-2015 Reforms: Allowed verified Pakistani businesspersons a special 3-year visa exemption for economic engagement.

5. Security Oversight Mechanism

e Right to Deny Entry:
SAARC countries retain the sovereign right to refuse entry even to sticker holders, citing national security or public order.
e SVES Not a Treaty:
o Itis notalegally binding international agreement, but a mutual facilitation initiative, allowing unilateral suspension or
revocation based on changing ground realities.

@ Fact: Even before full suspension, India had applied strict scrutiny to Pakistani sticker holders, requiring pre-clearance and background
verification.
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6. Implications of India's Suspension
a. Diplomatic Fallout

e Further deterioration of already strained India-Pakistan ties.
e Weakens one of the few remaining people-to-people contact mechanisms between the two countries.

b. Impact on Regional Integration

e Adds to the stagnation of SAARC, which has been dormant since the 2016 Islamabad Summit boycott post the Uri attacks.
c. Security Prioritization

o Emphasizes national security considerations over regional cooperation amid rising terrorism threats.

il Data Insight: SAARC intra-regional trade stands at only 5% of total trade, indicating broader systemic weaknesses in regional integration efforts.

7. Way Forward

a. Robust Security Vetting: Even if restored in future, strict background checks and targeted vetting must be enforced for sticker eligibility.

b. Revitalizing SAARC with a Security Framework: Introduce a counter-terrorism protocol within SAARC mechanisms to build mutual trust.

c. Parallel Engagement through BIMSTEC: India can deepen cooperation with BIMSTEC nations where security concerns are lower and
regional collaboration prospects are higher.

d. Public Diplomacy and Track-II Channels: Promote academic, cultural, and civil society dialogues under secure frameworks to keep
people-to-people connectivity alive without compromising national security.

8. Conclusion

o The suspension of SVES for Pakistani nationals highlights India's evolving stance where security imperatives override regional
diplomatic overtures.

o While regional cooperation remains desirable, it cannot come at the cost of national integrity and public safety.

e Inthelong term, mutual trust, counter-terrorism cooperation, and sincere political will are prerequisites to revive such initiatives
meaningfully.

O Quote by Kofi Annan:
"Security and development are interlinked; without one, the other cannot be sustained."

The Future of Global Trade Governance

b 4 Syllabus Mapping:
GS Paper II - International Relations | Multilateral Organisations
GS Paper III - Economic Development | Globalization and Its Effects

1. Introduction

e The World Trade Organization (WTO), once hailed as the guardian of free trade, is today at a crossroads.
o With rising protectionism, trade wars, and negotiation paralysis, questions about the WTO’s relevance and future are growing louder.
e Yet, despite its challenges, the WTO remains indispensable for a rules-based international trading system.

2. World Trade Organization: An Overview

o Established: 1 January 1995 (replacing the General Agreement on Tariffs and Trade (GATT), 1947).
o Headquarters: Geneva, Switzerland.
e Membership: 164 countries as of 2025, covering over 98% of global trade.

Core Functions:
o Trade Negotiations: Facilitates discussions for reducing trade barriers.
o Dispute Resolution: Offers a binding adjudication mechanism for resolving trade conflicts.
o Trade Monitoring: Reviews national trade policies to ensure transparency.
o Upholding Principles: Protects Most Favoured Nation (MFN) and National Treatment principles, ensuring non-discriminatory trade

practices.

<@ Key Fact: The WTO agreements cover goods, services, and intellectual property rights under the Marrakesh Agreement.
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3. Challenges Undermining WTQO’s Authority

a. Dispute Settlement Paralysis

e The Appellate Body, which finalizes trade disputes, has been non-functional since 2019.
e Reason: USA's consistent veto on new judicial appointments, citing overreach concerns.

b. Stalled Negotiations

e The Doha Development Agenda (2001) failed, mainly over agriculture subsidies and market access issues.
e Developed vs. developing country divisions intensified.

c. Rise of Preferential Trade Agreements (PTAs)

o Nations increasingly sign bilateral and regional Free Trade Agreements (FTAs), bypassing WTO's MFN obligations.
o Example: RCEP and USMCA gaining more relevance than WTO rounds.

d. Weak Enforcement Mechanisms

e WTO lacks tools to enforce transparency on subsidies, market access, and non-tariff barriers.
e C(Casein Point: China’s opaque subsidy policies and state-led economic strategies.

e. Consensus Rule Deadlock

e WTO decisions require unanimous approval, making reforms extremely difficult.
o Example: Voting reforms stalled due to resistance from nations like India and the USA.

lil Data: As per the WTO Annual Report 2024, only 6% of proposed reforms have been implemented over the past decade.

4. Why WTO Remains Relevant Despite Crises

a. A Universal Trade Forum

e  WTO remains the only platform where nearly all global economies sit at the same table.
b. Safeguarding Rule-Based Order

o Prevents arepeat of 1930s protectionism (e.g., Smoot-Hawley Tariff Act) which deepened the Great Depression.
c. Success Stories Exist

e The Fisheries Subsidies Agreement (2022) showed that consensus is still achievable.
e Focus: Curb harmful fishing subsidies and protect marine ecosystems.

d. Monitoring Transparency

e WTO's Trade Policy Review Mechanism (TPRM), though limited, provides insights into member practices.

5. Recent Failures Highlighting WTQO’s Decline

e Agriculture Talks: Deadlock on public stockholding and domestic support persists.

o Dispute Resolution Collapse: No appellate body hearings since 2019.

o China’s Trade Practices: WTO failed to preempt state capitalism’s distortions.

e US Trade Wars: Tariffs under Section 301 (China) and Section 232 (Steel/Aluminium) openly violated WTO norms.

6. Way Forward: Reinventing the WTO

a. Reforming the Dispute Settlement Mechanism

e Develop a more flexible appellate system.
e Include multi-tiered mediation processes.

b. Evolving the Decision-Making Process

e Introduce a weighted voting or plurilateral agreements model.
e Minimize stalemates caused by the consensus trap.

16



IQRA IAS

An Institute for Civil Services

c. Digital Trade Rules

e Urgent need for regulations on e-commerce, cross-border data flows, artificial intelligence, and blockchain technologies.
@& Insight: The value of cross-border e-commerce is projected to reach $7 trillion by 2030 (UNCTAD report 2024).
d. Reassessing China’s WTO Integration

e Review commitments made during China’s 2001 accession.
o Introduce special disciplines for state-owned enterprises (SOEs).

e. Inclusive Development Agenda

e Focus on Global South concerns like technology transfer, capacity building, and labour/environmental standards.
o Example: India's advocacy for permanent solution on public stockholding for food security.

7. Conclusion

e The WTO'’s credibility and centrality in global trade are undeniably under siege.

o However, it remains an irreplaceable pillar for a rules-based multilateral trading system.

e Timely and comprehensive reforms in dispute resolution, consensus-building, and digital trade governance are essential.
e Otherwise, the WTO risks becoming a relic of a bygone era amidst rising economic nationalism.

O Quote by Pascal Lamy (former WTO Director-General):
"Without the WTO, the law of the jungle would prevail in global trade.”

Safeguarding the Blue Frontier

b 4 Syllabus Mapping:
GS Paper III - Environment and Ecology | Conservation, Biodiversity | International Environmental Agreements
GS Paper Il - International Relations | Multilateral Treaties

1. Introduction

e As ocean ecosystems face unprecedented degradation, global governance for biodiversity beyond national jurisdiction (BBN]J) has
become urgent.

o The High Seas Treaty (BBN] Treaty) offers a landmark opportunity to protect marine biodiversity in international waters—an area
historically neglected by conservation efforts.

2. Understanding the BBNJ Treaty
What s It?

o The Biodiversity Beyond National Jurisdiction (BBN]) Treaty is the third implementing agreement under the United Nations
Convention on the Law of the Sea (UNCLOS, 1982).

Primary Objectives:
e Conservation and Sustainable Use of marine biodiversity in areas beyond national jurisdiction.
o Fair and Equitable Sharing of benefits derived from Marine Genetic Resources (MGRs).
e Mandatory Environmental Impact Assessments (EIAs) for activities conducted in the high seas.

Coverage:

e Applies to ocean areas beyond 200 nautical miles from national Exclusive Economic Zones (EEZs).
o These high seas account for approximately 64% of the world’s oceans and nearly half of Earth's surface.

India’s Status:
o India has signed the treaty but has not yet ratified it.

© Additional Note: The BBN] negotiations began officially in 2018 after more than a decade of preliminary discussions under the UN General
Assembly.
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3. Why Is the BBNJ Treaty Essential?

a. Massive Marine Protection Gap

e Only 1.44% of the high seas are currently designated as Marine Protected Areas (MPAs).
e Lack of protection leaves vital ecosystems vulnerable to destructive human activities.

b. Unregulated Exploitation
e Activities like deep-sea mining, industrial overfishing, and marine pollution have expanded with minimal international governance.
c. Commercialization of Marine Genetic Resources

e Marine species are increasingly used in pharmaceuticals, biotechnology, and cosmetics industries.
e Without regulation, a few corporations from developed countries may monopolize these benefits.

d. Promoting Global Equity
e The Treaty aims to ensure that developing countries also share the wealth of the oceans, preventing a new era of marine colonialism.

<@ Example: Antarctic krill and deep-sea sponge genetic materials are already being utilized commercially, often without equitable sharing.

4. Challenges Hindering the BBNJ Treaty’s Success

a. Low Ratification Rate

e Asof April 2025, only 21 countries have ratified the Treaty.
e 60 ratifications are required for the Treaty to enter into force.

b. Geopolitical Tensions
o Disputes in sensitive areas like the South China Sea, Bay of Bengal, and the Arctic delay agreements on the creation of MPAs.
c. Weak Compliance and Enforcement

e The Treaty lacks robust enforcement mechanisms.
e Provisions allow opt-outs from MPA obligations, risking dilution of commitments.

d. Overlap with Existing Conventions
e Potential jurisdictional conflicts with the Convention on Biological Diversity (CBD) regarding access to genetic resources.
e. Financial Constraints for Developing Nations

e Although capacity-building and technology transfer are promised, no binding financial commitments exist.
e Developing countries face challenges in implementing complex ocean monitoring systems.

f. Limited Scope
e The Treaty does not cover:
o 0Oil and gas exploration.
o Pollution within national EEZs.

o This weakens the ecological coherence of marine conservation.

ul Data Insight: The World Bank estimates that deep-sea mining alone could reach a market size of $8 billion by 2030 without proper regulation.

5. The Road Ahead: Making the Treaty Effective

a. Fast-Tracking Ratifications: A diplomatic push is needed to achieve the 60 ratifications by the Third UN Ocean Conference (UNOC-3) to be
held in France.

b. Inclusive Governance Structures: Ensure equitable representation from all regions in scientific, technical, and decision-making bodies.

c. Establishing a Sustainable Funding Mechanism: Operationalize the Special Fund with:

o Binding contributions from developed nations.
o Prioritized funding for capacity building in the Global South.

d. Integrated Ocean Governance
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e Bridge the fragmented management of high seas and EEZs to address ecosystem interconnectivity.
e Coordinate BBN]J efforts with UNCLOS, CBD, and Regional Fisheries Management Organizations (RFMOs).

e. Transparency and Monitoring

e Develop global dashboards for:
o Monitoring MPA health.
o Tracking EIA implementation.
o Reporting compliance using satellite data and blockchain-based registries.

& Innovation Tip: The use of remote sensing technologies like Global Fishing Watch can enhance compliance monitoring.

6. Conclusion

o The High Seas Treaty stands as a historic opportunity to close major governance gaps in ocean conservation.
e However, achieving its transformative potential demands:
o Strong political will,
o Robust institutional design, and
o Genuine commitment to equity and sustainability.
e With oceanic ecosystems already under severe stress from climate change and anthropogenic pressures, the world cannot afford half-
measures anymore.

4 Quote by Antonio Guterres, UN Secretary-General:
"The oceans are the lifeblood of our planet. The High Seas Treaty is vital to heal and protect them for future generations.”

India-Saudi Arabia Relations

b g Syllabus Mapping:
GS Paper II - International Relations | Bilateral Relations | India's Relations with West Asia
GS Paper II - Global Groupings | G20, BRICS+ Cooperation

1. Introduction
e The Prime Minister of India’s recent visit to Saudi Arabia marks a new phase in the growing India-Saudi strategic relationship, with
multiple agreements expected across trade, defence, and investment sectors.

o Ties are being institutionalized under the framework of the Strategic Partnership Council, reflecting deeper geopolitical and economic
convergence.

2. Historical Overview of India-Saudi Arabia Relations

Establishment of Diplomatic Ties: Formal diplomatic relations were established in 1947, soon after India's independence.

Key Milestones

Year Event

2006 Delhi Declaration: Initiated strategic cooperation during King Abdullah’s historic visit to India.

2010 Riyadh Declaration: Upgraded ties to a "Strategic Partnership" during PM Manmohan Singh's visit.

2016,2019,2025 PM Modi’s visits expanded collaboration into energy, space, defence, and cultural diplomacy.

2019, 2023 Crown Prince Mohammed bin Salman’s visits reinforced economic and political engagements.

3. Recent Advancements in Bilateral Ties
Area Recent Developments

Trade Rising bilateral trade volume, strategic investments from Saudi Arabia’s Public Investment Fund (PIF).

Energy Beyond oil supplies, cooperation extends to renewable energy, especially solar projects via International Solar
Alliance (ISA).

Defence Enhanced military cooperation including naval drills Al Mohed Al Hindi and land exercise Ex-Sada Tanseeq-I
(2024).

Diaspora Engagement 7 million-strong Indian community in Saudi Arabia playing a critical role in socio-economic ties.

Strategic Vision Synergies between Vision 2030 (Saudi Arabia) and Viksit Bharat 2047 (India) for shared prosperity.

Alignment

o Insight: Saudi Arabia is emerging as a key partner in India's quest for energy security, economic diversification, and West Asia outreach.
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4. Existing Opportunities for Deeper Collaboration
a. Economic Partnership

e Saudi Arabia is India's 5th largest trading partner, with trade reaching USD 42.98 billion in FY 2023-24.
e The PIF is investing USD 10 billion across retail, agriculture, infrastructure, and technology sectors.

b. Energy Cooperation

e Third-largest crude oil supplier to India.
e Collaborative efforts underway in renewable energy and green hydrogen development.

c. Defence and Security Engagement
e Conducting joint exercises, information sharing, and increasing dialogue on counter-terrorism cooperation.
d. Cultural and People-to-People Linkages
e (Growing initiatives in:
o Yoga promotion,
o Tourism exchanges,
o Cultural festivals.
e. Strategic Convergence
e Both nations aim to drive:
o Infrastructure development,

o Innovation ecosystems,
o Human capital enhancement aligned with their national visions.

5. Challenges in India-Saudi Arabia Relations

Challenge Description
Geopolitical Instability Conflicts like the Yemen War, tensions with Iran may spillover and affect ties.
China's Growing Influence Saudi Arabia’s membership in BRICS+ and growing ties with China pose strategic balancing challenges.
Energy Dependence India's reliance on Saudi oil (14.3% of imports) makes it vulnerable to supply disruptions.
Labour Welfare Issues Concerns over rights and welfare of Indian workers necessitate consistent diplomatic engagement.
Cultural Sensitivities Despite reforms, navigating religious and societal norms requires cautious engagement.

@ Fact: Saudi Arabia’s Vision 2030 encourages diversification, but traditional socio-religious conservatism still shapes many domestic policies.

6. Way Forward for Stronger Bilateral Cooperation

a. Economic Diversification: Promote collaboration beyond hydrocarbons into sectors like fintech, agri-tech, space technology,
and healthcare innovation.
b. Strengthen Defence and Cyber Cooperation :Advance joint production of defence equipment and enhanced cybersecurity
training programs.
c. Expand People-to-People Ties: Encourage student exchanges, startup partnerships, and cultural events to deepen grassroots linkages.
d. Support Saudi Arabia’s Vision 2030 : Invest in megaprojects like NEOM Smart City, Red Sea tourism projects, and entertainment
sectors.
e. Multilateral Collaboration: Strengthen cooperation in platforms like:

o G20 (both are key players),
o International Solar Alliance (ISA),
BRICS+ engagements to support a multipolar global order.

7. Conclusion

e India-Saudi Arabia relations have evolved into a mature, multifaceted strategic partnership built on shared interests, mutual respect,
and forward-looking economic visions.

e The current engagements underline the potential to co-create growth narratives, ensure regional stability, and push for a more balanced
global governance framework.

e With strong political will on both sides, the partnership is poised to become one of the cornerstones of India’s West Asia Policy.

X\ Quote by S. Jaishankar (External Affairs Minister):
"Energy, economy, and security are the three pillars on which India’s engagement with West Asia rests, and Saudi Arabia is central to this approach.”
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Bhutan’s Green Cryptocurrency

o Syllabus Mapping:
GS Paper II - International Relations | Economic Diplomacy and Regional Cooperation
GS Paper III - Economy | Technology and Sustainable Development

1. Introduction

e Bhutan, the Himalayan kingdom renowned for its unique Gross National Happiness (GNH) model, is now venturing into green
cryptocurrency mining.

e Leveraging its abundant hydropower resources, Bhutan aims to create a carbon-neutral digital economy, diversifying its growth avenues
while adhering to its commitment to sustainability.

2. What is Green Cryptocurrency?
Definition: Green cryptocurrencies are digital currencies mined entirely using renewable energy sources such as:
o Hydropower,
o Solar energy,
o Wind energy.
Key Characteristics
e Zero carbon footprint in mining operations.
e Supports eco-friendly blockchain networks.
» Aligns with global Environmental, Social, and Governance (ESG) targets.

o Enables companies to acquire green digital assets for sustainable portfolios.

L Insight: Traditional cryptocurrency mining (e.g., Bitcoin) consumes more electricity annually than entire countries like Argentina, raising
global concerns about energy-intensive blockchains.

3. Bhutan’s Green Crypto Vision

Parameter Details
Energy Source 100% hydropower-based mining, ensuring carbon neutrality.
Infrastructure Base Utilizes Bhutan’s robust renewable energy infrastructure already catering to domestic and export needs.
Strategic Goal Position Bhutan as a global hub for green digital finance.
Social Impact Create new employment opportunities, reducing youth brain drain.

Economic Diversification Move beyond hydropower exports to digital economy sectors.
4. Significance of Bhutan’s Initiative
a. Alignment with Gross National Happiness (GNH): Maintains Bhutan’s philosophy of balancing economic growth with environmental
preservation and societal well-being.

b. Boost to Economic Diversification: Reduces overdependence on:

e Hydropower exports (primarily to India),
e Agriculture and tourism sectors.

~ Fact: In 2022, hydropower accounted for around 14% of Bhutan’s GDP but left the economy vulnerable to seasonal variations.
c. Global Leadership in Sustainable Finance: Establishes Bhutan as a model nation demonstrating how green blockchain technology can
coexist with climate goals.

d. Addressing Youth Migration: Opens up tech-based employment sectors domestically, helping retain educated youth and skilled workers.

@ Context: Bhutan has faced significant youth outmigration to Australia and other countries in recent years due to limited job prospects.

5. Challenges Ahead
Challenge Solution
Volatile Cryptocurrency Build risk-mitigation frameworks and diversify digital asset classes.
Market
Regulatory Uncertainties Develop robust national crypto regulations aligned with global standards (e.g., FATF recommendations).
Cybersecurity Threats Invest in high-level cybersecurity infrastructure to protect mining operations.
Scaling Infrastructure Carefully balance hydropower demands for crypto mining with domestic energy needs and export

commitments.
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6. Way Forward

Policy and Regulatory Framework: Establish clear regulations for green crypto mining, foreign investments, and data security.
Skill Development: Launch capacity-building programs in blockchain technology, digital finance, and cybersecurity.

Climate Safeguards: Set strict carbon neutrality standards for all mining operations to maintain Bhutan’s net-zero pledge.
International Collaboration: Partner with international green tech companies and blockchain innovators to bring best practices and
investments.

aoTw

7. Conclusion
e Bhutan’s foray into green cryptocurrency mining is a bold and visionary step combining technological innovation with sustainability
principles.
o If executed thoughtfully, Bhutan can emerge as a pioneer in eco-friendly digital economies, offering a replicable model for other countries

seeking green growth in the digital era.

OX Quote by Tshering Tobgay (Former PM of Bhutan):
"Gross National Happiness is more important than Gross National Product. Now, green growth must be part of happiness too."”

INTERNALSECURITY & DEFENCE

Dhruv Advanced Light Helicopters (ALH)

o Syllabus Mapping:
GS Paper III - Internal Security | Defence Technology | Indigenization of Defence Production
GS Paper II - Governance | Government Policies for Self-Reliance (Atmanirbhar Bharat Initiative)

1. Introduction
e After a temporary suspension due to a fatal crash in January 2025, India's Dhruv Advanced Light Helicopters (ALH) have resumed flying

operations in Anantnag, Jammu & Kashmir.
e The Dhruv ALH symbolizes India's push for self-reliance in aviation technology and reduced foreign dependency in defence sectors.

2. What is Dhruv ALH?

Definition: The Dhruv ALH is a twin-engine, multi-mission utility helicopter designed for military and civilian rolesacross diverse terrains.
Developed By: Hindustan Aeronautics Limited (HAL), with initial technical assistance from Germany’s Messerschmitt-Bélkow-Blohm (MBB).
Vision Behind Development:

e Provide an indigenous helicopter platform for India’s armed forces.

o Enhance self-reliance under the broader vision of Atmanirbhar Bharat.

e Support multi-domain operational needs of the Army, Navy, Air Force, and civilian agencies.

&' Fact: Dhruv means "pole star" in Sanskrit, symbolizing steadfastness and guidance.

3. Key Features of Dhruv ALH

Feature Description
Glass Cockpit Integrated digital avionics providing real-time navigation, surveillance, and system management.
Composite Structure Use of composite materials in airframe and rotors to reduce weight, increase fuel efficiency, and enhance

durability.

Self-Protection Suite Equipped with chaff and flare dispensers, infrared suppressors, and missile warning systemsfor survivability.
Electro-Optical Sensors Forward-looking infrared (FLIR), laser rangefinders, and advanced surveillance pods.
FADEC System Full Authority Digital Engine Control for optimized engine performance and advanced flight path mapping.
High-Altitude Adapted for operations in extreme conditions such as Siachen Glacier and forward Himalayan posts.
Performance
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4. Functions and Operational Roles of Dhruv ALH

Role Application
Troop Transport Mobilizes personnel to remote, high-altitude, and combat zones swiftly.
Search and Rescue (SAR) Executes combat SAR and natural disaster evacuations during crises.
Casualty Evacuation (CASEVAC) Medical evacuation of critically injured soldiers directly from field conditions.
VIP and VVIP Transport Ferrying senior defence officials and government dignitaries safely.
Logistics Support Transportation of essential supplies and underslung cargo loads in difficult terrains.
Armed Reconnaissance (Military Integrated with 20 mm nose turret guns, 70 mm rockets, and air-to-air missiles for tactical
Variant) operations.

ul operational Insight: Dhruv helicopters were extensively deployed during Operation Rahat (2013), India’s largest helicopter-based rescue mission
during the Uttarakhand floods.

S. Variants of Dhruv ALH
Variant Primary Use
Dhruv MK-I Basic transport version.
Dhruv MK-II Enhanced avionics and night flying capability.
Dhruv MK-III Armed variant with integrated weapons system.
Dhruv MK-IV (Rudra) Fully weaponized helicopter designed for combat support roles.
Naval Variant Deployed by Indian Navy for coastal surveillance, ASW (Anti-Submarine Warfare), and SAR missions at sea.

6. Strategic Significance

Boost to Atmanirbhar Bharat: Dhruv ALH showcases India’s indigenous capabilities in designing and manufacturing advanced rotorcraft.
Export Potential: Exported to countries like Ecuador, Mauritius, and Nepal, enhancing India's stature in global defence markets.
Versatility Across Terrains: Equally effective in desert, forest, urban, mountainous, and maritime environments.

Cost-Effective Operations: Significantly cheaper lifecycle cost compared to foreign helicopters like the UH-60 Black Hawk or AW139.

o R

© Global Context: Countries like Brazil's Embraer and Turkey’s TAI have similarly focused on indigenous helicopter development to reduce defence
import dependency.

7. Challenges and Way Forward

a. Safety Concerns

o Multiple crashes have raised concerns over technical robustness and crew training adequacy.
o Recent modifications and audits have been instituted for flight resumption post-2025 crash.

b. Continuous Modernization

o Regular upgrades in avionics, armament packages, and survivability systems are critical to maintain operational edge.
c. Strengthening Export Strategy

o Expand footprints in African, ASEAN, and Latin American markets through defence diplomacy.
d. Indigenous Supply Chain Development

e Promote Make in India in helicopter components like rotor blades, gearboxes, and avionic suites to minimize external reliance.

8. Conclusion

e The Dhruv ALH stands as a beacon of India's aerospace ambition, combining indigenous innovation with strategic utility.

e AsIndia strengthens its focus on Atmanirbhar Defence Manufacturing, platforms like Dhruv not only secure national interests but
also project India’s technological prowess globally.

e Continued efforts in safety enhancement, technology infusion, and global partnerships will ensure Dhruv’s relevance in the evolving
security landscape.

X\ Quote by Dr. A.P.] Abdul Kalam:
"Excellence happens not by accident. It is a process."

23



IQRA IAS

An Institute for Civil Services

The Cabinet Committee on Security

o Syllabus Mapping:
GS Paper II - Governance | Ministries and Departments of the Government
GS Paper III - Internal Security | Challenges to Internal Security through Terrorism

1. Introduction

e In the aftermath of the tragic Pahalgam terror attack claiming 26 lives, the Cabinet Committee on Security (CCS) swiftly convened and
approved a series of extraordinary retaliatory measures against Pakistan.
e This underscores the critical role of CCS in managing national security and strategic crisis responses.

2. Cabinet Committees: Streamlining Government Decision-Making
What are Cabinet Committees?
o Small ministerial groups designed to ease the Cabinet’s workload and facilitate focused and speedy decision-making on complex issues.
Types of Cabinet Committees:
e Standing Committees:
o Permanent in nature.
o Handle recurring and ongoing areas of governance.
e Ad-hoc Committees:
o Temporary bodies.
o Constituted for specific tasks and dissolved upon completion.

Formation and Authority:

o Constituted at the discretion of the Prime Minister depending on administrative priorities.
e Decisions are usually recommendatory, but some Committees have decision-making powers.

@ Fact: The allocation, composition, and modification of Cabinet Committees are notified in the Allocation of Business Rules, 1961.

3. Cabinet Committee on Security (CCS): Core of India's Security Architecture

Establishment:

e Operational since the early post-Independence period.
o Formalized through executive orders without any statutory or constitutional backing.

Composition:
Position Member
Chairperson Prime Minister of India
Members Home Minister, Defence Minister, Finance Minister, External Affairs Minister

Permanent Invitees National Security Advisor (NSA), Cabinet Secretary, Secretaries of Defence, Home, External Affairs
Role and Functions:
a. National Security Policy Formulation
e Craft overarching strategies on external threats, internal security, and intelligence coordination.

b. Defence and Strategic Operations

e Approves:
o Military deployments,
o Surgical strikes,
o Counterterror operations,
o Border security measures.

c. Internal Security Supervision

o Oversees:
o Law and order situations,
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o Anti-terrorism frameworks,
Insurgency management (e.g., Naxal operations, Northeast insurgencies).

d. Major Defence Procurement and Modernization

e Sanctions:
o Defence acquisitions,
o Weapons system upgrades,
o Indigenization initiatives like Make in India (Defence).

e. Nuclear and Strategic Policy Decisions

e Handles:
o Nuclear posture,
o Missile development programs (e.g., Agni and Prithvi series),
o Space security programs.

f. Intelligence and Security Coordination
o Facilitates synergy among intelligence agencies like:
o RAW (Research and Analysis Wing),
o IB (Intelligence Bureau),
o NTRO (National Technical Research Organisation).

lil Insight: CCS has been pivotal during critical operations such as:

o Kargil War (1999),
o Balakot Air Strikes (2019),
o COVID-19 Biosecurity Response (2020).

4. Importance of the CCS in National Security

Crisis Management: Rapid decision-making during national emergencies and security breaches.

Strategic Coordination: Integrates military, diplomatic, and economic responses.

Confidentiality: Sensitive deliberations are kept away from public domain, ensuring operational secrecy.

Holistic Security Approach: Deals with traditional (military threats) and non-traditional (cybersecurity, biosecurity) challenges.

5. Challenges Before CCS

a. Information Silos: Coordination gaps among intelligence agencies and armed forces can lead to lapses.
b. Need for Technological Modernization: Rapid evolution of warfare (e.g., cyberwarfare, drone attacks) requires constant tech upgrades.
c. Strategic Autonomy Balancing: Formulating independent policies while managing global alliances (e.g., QUAD, SCO) is a delicate task.

6. Way Forward

a. Strengthen Inter-Agency Coordination: Institutionalize joint command structures and real-time intelligence sharing.

b. Foster Technology-Led Defence Preparedness: Embrace Al, cybersecurity shields, drone technology, and quantum computing for
future warfare readiness.

c. Deepen Public-Private Security Collaborations: Involve private sector expertise in cybersecurity, surveillance tech, and critical
infrastructure protection.

d. Expand Strategic Thinking Capacity: Establish dedicated crisis simulation centers and strategic think tanks under CCS oversight.

© Global Best Practice: The US National Security Council (NSC) model could be an inspiration for more formalized strategic planning support to CCS.

7. Conclusion

e The Cabinet Committee on Security is the nerve center of India’s response to security threats, national crises, and strategic challenges.

e AsIndia's global stature grows, so does the importance of a dynamic, proactive, and tech-driven CCS.

e Continuous modernization, inter-agency synergy, and decisive leadership will ensure that India remains secure, resilient, and strategically
autonomous in a rapidly evolving global order.

X\ Quote by K. Subrahmanyam (India’s preeminent strategic thinker):
"A strong, agile security apparatus is the first guardian of a nation’s sovereignty and dignity."
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Pahalgam and Kashmir Valley

o Syllabus Mapping:
GS Paper I - Geography | Indian Physical Geography | Places in News
GS Paper III - Internal Security | Terrorism and Challenges to Internal Security

1. Introduction

o Following the tragic terrorist attack in Pahalgam, resulting in the deaths of several tourists, security has been heightened across
the Kashmir Valley.
o This incident underscores the strategic, ecological, and tourism importance of the region, as well as its vulnerabilities.

2. About Pahalgam

Location and General Features

o Pahalgam is a scenic town situated in the Anantnag district of Jammu and Kashmir (Union Territory).
e Positioned at an altitude of 2,200 metres within the Lidder Valley.

Geographical Setting

e Part of the Vale of Kashmir, a lush sub-valley of the Jhelum River basin.
e The Lidder River, a tributary of the Jhelum, splits into East and West Lidder streams near Pahalgam.

Terrain Characteristics

e Surrounded by the Himalayan mountain ranges.
o The region exhibits significant volcanic and limestone formations, contributing to its unique topography.

@ Location Coordinates: Approximate latitude 34° 1' N and longitude 75° 19' E.

3. Key Attractions and Tourism Significance of Pahalgam

Attraction Details
Amarnath Yatra Base Camp Pahalgam acts as a primary starting point for the sacred Hindu pilgrimage to the Amarnath cave shrine.
Adventure Tourism Launchpad for trekking expeditions to Aru Valley, Baisaran Hills, and Tarsar-Marsar Lakes.
Winter Wonderland Known for heavy snowfall, offering a pristine landscape for winter tourism and snow trekking.
River-based Activities White-water rafting and angling in the Lidder River.

% Local Insight: Pahalgam also hosts the Pahalgam Festival, showcasing Kashmiri handicrafts, food, and traditional music.

4. About the Kashmir Valley

Geographical Overview

e A classic intermontane valley lying between 33°-35° N latitude and 73°-76° E longitude.
e Encircled by:

o Pir Panjal Range (southwest),

o Greater Himalayan Range (northeast).

Hydrology

e Dominated by the Jhelum River, originating at Verinag.
e Major tributaries include:

o Lidder River,

o Sindh River,

o Vishav River.

Soil and Agriculture: Formed of fertile alluvial plains, making it one of the most densely populated and agriculturally productive regions in
Jammu and Kashmir.
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5. Tourism Importance of Kashmir Valley

Destination Special Attraction

Srinagar Famous for Dal Lake, houseboats, Mughal Gardens, and shikara rides.
Gulmarg Popular for skiing, golf courses, and the Gondola cable car.

Sonmarg Gateway to Thajiwas Glacier and trekking trails.

Pahalgam  Base for Amarnath pilgrimage and mountain adventures.

~ Tourism Insight: Tourism contributes significantly to the region’s economy, accounting for nearly 8% of J&K’s GDP pre-COVID era.

6. Ecological and Strategic Importance

Ecological Significance

e Part of the Western Himalayan biodiversity hotspot.
e Home to endemic species like:

o Hangul deer (Kashmir stag),

o Snow leopard,

o Himalayan brown bear.

Strategic Importance

e Acts as a critical climatic buffer influencing Indian monsoon patterns.
o Vital for India’s internal water security, housing the headwaters of important rivers.

Security Dimension

o Persistent threats from cross-border terrorism necessitate a high degree of vigilance and military presence.
o Stability in Kashmir is crucial for regional security, tourism revival, and economic progress.

“ Strategic Fact: The Kashmir Valley’s proximity to sensitive borders with Pakistan-occupied Kashmir (PoK) heightens its geopolitical relevance.

7. Way Forward

Strengthening Security Infrastructure: Enhanced surveillance, local intelligence, and community policing to counter terror threats.
Sustainable Tourism Development: Promote eco-tourism, ensuring minimal ecological footprint while boosting local employment.
Socio-Economic Integration: Greater focus on inclusive development programs like Umeed, Himayat, and Back to Village initiatives.
Environmental Conservation: Protecting the fragile Himalayan ecosystems through regulated tourism, waste management,

and reforestation drives.

aoTw

8. Conclusion

o Pahalgam and the Kashmir Valley embody the natural beauty, cultural richness, and strategic heartbeat of Jammu and Kashmir.

o Ensuring security, ecological balance, and sustainable development is crucial not only for regional prosperitybut also for India’s long-
term national interests.

e Peace in Kashmir is key to unlocking its true potential as a global tourist destination and a symbol of India's unity in diversity.

X\ Quote by Jawaharlal Nehru:
"Kashmir is the pride of India, and a paradise on Earth."

Strengthening India's Defence Posture

o Syllabus Mapping:
GS Paper II - Governance | Security Challenges | Defence Preparedness
GS Paper III - Internal Security | Role of Armed Forces

1. Introduction

e Inademonstration of enhanced combat readiness and maritime strike capability, India conducted two critical defence activities:
o A successful Surface-to-Air Missile (SAM) test from the INS Surat.
o The Indian Air Force's (IAF) intensive operational drill, Exercise Aakraman, involving Rafale fighter jets.
e These developments underscore India's commitment to modernizing its military forces and reinforcing deterrence amid regional security
challenges.
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2. INS Surat: The New Face of Naval Power

Overview
o Type: Stealth-guided missile destroyer.
e (Class: Visakhapatnam-class under Project 15B.
e Builder: Mazagon Dock Shipbuilders Limited (MDL), Mumbai.
e Purpose: To bolster India’s blue-water navy aspirations, coastal defence, and long-range strike capabilities.

- Project 15B focuses on producing highly advanced destroyers with stealth, automation, and network-centric warfare capabilities.

3. Key Features of INS Surat

Feature Description
Medium-Range Surface-to-Air Missiles (MRSAM) Can neutralize aerial threats up to ~70 km away, offering robust air defence.
BrahMos Supersonic Cruise Missiles Equipped for precision long-range strikes against surface targets at Mach 2.8-3 speed.
Advanced Radar & Combat Management Systems Incorporates multi-function radar for real-time target tracking and engagement.
Stealth Technology Minimized radar signature via angled hull design and composite materials.

@ Fact: The BrahMos missile is a joint venture between India and Russia and is the world's fastest supersonic cruise missile.

4. Functional Capabilities of INS Surat

e Sea-Skimming Interceptions: Capable of targeting and destroying low-flying hostile missiles and UAVs over the sea surface.
o Coastal and Maritime Surveillance: Continuous monitoring to detect, deter, and respond to maritime threats.

o Fleet Protection: Provides multi-layered defensive coverage for aircraft carriers, submarines, and other fleet assets.

o Offensive Naval Operations: Executes deep-strike missions on enemy coastal bases and naval fleets using cruise missiles.

5. Exercise Aakraman: A Full-Spectrum Air Combat Drill

About the Exercise

e Nature: A comprehensive operational readiness drill by the Indian Air Force.
e Location: Conducted across the Central Sector, encompassing plains, mountains, and high-altitude terrains.

Forces and Assets Involved

o Rafale Fighter Jets: Squadrons from:
o Ambala Air Base (Haryana).
o Hashimara Air Base (West Bengal).
e Advanced Munitions Deployed:
o Meteor Missiles: Beyond Visual Range (BVR) air-to-air missiles with a range of 150+ km.
o Rampage Missiles: Precision air-to-surface standoff missiles.
o Rocks Missiles: Long-range guided bombs designed for hardened underground targets.

& Fact: The Rafale's Meteor missile is among the world’s most advanced BVR missiles, giving a decisive edge in aerial combat.

6. Objectives and Importance of Exercise Aakraman

Objective Details
Precision Strike Testing Assess effectiveness of high-accuracy munitions under realistic war scenarios.
Operational Readiness Validation Evaluate IAF’s ability to sustain high-tempo operations across diverse terrains.
Simulating Wartime Conditions Emulate potential conflict situations involving simultaneous air, ground, and electronic warfare.
Strengthening Joint Operations Enhance interoperability between air units, ground forces, and strategic assets.

@ Global Context: Such high-intensity exercises are essential as India faces an evolving threat matrix, including two-front challenges and maritime
security risks in the Indo-Pacific.

7. Strategic Significance

e Deterrence Building: Signals India’s preparedness and strategic maturity amid regional tensions.

e Maritime Security Reinforcement: Enhances India's capacity to secure vital sea lanes and defend coastal regions.

o Technological Edge: Incorporation of cutting-edge weapons and stealth platforms shifts operational balance in India's favor.

e Readiness for Multi-Domain Operations: Demonstrates ability to seamlessly transition from peacetime surveillance to wartime response.
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lil Insight: According to the Stockholm International Peace Research Institute (SIPRI, 2024), India ranks as the fourth-largest military spender
globally, reflecting its commitment to defence modernization.

8. Conclusion
e The missile test from INS Surat and the execution of Exercise Aakraman illustrate India's determination to fortify its military
capabilities through technological advancements, force integration, and realistic training.
e AsIndia aspires to be a key player in the Indo-Pacific security architecture, continuous strengthening of maritime and aerial combat
power will be pivotal in shaping a secure and resilient strategic environment.

X\ Quote by Alfred Thayer Mahan (Father of Modern Naval Strategy):

"Whoever rules the waves rules the world.”

Non-Tariff Barriers (NTBs): Hidden Hurdles in Global Trade

o Syllabus Mapping:
GS Paper II - International Relations | WTO and Global Trade Rules
GS Paper III - Economy | External Sector | International Trade

1. Introduction
e During a recent visit to Jaipur, the US Vice President urged India to eliminate non-tariff barriers (NTBs) to improve market

access for American goods.
o NTBs have emerged as a major challenge to global trade liberalization, often serving as covert protectionist tools.

2. What are Non-Tariff Barriers (NTBs)?

e Definition: Non-Tariff Barriers are trade restrictions that do not involve customs duties, yet impede the free movement of goods and
services across international borders.

e Nature of NTBs: NTBs encompass technical measures (e.g., certifications) and non-technical barriers (e.g., quotas and import licenses).

e Basic Characteristic: Indirect protectionism, often harder to detect and regulate compared to direct tariffs.

© Global Insight: According to WTO estimates, NTBs affect nearly 70% of global trade flows today.

3. Impact of NTBs on Trade

Aspect Effect
Compliance Costs Exporters incur high costs for mandatory testing, certifications, and product redesigns.
Logistical Delays Complex inspection procedures lead to longer clearance times at ports.
Reduced Small exporters, especially from developing countries, face greater barriers.
Competitiveness
Market Uncertainty Regulatory unpredictability discourages new entrants and SMEs (Small and Medium Enterprises) from engaging in
exports.
4. Major Categories of Non-Tariff Barriers
Type Description
Complex Registration Exporters must undertake extensive documentation, registration, and sometimes re-certificationwith destination
and Licensing country authorities.
Stringent Product Domestic standards may exceed international norms, particularly in pharmaceuticals, food safety,
Standards and electronics sectors.
Import Licensing Requirement of automatic or non-automatic licenses to control the volume or timing of imports.
Schemes
State Trading Certain products (e.g., fertilizers, oil) are imported solely by state-run agencies, limiting private sector participation.
Enterprises
Technical Barriers to Include mandatory labeling, restricted ingredients, quality control orders, and environmental compliance
Trade (TBTs) standards for products like agri-commodities and manufactured goods.

<@ Example: India's mandatory Bureau of Indian Standards (BIS) certifications for toys, chemicals, and electronics are often cited as NTBs by
exporting countries.
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5. Significance of NTBs in Global Trade

a. Strategic Protectionism: NTBs allow countries to shield domestic industries without overtly breaching WTO tariff commitments.

b. Transparency Deficit: Unlike tariffs, NTBs are often non-transparent, making it difficult for exporters to predict market conditions.

c. Impact on WTO Principles: Arbitrary NTBs without scientific justification violate the World Trade Organization’s commitment to fair
trade and non-discrimination.

il Data Point: According to the Global Trade Alert (2024), NTBs have increased by 22% globally over the past five years, compared to a decline in
average tariffs.

6. NTBs and India: Contextual Understanding

India as a Target:

o Exporters, notably from the US, EU, Japan, and Australia, often complain about:
o High compliance costs,
o Extended approval timelines,
o City-specific distribution licenses.

India as a Practitioner:

e India, like many emerging economies, uses NTBs for:
o Consumer safety,
o Environmental protection,
o Strategic sector safeguarding (e.g., electronics, pharmaceuticals).

Balancing Act: While some NTBs are essential for genuine public policy reasons (health, environment), others are perceived as trade
protectionist.

7. Way Forward

a. Harmonize Standards: Align domestic product regulations with global norms (like Codex, ISO) to facilitate trade.

b. Enhance Regulatory Transparency: Publish clear, accessible regulations and allow advance notifications of NTBs to trading partners.

c. Strengthen WTO Engagement: Use WTO’s Technical Barriers to Trade (TBT) Committee mechanisms for negotiated solutions to NTB
disputes.

d. Digital Facilitation: Implement single-window clearance systems and e-certification to simplify export-import procedures.

e. Sector-Specific Reforms: Identify and address NTBs that disproportionately impact MSME exporters, boosting their global competitiveness.

© Global Example: The EU’s efforts under the Single Market Strategy have reduced intra-EU NTBs significantly by promoting mutual recognition of
standards.

8. Conclusion

o Non-tariff barriers have become the new frontier of protectionism, subtly replacing traditional tariffs in the global trading system.

e While they are sometimes necessary for protecting public interests, arbitrary or excessive NTBs undermine free trade
principles and global economic integration.

e Atransparent, science-based, and proportionate regulatory framework is essential to strike the right balance between national
interests and global competitiveness.

S Quote by Jagdish Bhagwati (Economist):
"Protectionism is a dead-end street. Free trade is a highway to prosperity."

Surge in Gold Prices

o Syllabus Mapping:
GS Paper III - Economy | Indian Economy | Growth and Development
GS Paper III - External Sector | Inflation and Current Account Deficit

1. Introduction

e Gold prices in India have recently breached X1 lakh per 10 grams on the Multi Commodity Exchange (MCX)for the first time,
reflecting global economic anxieties and domestic market dynamics.

e Rising stagflation concerns, US-China tensions, and robust central bank buying, including by the Reserve Bank of India (RBI), have fueled
this historic rally.
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2. What is the Gold Rate?

Definition:

e The gold rate refers to the prevailing market price of 10 grams of gold in India.
e Itacts as a key benchmark for:

o Jewellery buyers,

o Investment portfolios,

o Commodity trading activities.

@ Insight: In India, gold is not just an asset but also holds cultural, religious, and social significance, making it a safe-haven investment during
uncertainty.

3. How is Gold Price Determined?

Factor Influence on Gold Prices
International Market Rates Global trends like wars, recession fears, and inflation dictate the base price.
Currency Exchange Rate A weak rupee against the US dollar makes imported gold costlier, raising domestic prices.
Import Duties & Taxes Higher import duty (currently 15%) and GST (3%) significantly impact final prices.
Domestic Demand-Supply Trends Seasonal surges during festivals and weddings exert upward pressure on prices.
MCX Futures and Spot Market Trends Futures contracts on MCX set short-term domestic reference prices.
Local Factors Transportation costs, regional demand, and local taxes contribute to price variability across cities.

il Data Point: India imports about 800-900 tonnes of gold annually, making it the second-largest consumer after China.

4. Factors Behind the Recent Spike in Gold Prices

a. Inflation and Interest Rate Dynamics

o High inflation pushes investors toward gold as a hedge.
o Low interest rates make non-yielding assets like gold more attractive compared to bonds or deposits.

b. Geopolitical and Economic Uncertainty: Tensions between the US and China, ongoing Middle East conflicts, and global economic
slowdown fears bolster safe-haven demand.

c. Central Bank Gold Buying: Countries like China, Russia, and India are increasing gold reserves to diversify away from dollar assets.

d. Domestic Market Factors: Anticipated festive season demand and limited new imports due to logistics and policy interventions.

e. Currency Depreciation: The Indian rupee’s weakness against the US dollar has made imported gold more expensive domestically.

5. Consequences of Rising Gold Prices

Impact Description
Positive for Investors Gold offers capital appreciation and portfolio protection during economic uncertainty.
Negative for Consumers Rising prices deter gold jewellery purchases, impacting weddings and cultural buying traditions.
Trade Balance Worsening Increased gold imports widen the current account deficit (CAD), pressurizing foreign exchange reserves.
Inflationary Pressures Higher gold and commodity prices fuel inflation expectations, affecting monetary policy dynamics.
Financial Sector Impact Gold-backed loans see increased collateral value, affecting NBFC portfolios positively.

@ Global Context: Gold prices have been setting new records globally too, with prices nearing $2,500 per ounce amid rising global risk aversion
(April 2025).

6. India's Gold Market: Special Context

Cultural and Economic Linkages:
e Gold remains a traditional store of wealth and a social security asset across rural and urban India.
e Gold monetization schemes, sovereign gold bonds (SGBs), and digital gold investment platforms are efforts to formalize and channelize
gold holdings.

Government Policy Measures:

e Introduction of Sovereign Gold Bonds (SGBs) offering interest income on gold holdings.
e Promotion of Gold Monetization Scheme (GMS) to tap into India's estimated 25,000 tonnes of private gold reserves.

~ Fact: The Indian government aims to reduce gold imports by encouraging domestic recycling and promoting alternative gold investment
avenues.
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7. Way Forward

Strengthen Gold Monetization: Encourage citizens to deposit idle gold holdings into formal banking channels.

Promote Digital Gold Investments: Enhance awareness and infrastructure for paper gold products like SGBs and Gold ETFs.
Rationalize Import Policies: Balance import duties to prevent smuggling while protecting the domestic jewellery sector.
Monitor Global Risks: Strategic interventions to manage currency volatility and macro-economic shocks impacting gold prices.

o R

8. Conclusion

e The current surge in gold prices reflects a world grappling with economic uncertainty, geopolitical rivalries, and changing monetary
landscapes.

o While beneficial for investors, it poses challenges for consumers, trade balances, and inflation management.

e Abalanced approach promoting formal gold investments, reduced import dependence, and sound macroeconomic management is
essential to ensure economic resilience.

OX Quote by Warren Buffett:
"Gold gets dug out of the ground in Africa... and you pay people to stand around and guard it. It has no utility. But in a world of fear, it shines.”

Revitalizing India's Logistics Backbone

b4 Syllabus Mapping:
GS Paper III - Infrastructure: Ports, Roads, Airports, Railways, Inland Waterways
GS Paper III - Economic Development | Investment Models and Public Infrastructure

1. Introduction

o Inland Water Transport (IWT) in India, long underutilized, is experiencing a remarkable resurgence.

o With a CAGR of 20.86% in cargo movement from FY14 to FY25, inland waterways are emerging as a cost-effective, eco-friendly,
and sustainable logistics mode.

o This transformation supports India’s goals of logistics efficiency, environmental sustainability, and economic competitiveness.

2. Indian Inland Waterways: Key Performance Metrics
a. Cargo Movement Growth

e FY2013-14: 18.1 Million Metric Tonnes (MMT).

e FY2024-25:145.5 MMT.

o CAGR: 20.86% over a decade.

b. National Waterways Expansion

e 2014: Only 5 National Waterways operational.
e 2024:Increased to 111 under the National Waterways Act, 2016.

c. Operational Length

e 2014-15: 2,716 km navigable waterways.
e 2023-24: Expanded to 4,894 km.

d. Passenger Movement
e 1.61 crore passengers used inland waterways in FY 2023-24.
e. Top Cargo Commodities
e Coal, iron ore, sand, and fly ash contribute over 68% of total IWT cargo volume.

il Fact: According to the World Bank, the cost of waterway transport is 30-50% cheaper compared to rail or road.

3. Major Achievements in Inland Waterways Development

a. Digital Transformation

o LADIS (Least Available Depth Information System): Real-time updates on water depth.
e RIS (River Information System): Vessel tracking and navigation support.
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o PANI Portal: National cargo booking platform.
e Car-D (Cargo Data Digitization): Freight movement tracking.
e MIRS (Management Information Reporting System): Analytical dashboard for policymakers.

b. Infrastructure Creation

Multi-Modal Terminals (MMTs):
o Varanasi, Sahibganj, Haldia operational.
Inter-Modal Terminal (IMT):
o Kalughat near Patna operational.
o Community Jetties: Facilitating rural connectivity and small cargo handling.
Green Vessels: Introduction of eco-friendly fuel-efficient boats.

c. Policy Initiatives

o Jalvahak Scheme: Promotes coastal and inland vessel operations.
o Tonnage Tax Extension: Inland vessels included under beneficial taxation regime.

d. Global Benchmark

e India positioning IWT as a low-carbon logistics model, comparable to European systems like the Rhine River network.

4. Persistent Challenges to the Growth of Inland Waterways

Sparse Industrial Connectivity: Lack of industrial clusters along riverbanks limits freight volume potential.

Poor Multimodal Integration: Disconnected road-rail networks create delays and inflate logistics costs.

Seasonal Variability in Water Levels: Dry season leads to insufficient river depth, hampering vessel movement and reliability.
Environmental Sensitivities: Unregulated dredging damages aquatic ecosystems and disrupts biodiversity.

Underwhelming Modal Share: IWT currently accounts for only 2% of India’s cargo traffic, far below the potential seen in countries like China
(8%) and Europe (7%).

-V

@ Example: The Ganges-Brahmaputra-Meghna system, despite its enormous potential, remains largely underexploited.

5. Way Forward for Indian Inland Waterways

a. Foster Private Sector Investment: Promote Public-Private Partnerships (PPPs) in developing terminals, jetties, and cargo-handling facilities.

b. Enhance Capacity Building: Skill development for inland vessel crews, port operators, and logistic managers to ensure safety and efficiency.

c. Green and Sustainable Practices: Green dredging technologies, low-emission vessels, and eco-sensitive port designs must be
mainstreamed.

d. Promote Awareness and Adoption: Launch campaigns to highlight economic advantages, environmental benefits, and policy
incentives for industries to adopt IWT.

e. Expand and Strengthen Multimodal Hubs: Set up Integrated Logistics Parks (ILPs) connecting waterways, highways, railways,
and airports for seamless cargo movement.

& International Best Practice: The Mississippi River system in the USA supports over 500 million tons of freight annually, demonstrating the power
of integrated multimodal logistics.

6. Conclusion

India’s Inland Water Transport sector is undergoing a silent revolution, shifting from policy neglect to dynamic expansion.
The true success of IWT will depend on:
o Sustained infrastructure investments,
o Technological adoption,
o Environmental stewardship, and
o Industrial synergy.
Efficient inland waterways can dramatically cut logistics costs (currently 14% of GDP), making Make in India, Atmanirbhar Bharat,
and Green Growth objectives truly achievable.
e Arobust IWT system is not just about transportation—it’s about redefining India's economic geography for the 21st century.

X Quote by Nitin Gadkari (Union Minister for Shipping):
"Rivers are not just water channels, they are highways of prosperity."
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Automatic Number Plate Recognition (ANPR) and GNSS Tolling

o Syllabus Mapping:
GS Paper III - Infrastructure | Transportation and Roadways Modernization
GS Paper II - Governance | E-Governance and Digital Infrastructure

1. Introduction

e The Ministry of Road Transport and Highways (MoRTH) has announced the gradual rollout of an Automatic Number Plate Recognition
(ANPR)-FASTag based barrier-less toll system across select plazas.

e While there were speculations about GNSS-based tolling from May 1, 2025, MoRTH clarified that ANPR will be introduced first, marking a
crucial shift towards intelligent transport systems in India.

2. What is Automatic Number Plate Recognition (ANPR)?

Definition

e ANPR refers to the use of high-speed, high-precision cameras combined with Al-driven optical character recognition (OCR) to detect
and read vehicle number plates automatically, without the need for manual checking.

Working Mechanism
o Cameras installed at toll plazas capture the vehicle’s number plate.

e Cross-verification occurs through the FASTag database.
o Automatic toll deduction happens if FASTag is linked; else, e-notices are sent for payment.

3. Charging and Enforcement Mechanism under ANPR

Aspect Details
Toll Collection Based on vehicle identification via ANPR cameras and FASTag validation.
No Stopping Vehicles pass through at regular speeds without stopping.
Penalties for Violations Non-payment or FASTag misuse results in:
- E-notices,
- FASTag suspension,

- Penalties recorded under VAHAN database norms.

&% Insight: ANPR enables automated enforcement without manual toll barriers, promoting a frictionless commute.

4. What is GNSS-Based Tolling?

Definition: Global Navigation Satellite System (GNSS) based tolling uses satellite technology (such as GPS, Galileo, or GLONASS) to track vehicle
movement and calculate tolls based on actual distance traveled.

Working Process

e Vehicles equipped with GNSS-enabled Onboard Units (OBUs) transmit real-time location data.
e Toll fees are calculated dynamically and auto-deducted from linked bank accounts or digital wallets.

Y& Context: GNSS tolling removes the need for physical toll plazas, enabling true pay-as-you-drivemodels.

5. How GNSS Differs from FASTag

Feature FASTag GNSS-Based Tolling
Infrastructure  Toll booths with RFID scanners. No physical booths required.
Toll Calculation Fixed amount based on plaza crossing. Dynamic toll based on distance traveled.
Requirement RFID tag pasted on windshield. GNSS OBU installed in the vehicle.
Payment Prepaid wallet linked to FASTag. Both prepaid and postpaid options available.
Travel Flow Minor slowing at plazas. Completely barrier-less seamless flow.
6. Benefits of GNSS and ANPR Systems
Benefit Description
Seamless Mobility No waiting or halts, ensuring free-flowing traffic and reducing congestion.
Error Minimization Satellite and camera tracking reduces chances of manual or technical errors.
Convenient Payments GNSS offers both prepaid and postpaid modes; ANPR relies on FASTag-linked payments.
Strengthened Enforcement E-notices and penalties for violators ensure better compliance.
Enhanced Fairness GNSS calculates toll based on actual distance traveled, leading to equitable toll charges.
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Environmental Gains Lesser idling at toll plazas reduces vehicular emissions and fuel wastage.

Qo Sustainability Highlight: India’s move towards barrier-less tolling is aligned with its net-zero emission goals.

7. Challenges to Implementation

Challenge Potential Solutions
Data Privacy Concerns Create robust regulations under Data Protection Bill ensuring secure handling of vehicular data.
Infrastructure Readiness Upgrade all highways with ANPR cameras and GNSS backend systems.
Device Cost for GNSS Offer subsidized GNSS devices initially to encourage adoption.
Digital Divide Ensure smooth transition for users unfamiliar with FASTag or GPS tech through public outreach programs.
8. Way Forward

Short-Term Measures

e Strengthen ANPR-enabled FASTag tolling across national highways.
o Pilot GNSS tolling projects on selected corridors for proof-of-concept validation.

Long-Term Vision

e Transition to full GNSS-based barrier-less tolling by 2030.
o Integrate tolling with multi-modal smart mobility platforms (e.g., linking metro, bus, and highway toll payments).

~ Global Models: Germany’s Toll Collect system and Slovakia’s SKyToll are successful examples of GNSS-based tolling.

9. Conclusion

o Automatic Number Plate Recognition and GNSS tolling represent transformative steps in India’s journey towards intelligent, seamless,
and sustainable road transportation.

o Adoption of these technologies will enhance commuter convenience, optimize logistics efficiency, and modernize road infrastructure
management.

o Abalanced approach, addressing technology readiness, public acceptance, and data protection, is critical for successful implementation.

X\ Quote by Elon Musk:
"When something is important enough, you do it even if the odds are not in your favor.”

AGRUCULTURE

Comprehensive Remote Sensing Observation on Crop Progress (CROP)

o Syllabus Mapping:
GS Paper III - Science and Technology | Applications of Space Technology
GS Paper III - Economy | Agriculture and Food Security

1. Introduction

e India’s agricultural landscape is embracing cutting-edge space technology with the deployment of the Comprehensive Remote Sensing
Observation on Crop Progress (CROP) framework.

e Under CROP, ISRO satellites have forecasted India's wheat production for Rabi 2024-25 at an estimated 122.724 million tonnes across
eight major wheat-producing states.

2. What is CROP?

Definition: CROP is a semi-automated, scalable remote sensing system designed to monitor crop stages—from sowing to harvesting—
using satellite data in near real-time.

Developed By

o National Remote Sensing Centre (NRSC),
e Indian Space Research Organisation (ISRO).
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Y& Context: Remote sensing applications in agriculture mark a major shift towards data-driven farm management and policy formulation.

3. Objectives of CROP
Objective Description
Systematic Monitoring Enable timely and standardized crop tracking across diverse agro-climatic zones.
Early Assessment Deliver accurate condition assessments to guide agricultural planning and interventions.

Strengthen Food Security Support early yield forecasting for better procurement, storage, and distribution strategies.
4. Key Features of CROP Framework

Feature Details
Satellite Data Sources Utilizes Optical and Synthetic Aperture Radar (SAR) imagery from satellites like:
- EOS-04 (RISAT-1A),
- E0OS-06 (Oceansat-3),
- Resourcesat-2A.
Spatial Mapping Precision Monitors wheat distribution across 8 lakh hectares using 5x5 km spatial resolution grids.
Crop Simulation Models Integrates sowing dates, crop area, and crop growth models for accurate yield predictions.
Multi-Source Data Fusion Combines optical (sunlight-reflective) and radar (cloud-penetrating) observations for enhanced reliability.

Semi-Automation Reduces manual intervention, speeding up data analysis and decision-making.
5. Recent Findings under CROP (Rabi 2024-25)
Crop Forecasted Production

Wheat 122.724 million tonnes
Coverage Major wheat-growing states like Punjab, Haryana, Uttar Pradesh, Rajasthan, and Madhya Pradesh.

\"V Insight: Early crop estimates help the government manage Minimum Support Price (MSP) operations and buffer stock planning more
effectively.

6. Significance of the CROP Initiative

Significance Impact
Supports Agri-Policy Making Assists the Ministry of Agriculture with data-backed policy interventions.
Enhances Food Security Early warnings allow better planning of food stock reserves and public distribution systems (PDS).
Disaster Management Tool Detects droughts, floods, and pest attacks, enabling rapid response and crop loss assessment.

Boosts Technological Integration Promotes space-based precision farming and strengthens farm advisory services.
7. Broader Context: Space Technology in Indian Agriculture

o FASAL Project: Forecasting Agricultural Output using Space, Agrometeorology, and Land-based observations.
o« CHAMAN Project: Coordinated Horticulture Assessment using Management using geo-informatics.
o Krishi Vigyan Kendras (KVKs): Now being integrated with remote sensing outputs for district-level advisories.

Y& Global Benchmark: Countries like the USA (USDA-NASS) and EU (Copernicus Programme) have long relied on remote sensing for agri-
surveillance—India is rapidly closing the gap.

8. Challenges Ahead

Challenge Potential Solutions
Ground-Truthing Needs Integrate satellite data with field-based crop-cutting experiments for validation.
Technology Adoption Build capacity among state agriculture departments to interpret remote sensing outputs.

Data Accessibility Ensure open-access platforms for farmers and local governments to access crop status reports.
Seasonal Variations Calibrate models for local climate variations to improve accuracy under extreme weather conditions.
9. Way Forward

a. Expand CROP Coverage: Scale CROP to cover all major Rabi and Kharif crops beyond wheat (e.g, rice, pulses, oilseeds).

b. Leverage Al and Machine Learning: Use Al-driven models for predictive crop health diagnostics and yield forecasting.

c. Link with Agri-Insurance Schemes: Integrate CROP forecasts with Pradhan Mantri Fasal Bima Yojana (PMFBY) for transparent, faster
crop loss claims.

d. Strengthen Farmer Access: Create mobile apps and digital dashboards for farmers to monitor their fields through CROP data.

10. Conclusion

e The Comprehensive Remote Sensing Observation on Crop Progress (CROP) is a landmark initiative in India's journey towards smart
agriculture and food security management.

e Harnessing space technology for near-real-time monitoring not only strengthens agricultural resilience but also accelerates the
achievement of Sustainable Development Goals (SDGs) related to Zero Hunger and Climate Action.

36



IQRA IAS

An Institute for Civil Services

X\ Quote by Dr. Vikram Sarabhai:
"We must be second to none in the application of advanced technologies to the real problems of man and society."

GEOGRAPHY AND DISASTER

Botswana: A Diamond Powerhouse and Ecological Treasure

o Syllabus Mapping:
GS Paper I - Geography | Africa: Physical Geography, Resources, and Economic Development
GS Paper II - International Relations | India-Africa Relations

1. Introduction

o Botswana, one of Africa’s most politically stable and economically resilient nations, has reinforced its global dominance in the diamond
sector with a historic production milestone at the Jwaneng Diamond Mine in 2023.
o Alongside its mining success, Botswana is also home to some of the world's most unique geographical featuresand natural heritage sites.

2. Recent Developments in Botswana’s Mining Sector

a. Jwaneng Diamond Mine: The "Prince of Mines"

e Production Record: Achieved 13.3 million carats of diamonds in 2023 —one of the highest annual outputs globally.
o Expansion Initiative:

o Cut-9 Project aims to extend operational life till 2035.

o Expected to yield an additional 53 million carats.

b. Technological Innovations

o Utilization of advanced mining technologies:
o X-ray fluorescence for precise ore detection,
o Laser sorting techniques,
o Completely Automated Recovery Plant (CARP),
o Fully Integrated Sort House (FISH) for streamlining diamond sorting.

X Insight: Botswana’s mining sector epitomizes high-tech extraction models combined with sustainable environmental practices.

3. Overview of Botswana
Basic Facts
DEMOCRATIC
REPUBLIC Aspect Details
OF THE CONGO / Location Southern Africa
TANZANIA INDIAN Capital Gaborone
OCEAN Borders Namibia, Zambia, Zimbabwe, South Africa
Independence Gained independence from Britain in 1966.
ANGOEA sl Ll Neighbouring Countries
ZAMBIA
MOZAMBIQUE e Namibia: West and north-west.
ZIMBABWE e Zambia: Small border in the north (near Kazungula).
MADAGASCAR | «Zimbabwe: North-east.
NAMIBIA BOTSWANA e South Africa: South and south-east.
GABORONE . .
® 4. Physical and Geological Features
ESWATINI
a. Rivers
LESOTHO
ATLANTIC Egl:l“'ly; e Okavango River (north): Vital for the Okavango Delta ecosystem.
OCEAN e Chobe River (north): Supports rich biodiversity.
e Limpopo River (east): Forms part of Botswana’s boundary.
© Encyclopaedia Britannica, Inc.
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b. Terrain
Region Characteristics
Sandveld Deep Kalahari Desert sand cover over much of western and central Botswana.
Hardveld Rocky hill terrains located in the eastern regions.

Highlands Hills north of Lobatse, reaching up to 1,490 meters, mark Botswana’s highest elevation.

% Context: Around 70% of Botswana’s land surface is covered by the Kalahari Desert.

5. Natural Resources

Resource Global Significance
Diamonds World'’s leading producer by value (contributing over 30% of global diamond supply by value).
Copper and Nickel Key mineral exports alongside diamonds.
Soda Ash Significant reserves in the Makgadikgadi Pans.
Coal Underexplored but considerable reserves for domestic and export markets.

6. Unique Ecological Features

a. Okavango Delta
e Avastinland delta formed where the Okavango River spills into the Kalahari Desert.
e Recognized as a UNESCO World Heritage Site.
e Hosts diverse fauna including elephants, hippos, and crocodiles.
e Critical for eco-tourism and conservation.

b. Makgadikgadi Salt Pans

e One of the largest salt flats in the world, remnants of an ancient super-lake.
e Seasonal rains create temporary wetlands supporting migratory birds like flamingos.

Qo Biodiversity Highlight: Botswana is globally lauded for its wildlife conservation policies, dedicating around 38% of its land to protected areas.

7. Strategic Importance of Botswana

Dimension Importance
Economic One of Africa’s highest per capita incomes driven largely by mining and tourism.
Political Stability Long-standing democracy and good governance practices.
Tourism Eco-tourism generates significant revenue, enhancing conservation efforts.
Environment Strong policies on sustainable resource use and biodiversity conservation.

8. Conclusion
o Botswana’s mining prowess, particularly through the Jwaneng Diamond Mine, underscores its role as a global leader in resource-based
development.
e Coupled with its unique ecological systems like the Okavango Delta and proactive governance, Botswana serves as a model for balancing

economic growth with environmental stewardship in Africa.

X\ Quote by Seretse Khama (Founding President of Botswana):
"We must tread the path of economic development with the utmost caution, so as to conserve our resources for future generations.”

Syria: Geography, Strategic Importance, and Recent Developments

o Syllabus Mapping:
GS Paper I - Geography | Physical Features and Geopolitical Importance
GS Paper II - International Relations | West Asia and Global Issues

1. Introduction

e After years of political and economic turmoil, Syria received its first wheat shipment at Latakia Port following the removal of former
President Bashar al-Assad in December 2024.
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o This signals the beginning of efforts to rebuild Syria’s food security infrastructure amid a fragile economic recovery.
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36° & ohlerpo Lo coast.
Al-Safirah® ARagaah / .
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latakiag’ | | 1pLIB .
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3. Major Geographical Features

a. Mountain Ranges

Range Details
Al-Ansariyyah Mountains Run parallel to the coast; highest peak ~1,562 meters.
Mount Al-Duruz Southeastern Syria, significant for the Druze community.

Abu Rujmayn and Bishrl Mountains Stretch across the central and eastern parts, semi-arid regions.
b. Rivers

River Importance
Euphrates River Main water artery; supports agriculture and hydropower (Lake Al-Asad).
Orontes River Flows northward, vital for western agricultural plains.
Yarmouk Riv er Defines part of the Syria-Jordan boundary; crucial for irrigation.

c. Plains and Desert Areas

e Syrian Desert:
o Covers most of southeastern Syria.
o Comprises rocky plateaus and gravel plains rather than sandy dunes.
o Sparsely populated but rich in archaeological sites and natural resources.

d. Lakes
Lake Features
Al-Jabbul Lake Seasonal salt lake; habitat for migratory birds.
Lake Qattinah Artificial lake south of Homs, important for irrigation.

Lake Muzayrib and Lake Khatiiniyyah Smaller lakes providing localized water support.

4. Recent Developments: Rebuilding Food Security

a. Wheat Shipment at Latakia

o Latakia Port: Syria’s principal Mediterranean port, critical for trade and imports.
e The first wheat consignment after 2024 signals:

o Efforts to revive agriculture post-sanctions and war.

o Focus on rebuilding essential supply chains.
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e Situated in Southwest Asia along the eastern Mediterranean

o Strategically located at the crossroads of Asia, Africa, and
Europe, influencing regional dynamics in the Middle East.

Capital: Damascus, one of the oldest continuously inhabited

2Finalstatusto 0 40 gom | Strategic Insight: Syria’s location makes it central to regional
conflicts and international interests in West Asia.
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b. Broader Economic Recovery Efforts
e Restarting oil and gas production.
e Restoring agricultural exports (cotton, fruits, vegetables).

e Securing humanitarian aid and international reconstruction investments.

| Context: Prior to the civil war, agriculture contributed about 20% to Syria’s GDP and employed ~17%of the workforce.

5. Geopolitical and Strategic Importance of Syria

Factor Relevance
Energy Corridors Sits near key oil and gas pipelines connecting Middle East to Europe.
Proximity to Israel Security implications due to ongoing tensions and territorial disputes (e.g., Golan Heights).
Alliances Historical alliances with Russia and Iran; shifting dynamics post-Assad.

Cultural and Religious Diversity Complex demography including Sunni Arabs, Alawites, Kurds, Druze, Christians.

6. Challenges Ahead for Syria

Challenge Description
Political Stability Forming an inclusive governance structure post-conflict remains difficult.
Humanitarian Crisis Over 14 million Syrians are food insecure (WFP, 2024).
Economic Reconstruction Infrastructure rebuilding needs estimated at over $300 billion.
Foreign Interventions Continued external influence from US, Russia, Turkey, Iran complicates sovereignty.

7. Conclusion

e Syria’s road to recovery is paved with both opportunities and immense challenges.
o The arrival of essential commodities like wheat symbolizes tentative steps towards restoring normalcy.
o Astable, inclusive, and economically resilient Syria will be crucial not only for its own citizens but also for the stability of West Asia.

4 Quote on Rebuilding Nations:
"Peace is not merely the absence of war but the presence of justice, of law, of order.”" — Albert Einstein

Sea of Marmara: Strategic Link and Seismic Hotspot

o Syllabus Mapping:
GS Paper I - Geography | Physical Geography | Earthquakes and Tectonic Activity
GS Paper II - International Relations | Global Hotspots

1. Introduction
e A powerful 6.2 magnitude earthquake recently struck Istanbul, with its epicenter located under the Sea of Marmara,

triggering widespread panic and injuring over 230 people due to stampedes and falls.
e The event highlights the geological volatility and strategic significance of this important inland sea.

2. What is the Sea of Marmara?

Definition:
e The Sea of Marmara is a small inland sea situated entirely within northwestern Turkey.
e Itacts as a maritime connector between:
o Black Sea via the Bosphorus Strait,
o Aegean Sea via the Dardanelles Strait.

Strategic Role: Forms an essential component of the Turkish Straits System, providing a critical sea route between Europe and Asia.

o Insight: The Sea of Marmara is part of the only natural passage between the Black Sea and the Mediterranean Sea, making it geopolitically vital.

3. Location and Surrounding Regions

Aspect Details
Country Entirely located within Turkey’s sovereign territory.
Separating Line Divides European Turkey (Thrace) from Asian Turkey (Anatolia).

Major Coastal Cities Istanbul, Izmit, Bursa, Balikesir, Yalova, Tekirdag, and Canakkale.
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@ Coordinates: Approximate central location at 40° 30’ N, 27° 45 E.

7] = | 4. Key Geographical and Geological

EUROPE | . | Features

BULGARIA BLACK SEA e
'\ GEORGIA a. Hydrology and Salinity

, . & S eMain river inflows include:
- 7 ARMENIA o Biga River,
ASIA o Gonen River,
o Susurluk River.
TURKEY P 4 i eThese rivers lower the surface salinity, differentiating
o the Sea of Marmara from the adjacent seas.

' ""7\"55/\ OF MARMARA

IRAN

b. Geological Formation

eFormed around 2.5 million years ago due to tectonic
activities during the Quaternary Period.
IRAQ «Sits directly above the North Anatolian Fault Line, one of

MEDITERRANEAN SEA g i 1% 200 mi the most active seismic zones globally.
: 0 100 200 km © Encyclopadia Britannica, Inc.

c. Islands

e Marmara Island: Famous for high-quality marble (from which the term "marble" is derived).
e Prince Islands: Popular for tourism and heritage sites.
e Otherislands include Avsa, imrali, and Pasalimani.

5. Seismic Vulnerability: The North Anatolian Fault
About the Fault Line:

o Extends east-west across northern Turkey.
e (Capable of generating high-magnitude earthquakes (6.0 to 7.8 magnitude range).
e History of major events like:

o 1999 Izmit earthquake (Magnitude 7.6) causing over 17,000 deaths.

Recent Event Context:

e The April 2025 earthquake near Istanbul raises concerns about:
o Structural resilience of old urban infrastructures,
o Emergency preparedness for future high-intensity seismic events.

il Seismic Insight: According to USGS, Turkey is among the top 20 most earthquake-prone countriesglobally.

6. Strategic and Economic Importance

Domain Importance
Maritime Trade A critical corridor for global oil and goods shipments connecting the Black Sea nations to the world.
Urbanization Hub Home to Istanbul, Turkey’s largest city and economic capital.
Tourism The Sea and surrounding regions are major tourist destinations with historical sites, beaches, and cultural heritage.

International Relevance

e Control over the Turkish Straits, including the Sea of Marmara, is governed by the Montreux Convention (1936), regulating military and
commercial ship movement during peace and wartime.

7. Way Forward: Disaster Risk Management

Strengthen Infrastructure Resilience: Retrofitting vulnerable buildings in Istanbul and other coastal cities.

Advance Early Warning Systems: Deploy real-time seismic monitoring and tsunami alert networks.

Regional Cooperation: Enhance seismic research and disaster response collaboration among Black Sea littoral states.
Community Awareness: Conduct earthquake preparedness drills and public safety campaigns regularly.

o R
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8. Conclusion

e The Sea of Marmara is not just a geostrategic corridor but also a seismically sensitive region posing significant challenges to urban
safety and regional stability.

e Proactive risk mitigation, sustainable development, and international cooperation are vital to securing the future of this critical maritime
and ecological zone.

X\ Quote by Charles Darwin:
"We must remember that earthquakes alone demonstrate the dynamic power of the Earth more dramatically than any other force."

Heatwaves in India

o Syllabus Mapping:
GS Paper III - Disaster Management | Climate Change and Disaster Resilience
GS Paper I - Geography | Climatic Extremes and Their Impact

1. Introduction

e India is facing a sharp escalation in heatwave incidents, with March 2025 witnessing extreme heat 20 days earlier compared to 2024.
e This underscores the urgency for integrated short-term and long-term strategies to build heat resilience across vulnerable sectors.

| | ANATOMY OF A 2. Understanding Heatwaves
{ ) HEATWAVE
B . Definition
& L
What causes a heatwave? . A heatwave refers to a prolonged spell of excessively hot

weather, often coupled with high humidity, severely

Heatwaves are generally the result of trapped air. impacting health, livelihoods, and ecosystems.

They occur when a system of high atmospheric pressure

moves into an area and lasts two or more days critlria in India

AN . a . Plains: Maximum temperature > 40°C.
i'{‘ “ @ ! o~ - . Hilly Regions: Maximum temperature > 30°C.
z\ < ‘; e’ / TGS . Factors like relative humidity, wind patterns, and urban heat
: | , islands exacerbate the effects.
Heat waves form when I High-pressure This force
high pressure aloft \ systems force air prevents air near y .
(3,000-7.800 metres) : downward the ground from Climate Change Connection
strengthens and remains : rising
°Ved'f,f?,?'ot’;ff;j’;f'a" [ . Rising global temperatures, induced by anthropogenic
22 <> = climate change, are amplifying the frequency, duration, and
' acts like a cap. It severity of heatwaves worldwide.
\ RN -‘J’JpS warm ground
L S o | air in place

3. Impact of Heatwaves in India

2}!- a. Health Implications

. Causes heat stress, leading to:

Kidney failure,

Liver dysfunction,

Neurological damage,

Fatal heatstrokes.

Vulnerable Groups: Elderly, women, infants, outdoor workers,
marginalized communities.
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[ Example: During the 2015 heatwave, over 2,500 deaths were reported in Andhra Pradesh and Telangana alone.
b. Economic and Livelihood Impacts
o Agricultural losses: Crop yields drop due to soil moisture deficit and heat stress.

o Workforce productivity: Loss of working hours, particularly in the informal sector.
e GDP Impact: Estimated loss of 3%-5% of GDP; in 2023, 6% of work hours were lost due to heat stress.
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ul ILO Report (2019): Predicts India could lose 5.8% of total working hours by 2030 due to heatwaves.

c. Social Inequities

e Heat vulnerability is class-dependent—urban slums, daily wage earners, and migrants suffer disproportionately.
e Gender dimension: Women bear greater burdens of domestic care work under extreme heat conditions.

4. Challenges in Managing Heatwaves

Challenge Description
Inadequate Implementation Heat Action Plans (HAPs) exist but lack funding, coordination, and periodic updates.
Data Deficiencies Lack of comprehensive, real-time data on heat-related illnesses and deaths hampers policy responses.
Urban Design Flaws Dense, poorly ventilated settlements worsen urban heat island effects.
Infrastructure Shortages Few public cooling centers, drinking water Kkiosks, and emergency medical setups.
Awareness Gaps Heatwave risk communication remains inadequate among vulnerable populations.

ull Example: Only 19 Indian cities have updated HAPs despite over 100 urban local bodies being high-risk zones.

5. Way Forward: Combating Heat Stress

Short-Term Strategies

Measure Action Plan
Strengthen Heat Action Plans Update to include humidity indexes and local risk mapping.
Early Warning Systems Deploy Heat Health Alert (HHA) systems incorporating both day and nighttemperatures.
Public Health Safeguards Provision of ORS, cooling shelters, staggered work hours for outdoor labor.
Localized Advisories Tailored heat alerts in regional languages targeting specific socio-economic groups.

Long-Term Measures

Measure Action Plan
Urban Resilience Planning Introduce cool roofs, green corridors, climate-sensitive urban layouts.
Summer Shelters Set up dedicated cooling shelters in densely populated urban areas.
Skill Development Programs Train urban planners, construction workers for climate-resilient infrastructure.
Insurance Schemes Develop heat-index based insurance models for informal sector wage protection.

Integrated Climate Policies  Synchronize actions across health, housing, labour, and environment ministries.

4t Policy Innovation: Gujarat’s Ahmedabad was India's first city to launch a Heat Action Plan (2013), credited with reducing heatwave mortality
by 30%.

6. Conclusion

e The intensifying heatwave crisis in India is no longer a seasonal event; it is a structural climate threat.

e A people-centered, equity-driven, and scientifically informed approach is essential to mitigate impacts, save lives, and secure
livelihoods.

o Building resilient, climate-smart communities today will determine India's public health and economic stability tomorrow.

O Quote by UN Secretary-General Anténio Guterres:
"The era of global warming has ended; the era of global boiling has arrived.”
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HISTORY, ART & CULTURE

Traditional Bamboo Bins (Moras)

b 4 Syllabus Mapping:
GS Paper I - Indian Heritage and Culture | Traditional Knowledge Systems
GS Paper III - Environment | Sustainable Agriculture | Eco-friendly Innovations

1. Introduction

o Traditional bamboo storage bins, locally known as Moras in rural Bangladesh (also called Dole in some regions), are regaining attention for
their sustainability, affordability, and role in eco-friendly agricultural practices.
e These structures reflect a fusion of traditional knowledge with environmental stewardship, critical for resilient rural economies.

2. What are Bamboo Bins (Moras)?

Definition: Moras are handcrafted cylindrical or spherical containers woven using bamboo strips, designed primarily for long-term storage of
paddy grains.

Materials Used:

e Primary Material: Locally sourced bamboo.
e Secondary Insulation: In some cases, plastered with a mix of mud and cow dung to enhance thermal insulation.

@ Insight: Bamboo is a fast-growing, renewable resource, recognized globally for its role in climate mitigation efforts (UNESCO's Bamboo as
Sustainable Biomass Program).

3. Key Features of Traditional Bamboo Bins

Feature Details

Natural Temperature The design inherently controls internal humidity and temperature, crucial for grain preservation.

Regulation

Pest Resistance Traditional practices include treating bins with neem leaves, ash, or turmeric powder as natural pest
repellents.

Eco-Friendliness Entirely biodegradable and low-carbon footprint, aligning with sustainable development goals (SDGs).

Adaptable Designs Variations in shape (cylindrical, spherical) and size cater to different community needs and seasonal harvest
volumes.

4. Significance of Bamboo Bins in Rural Life

a. Promoting Sustainability
e Encourages use of renewable and locally available resources, reducing dependence on synthetic storage materials.
b. Economic Benefits for Farmers

o Highly cost-effective, especially suited for small and marginal farmers.
e Reduces post-harvest storage losses, enhancing food security at the household level.

c. Preserving Cultural Heritage

e Represents an ancient agrarian wisdom, fostering community knowledge systems and rural self-reliance.
o Traditional craft skills are passed through generations, maintaining cultural continuity.

d. Enhancing Climate Resilience
e By naturally insulating grains, these bins:
o Minimize grain spoilage,
o Eliminate the need for electric-powered cold storage,

o Reduce carbon emissions linked with mechanized storage.

\"" Example: Similar practices exist in India's Assam, Odisha, and West Bengal, where bamboo and cane baskets have long been integral to agrarian
life.
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5. Contemporary Relevance

e Inan era of climate change, sustainable agriculture, and carbon-neutral economies, reviving traditional storage systems like Moras
provides a low-cost, nature-based solution.
e These practices align with:
o SDG 12: Responsible Consumption and Production,
o SDG 13: Climate Action,
o SDG 15: Life on Land (promoting biodiversity-friendly methods).

il Data Insight: According to FAO, post-harvest losses account for up to 20% of food grains in South Asia; sustainable storage can drastically
reduce these losses.

6. Way Forward

a. Promote Traditional Innovations: Recognize and integrate indigenous storage techniques into modern agricultural extension
programs.

b. Support Rural Artisans: Provide training, market access, and financial incentives to local bamboo craftsmen.

c. Hybrid Models: Combine traditional bin designs with modern innovations like bio-based coatings for enhanced durability.

d. Policy Support: Incorporate traditional agricultural practices into schemes like:

o Paramparagat Krishi Vikas Yojana (PKVY),
National Bamboo Mission.

7. Conclusion

e The revival of traditional bamboo bins (Moras) represents a harmonious blend of sustainability, economic resilience, and cultural
preservation.

o Embracing such eco-friendly indigenous practices is crucial to ensuring food security, empowering rural communities, and achieving
sustainable agricultural development in an era of climate vulnerabilities.

X\ Quote by Mahatma Gandhi:
"The earth provides enough to satisfy every man's needs but not every man's greed."

ENVIRONMENT & ECOLOGY

Coral Bleaching Crisis

o Syllabus Mapping:
GS Paper III - Environment and Ecology | Conservation of Biodiversity | Climate Change Impacts
GS Paper III - Disaster Management | Environmental Degradation

1. Introduction
e The world is facing the largest recorded coral bleaching event in history, with almost 84% of global coral reefsshowing signs of distress.

e The findings, confirmed by the National Oceanic and Atmospheric Administration (NOAA) and the International Coral Reef Initiative
(ICRI), signal a grave ecological emergency that demands immediate global attention.

2. What is Coral Bleaching?

Definition:
e Coral bleaching occurs when thermal stress—primarily from elevated sea surface temperatures—forces corals to
expel zooxanthellae (symbiotic algae).
e Zooxanthellae provide corals with their color and up to 90% of their energy through photosynthesis.

Impact on Corals: Bleached corals turn white and become extremely susceptible to disease, starvation, and death if stressful conditions persist.

@ Scientific Insight: Without their algae partners, corals lose critical nutrients, leading to physiological breakdown within weeks.
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3. Key Features of the 2025 Global Coral Bleaching Event

Feature Details
Unprecedented 83.7% of global coral reef areas are under bleaching-level heat stress (NOAA, 2025).
Scale
Geographic Spread Mass bleaching observed across Pacific, Atlantic, and Indian Oceans, including iconic sites like the Great Barrier
Reef and Lakshadweep Islands.
New Alert System NOAA introduced Alert Levels 3-5 to highlight regions facing >80% potential coral mortality.
Successive Events Six mass bleaching events for the Great Barrier Reef since 1998, with back-to-back events in 2023-24.
No Safe Havens Even thermally resilient zones like Raja Ampat (Indonesia) and the Red Sea suffered bleaching.

4. Causes Behind Mass Coral Bleaching

a. Rising Ocean Temperatures

e Intensified by climate change and El Nifio phenomena.
e 2023 marked a historic temperature anomaly of 1.5°C above pre-industrial levels.

b. Ocean Acidification

e Absorption of atmospheric CO; alters ocean chemistry, weakening coral skeletons and impeding recovery.
c. Pollution and Sedimentation

e Agricultural runoff, plastics, and toxins smother corals and reduce resilience to thermal stress.
d. Overfishing

o Disrupts reef ecological balance, reducing herbivorous fish that help prevent algae overgrowth on reefs.

ul Data Insight: A 2024 study in Nature Climate Change projects that by 2050, up to 90% of coral reefscould face annual severe bleaching.

5. Consequences of Coral Bleaching

Impact Details
Loss of Biodiversity Coral reefs host ~33% of all marine life; their degradation leads to mass extinction cascades.
Food Security Crisis 1 billion people globally depend on reef-based fisheries and tourism.
Increased Coastal Vulnerability Weakened reefs reduce natural barriers against storm surges, tsunamis, and coastal erosion.
Economic Damages Coral reef ecosystem services are valued at ~$375 billion annually (World Resources Institute).
Ecosystem Collapse Repeated bleaching events push reef ecosystems past critical tipping points, diminishing recovery capacity.

6. Way Ahead: Actions Needed to Save Coral Reefs

a. Urgent Global Emission Reductions

e Accelerate efforts to limit global warming to 1.5°C under the Paris Agreement.
e Transition towards renewable energy and decarbonization pathways.

b. Expand Marine Protected Areas (MPAs)
o Enforce stricter protection to reduce local stressors like overfishing, pollution, and illegal mining.
c. Strengthen Monitoring Systems
o Utilize Al-based platforms, remote sensing, and citizen science programs to monitor reef health.
d. Climate Finance for Vulnerable Nations
e Provide direct funding for reef restoration, sustainable tourism, and coastal adaptation projects.
e. Public Awareness and Community Engagement
o Foster local stewardship through education, empowering coastal communities to act as reef guardians.

@ Global Example: Australia's Reef 2050 Plan integrates community action, scientific innovation, and stricter regulations to revive the Great Barrier
Reef.
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7. Conclusion

e The ongoing 2025 global coral bleaching event is a critical inflection point that highlights the intensifying impacts of climate
change on marine ecosystems.

e Saving coral reefs requires swift international cooperation, stronger conservation actions, and deep systemic transformations in how
humanity interacts with the oceans.

e Without immediate intervention, the world risks losing one of its most vital, beautiful, and life-sustaining ecosystems—a loss that would
reverberate across biodiversity, economies, and human well-being.

O Quote by Sylvia Earle (Marine Biologist and Oceanographer):
"No water, no life. No blue, no green."

Chlorpyrifos Pesticide

b 4 Syllabus Mapping:
GS Paper III - Environment | Conservation | Environmental Pollution and Degradation
GS Paper II - Governance | International Environmental Agreements

1. Introduction

e Chlorpyrifos, a widely used organophosphate pesticide, is under renewed scrutiny as civil society groups in India call for a complete
ban ahead of key global environmental negotiations at the BRS Conventions in Geneva.
e Although banned in over 40 countries, India continues its usage, raising significant health and ecological concerns.

2. Understanding Chlorpyrifos
Chemical Profile
o Type: Organophosphate insecticide, acaricide, and miticide.
¢ Chemical Formula: CoH;,CI;NO;PS.
e Primary Use: Control of soil-borne and foliage-feeding insects in major crops like cotton, paddy, wheat, soy, and maize.

Mechanism of Action

o Neurotoxic Agent: Inhibits acetylcholinesterase, an enzyme critical for the nervous system’s normal functioning.
o Effect: Causes accumulation of neurotransmitters, leading to nerve hyperactivity and neurological damage.

3. Health Implications

Chronic Exposure Risks

e Neurodevelopmental Disorders: Linked to reduced IQ, learning disabilities, and memory loss in children.
o Developmental Harm: Can cause birth defects and delayed growth in fetuses and newborns.

Acute Toxicity Effects
e Severe Symptoms: Convulsions, respiratory failure, unconsciousness, and potential fatality in cases of high exposure.

<@ Data Insight: A study published in Environmental Health Perspectives (2019) confirmed higher risks of autism spectrum disorders among children
exposed prenatally to chlorpyrifos.

4. Environmental Hazards

o Persistence: Chlorpyrifos is bioaccumulative, persisting in soil, water, and animal tissues.
o Long-Range Movement: Detected thousands of kilometers away from its application sites, even in Arctic ecosystems.
o Impact on Biodiversity:

o Pollinator Harm: Detrimental effects on bees, butterflies, and other vital pollinators.

o Aquatic Toxicity: Disrupts aquatic food chains, affecting fish and amphibian populations.

5. Global Regulatory Status

e Currently Not Listed: Chlorpyrifos is not yet officially listed under the Stockholm or Rotterdam Conventions.
¢ Global Push: Active international efforts are underway to include chlorpyrifos under these treaties, recognizing its hazardous nature.
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6. Related International Frameworks
a. Rotterdam Convention (2004) - On Hazardous Chemicals and Pesticides

e Objective: Encourage shared responsibility and cooperation in the international trade of hazardous chemicals to safeguard human health
and the environment.
o Key Feature:
o Prior Informed Consent (PIC) mechanism: Exporting countries must seek consent before exporting restricted substances.
e Scope:
o Covers pesticides, industrial chemicals, and Severely Hazardous Pesticide Formulations (SHPFs).

Annexure Highlights:
e Annex I: Information requirements for notifications.
e Annex II: Scientific criteria for listing.
e Annex III: Contains a list of 52 chemicals (35 pesticides, 16 industrial chemicals, and 1 in both categories).
e Annex IV: Listing criteria for SHPFs.

<@ Recent Focus: Proposals to add chlorpyrifos and paraquat to Annex IIL

b. Stockholm Convention (2004) - On Persistent Organic Pollutants (POPs)

e Objective: Eliminate or restrict the production and use of Persistent Organic Pollutants known for their toxicity, persistence,
and bioaccumulation.

Key Components:

e Annex A: POPs to be completely eliminated.
e Annex B: POPs to be restricted under specific conditions.
e Annex C: POPs requiring unintentional release reduction.

Support Mechanism:
e Global Environment Facility (GEF): Provides financial aid for implementing the Convention.

o Background: Originally targeted the "Dirty Dozen", including notorious chemicals like DDT, Aldrin, and Dioxins.

7. India's Current Status and Concerns

o Continued Use: Despite mounting evidence, chlorpyrifos remains widely available in India's agricultural sector.
e (Call for Action: Civil society and public health experts are urging for:

o Immediate national ban,

o Listing chlorpyrifos under hazardous substances, and

o Alignment with global best practices to protect vulnerable populations.

ul Statistic: According to the Centre for Science and Environment (CSE), India uses about 10,000 tonnes of chlorpyrifos annually.

8. Way Forward

Ban and Phase-Out Strategy: Enforce a complete prohibition on production, import, and use of chlorpyrifos.

Safe Alternatives: Promote bio-pesticides, integrated pest management (IPM), and eco-friendly formulations as substitutes.
Strengthen Surveillance: Enhance toxicological monitoring of pesticide residues in food, soil, and water.

Awareness and Farmer Education: Conduct large-scale awareness drives to educate farmers about the health and environmental risks.
Align with International Conventions: Support inclusion of chlorpyrifos in Rotterdam and Stockholm Conventions for global control
measures.

-V

9. Conclusion

e Chlorpyrifos represents a serious challenge to India's goals of ensuring food safety, environmental conservation, and public health
security.

e With rising global momentum against hazardous agrochemicals, India must exhibit decisive leadership by banning chlorpyrifos and
transitioning towards sustainable agriculture.

e Protecting biodiversity, human health, and future generations demands urgent and coordinated action.

X\ Quote by Rachel Carson (Author of Silent Spring):
"The control of nature is a phrase conceived in arrogance, born of the Neanderthal age of biology and philosophy."
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India’s Trade Triumph vs Environmental Sustainability

o Syllabus Mapping:
GS Paper III - Environment | Environmental Pollution and Degradation | Sustainable Development
GS Paper III - Economy | Growth and Development | Trade and Industry

1. Introduction

o India’s trade contribution is projected to account for 6% of global trade growth by 2025, as per the DHL Trade Atlas report.
e While the economic success story is commendable, the rising environmental costs associated with pollution-intensive exports have
become a cause of serious concern.

2. India’s Trade Triumph: Indicators of Success

a. Expanding Global Trade Presence

e Merchandise exports from pollution-intensive sectors alone stood at USD 231.48 billion by 2023.
e These sectors outpaced overall export growth rates (12.5% vs 11%).

b. Sectoral Contribution
Sector Share in Pollution-Linked Exports
Petroleum and Coal Products 38%
Chemicals, Pharmaceuticals, Automobiles Combined with petroleum products, form 84% of pollution-intensive exports.

c. FDI Inflows

o Pollution-intensive sectors attracted USD 149.26 billion in FDI between 2000-2024.
o Represent nearly 21% of India's total FDI inflows during the period.

d. Economic Advantages
e Boosted India's:
o GDP growth,
o Employment generation,
o Foreign exchange reserves,
O

Global trade competitiveness.

il Data Insight: India became the 5th largest economy globally in 2023, supported significantly by industrial and trade expansion.

3. Environmental Costs of India's Trade Growth

a. Rising Carbon Emissions

e Industrial and energy-related emissions surged from 699 MtCOe (1991) to 2606 MtCO.e (2021) — a fivefold increase.
e India is currently the 3rd largest emitter of greenhouse gases after China and the US.

b. Hazardous Waste Generation
« Pharmaceutical, chemical, and steel sectors contribute to:
o Water pollution (pharmaceutical effluents),
o Air pollution (steel furnaces),
o Soil degradation (industrial waste dumping).

c. Weak Environmental Regulation

o Environmental Protection Act (1986) and Hazardous Waste Rules enforcement remains patchy.
e Industrial exemptions dilute environmental safeguards, often undermining regulatory integrity.

d. Policy Disjoint

e Disconnect between trade expansion policies and environmental protection frameworks.
o Example: Draft EIA Notification (2020) proposed relaxations sparked concerns over industrial accountability.

& Fact: India’s Environmental Performance Index (2022) ranked it 180th out of 180 countries, highlighting urgent policy gaps.
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4. Way Forward: Achieving a Balance Between Trade Growth and Environmental Protection
a. Promote Cleaner Production Technologies

e Incentivize adoption of low-carbon technologies, waste recycling, and energy-efficient production.
e Introduce green certification norms linked with export eligibility.

b. Strengthen Regulatory Enforcement

e Mandate third-party environmental audits.
e Implement real-time pollution monitoring and public disclosure of industrial emissions.

c. Harmonize Trade and Environmental Policies

e Align export promotion schemes (like RoODTEP) with sustainability benchmarks.
e Link performance incentives with sustainability indicators for industries.

d. Foster Green Industry Development

¢ Investin emerging sectors:
Renewable energy,
Electric vehicles,

o Green hydrogen,

o Sustainable textiles.

o O

e. International Collaboration

e Leverage platforms like:
o International Solar Alliance (ISA),
o Clean Energy Ministerial,
o Global Methane Pledge.
e Secure climate finance and technology transfer for industrial decarbonization.

5. Conclusion

e India's trade achievements showcase its economic ascent on the global stage.

o However, unchecked environmental degradation risks undermining the foundations of long-term prosperity.

o A strategic pivot towards sustainable industrialization, green exports, and environmentally aligned trade policies is not just desirable
but indispensable for future resilience.

X\ Quote by Gro Harlem Brundtland:

"Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own
needs."”

World Earth Day 2025: Empowering Climate Action Globally

b g Syllabus Mapping:
GS Paper III - Environment | Conservation, Environmental Pollution and Degradation
GS Paper II - International Relations | Global Environmental Agreements

1. Introduction

e World Earth Day 2025 is being commemorated across the globe on April 22, highlighting the urgent need for environmental
protection and climate action.

e C(Celebrated annually, Earth Day has become a global platform for mobilizing people, policymakers, and industries towards a sustainable
future.

2. What is World Earth Day?

Origin and Evolution

o First Observed: April 22, 1970.
e Proposed At: The UNESCO Conference on the Environment (1969).
o Initiator: Senator Gaylord Nelson (USA) as a response to rising environmental degradation and oil spills.
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Objective
o Toraise environmental consciousness,
e Promote sustainable practices,

o Inspire policy reforms for planetary health.

© Historical Insight: The first Earth Day directly led to the creation of the United States Environmental Protection Agency (EPA) and landmark
laws like the Clean Air Act and Clean Water Act.

3. Theme of World Earth Day 2025

Theme:

“Our Power, Our Planet”

Focus Area Description
Renewable Energy Calls for tripling global renewable energy capacity by 2030.
Revolution
Phase-Out of Fossil Fuels Emphasizes urgent transition to clean energy sources like solar, wind, hydro, tidal, and geothermal.
Global Cooperation Encourages multilateral efforts, investment in green technology, and policy alignment for a sustainable energy
future.

-] Contemporary Link: The 2023 COP28 Summit in Dubai also endorsed the goal to triple renewablesand double energy efficiency by 2030.

4. Significance of Earth Day

Aspect Impact
Global Outreach Over 1 billion people across 192 countries participate annually.
Awareness Generation Initiatives include tree planting, river clean-ups, plastic bans, and eco-friendly lifestyle campaigns.
Policy Influence Inspires governments to adopt stronger climate commitments and green energy transitions (e.g., India's Panchamrit
Goals at COP26).
Community Fosters collective responsibility for protecting biodiversity, safeguarding ecosystems, and building climate
Stewardship resilience.

~ Data Point: According to EarthDay.org, participation numbers have steadily increased, making it the largest secular observance globally focused
on environmental issues.

5. Broader Context: Earth Day and Global Climate Efforts

a. Alignment with Global Goals

e Supports United Nations Sustainable Development Goals (SDGs):
o SDG 7: Affordable and Clean Energy,
o SDG 13: Climate Action,
o SDG 15: Life on Land.

b. Driving Youth and Community Movements
e Mobilizes initiatives like:
o Fridays for Future,
o Climate Reality Project,
o Great Global Cleanup Campaign.

c. Corporate Sustainability

e Encourages businesses to adopt Net Zero targets, green supply chains, and responsible investment principles.

6. Way Forward: Making Every Day an Earth Day

a. Scaling Renewable Energy Initiatives: Investment in solar, wind, hydro, and geothermal energy at grassroots and national levels.
b. Strengthening Climate Education: Integrate climate literacy into school curricula, workplaces, and community development programs.
c. Encouraging Local Actions: Promote:

o Urban gardening,

o Energy-efficient practices,
o Zero-waste movements.
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d. Policy Advocacy: Push for climate-resilient infrastructure, carbon pricing, and green finance mechanisms.

\E Example: India’s Lifestyle for Environment (LiFE) Mission, launched at COP26, encourages individuals to adopt sustainable habits.

7. Conclusion
o World Earth Day 2025, with its powerful theme "Our Power, Our Planet," is a clarion call for unified global action.
e Asclimate challenges grow, it is essential to recognize that collective action, innovation, and sustainable choicesare the true power that can
safeguard our planet.

e Moving from awareness to action will be the key to ensuring that future generations inherit a greener, healthier Earth.

X\ Quote by Ban Ki-moon (Former UN Secretary-General):
"There is no Plan B because there is no Planet B."

Europe Warming Faster

» Syllabus Mapping:
GS Paper III - Environment | Climate Change and Global Warming
GS Paper II - International Relations | Global Environmental Agreements

1. Introduction
e The 2024 European State of the Climate Report has confirmed that Europe is heating nearly twice as fast as the global average.

o With average temperatures rising by 2.4°C above pre-industrial levels, Europe faces intensified extreme weather events and ecological
disruptions.

2. What is Europe Warming?

Temperature Rise Comparison

e Europe: +2.4°C above pre-industrial levels.
e Global Average: +1.3°C.

Observable Climate Changes
e More frequent and intense heatwaves,
e Heavy rainfall and flash floods,
e Shrinking cold seasons,

e Melting glaciers and snowpacks.

QO Fact: Europe is the fastest-warming continent over the past three decades, according to the World Meteorological Organization (WMO).

3. Reasons Behind Europe’s Faster Warming

Reason Description

Proximity to the Arctic Europe's closeness to the Arctic—warming 3-4 times faster—accelerates regional warming via ice
loss and reduced albedo.

Reduction in Aerosols Cleaner air policies reduced aerosol levels, decreasing solar reflection and causing more solar energy
absorption.

Atmospheric Circulation Shifts in jet streams and blocking highs lead to prolonged heatwaves during summers.

Changes

Warmer Oceans Rising sea surface temperatures around Europe intensify atmospheric heat.

Urban Heat Island Effect Rapid urbanization traps heat in cities, amplifying temperature extremes locally.

Glacier Melt Loss of alpine glaciers increases heat absorption, contributing to regional warming.

<> Example: Switzerland has lost over 60% of its glacier volume since 1850.

4. Consequences of Accelerated Warming in Europe

a. Extreme Weather Events

o Severe Heatwaves:
o Example: Record-breaking heatwave in 2023 impacted France, Spain, and Germany.
o Flash Floods:
o Example: 2021 floods in Germany and Belgium caused over 200 deaths and billions in damages.
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b. Economic Impact
o Damage to infrastructure (roads, railways, energy grids).
e Reduced agricultural yields due to droughts and heat stress.
e Tourism disruptions in climate-sensitive regions like Alps ski resorts.

c. Biodiversity Crisis

o Shifts in species distribution (northward migration),
e Loss of cold-dependent ecosystems (e.g., Alpine tundras).

d. Health Challenges

e Increased heat-related illnesses and cardiovascular risks among elderly populations.

5. Way Ahead: Strategies for Europe’s Climate Resilience
a. Strengthening Climate Mitigation Efforts

e Accelerate EU Green Deal targets to achieve net-zero emissions by 2050.
e Implement carbon pricing mechanisms and phase out fossil fuel subsidies.

b. Urban Adaptation Measures
o Expand green urban spaces,
e Promote cool roofs and vertical gardens,
e Encourage climate-resilient building designs.
c. Early Warning and Disaster Preparedness
e Upgrade forecasting systems,
e Develop localized heat and flood action plans,
e Engage in community-based resilience training.
d. Renewable Energy Transition
e Massive investments in solar, wind, offshore renewables, and hydropower.

e. Global Collaboration

e Uphold Paris Agreement commitments,
e Strengthen international climate diplomacy under COP summits.

~{ Positive Step: Denmark, Germany, and Spain are already leaders in renewable energy transitions within Europe.

6. Conclusion

o Europe's accelerated warming is a stark warning of the growing climate crisis.

o Immediate, bold, and collaborative actions on both mitigation and adaptation fronts are essential to safeguard ecosystems, economies,
and communities.

e Asclimate impacts transcend borders, global solidarity is critical to ensure a sustainable, livable future.

O Quote by Anténio Guterres (UN Secretary-General):
"We are on a highway to climate hell with our foot on the accelerator. We must urgently change course."

Green Water-Based Recycling of Perovskite Solar Cells

b g Syllabus Mapping:
GS Paper III - Environment | Sustainable Technologies and Pollution Control
GS Paper III - Science and Technology | Renewable Energy Innovations

1. Introduction

e Researchers have made a major breakthrough by developing a green, water-based method to recycle toxic perovskite solar cells,
achieving ~99% material recovery while maintaining near-original efficiency over multiple reuse cycles.
e This innovation addresses a key environmental bottleneck in the commercialization of next-generation solar technologies.
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2. Understanding Perovskite Solar Cells

Definition: Perovskite solar cells are third-generation photovoltaic devices that utilize perovskite-structured compounds, often lead-based, as
their light-absorbing layer.

Key Characteristics

Feature Details
High Efficiency Achieved >25% power conversion efficiency within a decade of development.
Lightweight and Flexible Suitable for integration into flexible surfaces and transparent panels.
Low-Cost Manufacturing Fabrication involves simpler, solution-based techniques compared to silicon PVs.
Major Challenge Short operational lifespan and lead toxicity threaten environmental and health safety.

Working Principle

o Sunlight absorption by the perovskite layer creates electron-hole pairs.
o Charge carriers are transported to respective electrodes via conductive layers, generating electric current.

" Context: Perovskite solar technology is considered a potential disruptor for achieving low-cost renewable energy goals.

3. Problems in Recycling Perovskite Solar Cells

Challenge Description
Toxic Solvents Traditional recycling used organic solvents like dimethylformamide (DMF), posing environmental and health hazards.
Lead Leakage Disposal without proper recovery risks soil and groundwater contamination with lead.
Material Loss  Inefficient methods led to significant loss of valuable photovoltaic material during recovery.

. Example: Improper handling of perovskite waste could negate the environmental benefits of using solar energy.

4. New Green Water-Based Recycling Method

Process Overview

e Solution Composition:
o Water mixed with sodium acetate, sodium iodide, and hypophosphorous acid.
e Key Chemical Actions:
o Sodium acetate binds with lead ions, making them soluble and easily extractable.
o Sodium iodide and hypophosphorous acid assist in regenerating pure perovskite crystals.

Achievements

e ~99% material recovery efficiency.
o Performance retention: Solar cells maintained almost original efficiency even after five recycling cycles.
e No toxic waste generation during the recycling process.

5. Significance of the Innovation

Benefit Description
Promotes Circular Economy Enables sustainable reuse of valuable materials like lead and halide salts.
Reduces Environmental Risks  Eliminates dependency on hazardous organic solvents.
Enhances Commercial Viability Improves the life-cycle sustainability of perovskite technology, boosting investor confidence.
Scalable Potential Paves the way for industrial-scale, eco-friendly recycling plants for solar panels.

Qo Sustainability Insight: Recycling innovations are critical for meeting SDG 12 (Responsible Consumption and Production) and SDG 7 (Affordable
and Clean Energy).

6. Broader Context: Recycling Challenges in Solar Energy

o Silicon Solar Panels:
o Require high-energy processes for recycling.
o Resultin partial material recovery and secondary emissions.
o Emerging Solar Technologies:
o Perovskite, organic PVs, and tandem cells require specialized recycling strategies due to novel material compositions.
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7. Way Forward
a. Policy and Regulation

e Formulate guidelines for safe handling, collection, and recycling of perovskite solar waste under E-Waste Management Rules.
b. Research and Development

o Explore scalable automation for water-based recycling systems.
o Investigate other non-toxic solvents to enhance material-specific recoveries.

c. Industry Adoption

e Encourage solar cell manufacturers to adopt design-for-recyclability principles.
o Integrate recycling costs into the life-cycle pricing of solar energy solutions.

d. Public Awareness

e Promote campaigns highlighting the importance of recycling solar panels for environmental conservation.

8. Conclusion

o The green water-based recycling innovation for perovskite solar cells represents a significant leap towards achieving truly sustainable
solar energy systems.

e AsIndia and the world push for cleaner energy transitions, developing eco-friendly recycling technologiesbecomes indispensable to
ensure renewable energy remains truly green.

OX Quote by Mahatma Gandhi:
"Earth provides enough to satisfy every man's needs, but not every man's greed."”

BIOTECHNOLOGY & HEALTH

Towards a Disease-Free Future

o Syllabus Mapping:

GS Paper II - Governance | Health Sector | Government Initiatives
GS Paper II - Welfare Schemes for Vulnerable Sections

GS Paper III - Public Health | Communicable Diseases

1. Introduction
e Inadetermined step towards eliminating vaccine-preventable childhood diseases, the Government of India has launched the National ‘Zero
Measles-Rubella’ Elimination Campaign 2025-26.

e The campaign reaffirms India’s commitment to achieving zero transmission of measles and rubella by 2026, aligning with global public
health targets.

2. Overview of the Zero Measles-Rubella Elimination Campaign
Objective:

o Eliminate measles and rubella transmission in India by 2026.
e Achieve 95%+ vaccination coverage in every district, ensuring herd immunity.

Launched By:
e Ministry of Health and Family Welfare (MoHFW), Government of India.
Diseases Targeted:

e Measles: A highly contagious viral disease causing fever, rash, and complications like pneumonia and encephalitis.
¢ Rubella: Also known as German measles; dangerous especially for pregnant women, leading to Congenital Rubella Syndrome (CRS) in

newborns.
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% Fact: According to WHO, measles caused around 140,000 deaths globally in 2018, mostly among children under five.

3. Key Features of the Campaign
a. Intensive IEC (Information, Education, Communication) Strategy
e Use of multilingual posters, public service jingles, campaign films, and mass media to raise awareness.
b. Digital Monitoring
e Real-time data collection and analysis through:
o Integrated Disease Surveillance Programme (IDSP).
o U-WIN Platform: A digital vaccination tracking tool linked with India's Universal Immunization Programme (UIP).
c. Targeted Vaccination Drives
e Special vaccination efforts in:
o Urban slums,
o Remote villages,
o Migrant worker clusters,
o High outbreak-risk zones.

d. Recognition and Global Validation

e India was awarded the Measles and Rubella Champion Award 2024 by the Measles & Rubella Partnership (MRP) for its proactive
initiatives.

4. The 'ACT NOW' Approach: Driving Urgency and Participation
What is 'ACT NOW'?

e A community-driven mobilization strategy designed to accelerate the progress of the elimination campaign.
Key Components:
A - Active Surveillance

o Strengthening Integrated Disease Surveillance Programme (IDSP) to detect measles and rubella cases promptly.
C - Community Mobilization

o Engaging:

o Gram Panchayats,

Urban Local Bodies (ULBs),
Community leaders,
School teachers,

Media outlets,
Civil society organizations, to ensure mass participation.

o O O O O

T - Targeted Outreach

o Focusing interventions on:

High-density urban slums,

o Remote tribal regions,

o Areas with migrant populations,
o Outbreak-prone pockets.

(@)

NOW - Urgent Implementation
e Rapid response mechanisms and real-time corrective actions based on surveillance data to minimize outbreak risks.

ul Additional Insight: As per UNICEF, every $1 invested in measles immunization returns $58 in societal benefits by preventing disease burden.
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5. Importance of the Campaign

e Public Health Impact:

o Reduce under-five child mortality.

o Prevent disabilities arising from Congenital Rubella Syndrome (CRS).
e Global Commitments:

o Aligns with India’s pledge under the Immunization Agenda 2030 led by WHO.

o Contributes to achieving UN Sustainable Development Goal (SDG) 3: Ensure healthy lives and promote well-being for all at all ages.
o Economic Benefits:

o Reduces healthcare costs associated with treating vaccine-preventable diseases.

o Enhances human capital by ensuring a healthier next generation.

6. Challenges in Achieving Zero Measles-Rubella

Vaccine Hesitancy: Misinformation and cultural barriers impede vaccination coverage.

Migratory Populations: Difficulty in reaching children among migrant workers and nomadic tribes.
Surveillance Gaps: Underreporting of measles and rubella cases, especially in remote and underserved areas.
Healthcare Infrastructure Constraints: Limited cold chain facilities and immunization workforce in rural belts.

o R

@ Example: States like Uttar Pradesh, Bihar, and Madhya Pradesh require greater focused efforts due to their higher birth rates and lower
immunization coverage.

7. Way Forward

a. Strengthen Routine Immunization: Integrate measles-rubella vaccination with routine immunization programs under the Universal
Immunization Programme (UIP).

Boost Community Participation: Use social influencers, religious leaders, and NGOs to build trust and awareness.

Real-Time Monitoring: Leverage U-WIN and CoWIN 2.0 platforms for real-time vaccination data tracking and coverage analysis.

Address Equity Gaps: Special focus on reaching tribal, nomadic, marginalized, and conflict-affected regions.

International Collaboration: Share best practices with countries that have successfully eliminated measles, such as Sri Lanka and Maldives.

S

8. Conclusion

e India's Zero Measles-Rubella Elimination Campaign is not just a vaccination drive; it represents a national health mission to
safeguard future generations.

e Timely and universal immunization, backed by community ownership, scientific vigilance, and strong political will, will be key to
achieving a measles- and rubella-free India by 2026.

o Inthe global fight against infectious diseases, India’s success in this mission will set a benchmark for developing nations.

X Quote by Dr. Tedros Adhanom Ghebreyesus (WHO Director-General):
"Vaccines are one of the most powerful tools in public health history. Measles and rubella elimination is within reach if we act decisively."

Egg Mayonnaise Ban

b g Syllabus Mapping:
GS Paper II - Governance | Health and Food Safety Regulations
GS Paper III - Public Health and Food Security

1. Introduction

e The Tamil Nadu government has recently imposed a one-year ban on the production and sale of mayonnaiseprepared with raw
eggs under powers granted by the Food Safety and Standards Act, 2006.
o This action responds to rising concerns about foodborne illnesses linked to pathogenic contamination.

2. What is Egg Mayonnaise?
Composition:

e A semi-solid emulsion made by blending:
Raw egg yolks,

Vegetable oil,

Acidifiers like vinegar or lemon juice,
Added seasonings for taste.

O O O O
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Historical Background:

e Origin: Traced back to either France or Spain.
e Modern Usage: A staple condiment in fast food chains—commonly found in sandwiches, burgers, momos, and wraps.

3. How Does Egg Mayonnaise Differ from Other Variants?

Traditional Mayonnaise:

e Prepared with either raw or pasteurized egg yolk.
e Requires strict cold-chain maintenance to ensure safety.

Eggless Mayonnaise:
e Uses plant-based emulsifiers like soy proteins or milk solids.
e Popular in India, due to:

o Vegetarian dietary preferences, and
o Concerns about food safety in warm climates.

<@ Fact: In India, the eggless mayonnaise market is growing faster due to demand for vegan and Jain-friendly options.

4. Health Hazards Associated with Raw Egg Mayonnaise

Pathogenic Risks:

e Raw eggs can harbor harmful bacteria, including:
o Salmonella typhimurium,
o Salmonella enteritidis,
o Escherichia coli (E. coli),
o Listeria monocytogenes.

Public Health Context:

e High humidity and frequent refrigeration lapses in India create ideal conditions for bacterial growth.
Vulnerable Populations:

e Children,

e Elderly individuals,

¢ Pregnant women,

e People with weakened immune systems.
Common Symptoms:

e Vomiting,

o Diarrhea,

e Abdominal cramps,

e Fever,

o Insevere cases, intestinal infections requiring hospitalization.

ul Health Insight: As per WHO estimates, globally over 93 million cases of non-typhoidal salmonella infections occur annually, with raw food
products being major contributors.

5. Legal Basis: Section 30 of the FSSAI Act, 2006

Empowerment of State Authorities:

e Section 30 authorizes each State Government to appoint a Commissioner of Food Safety.
e Ensures implementation and enforcement of food safety standards.

Key Powers under Section 30:

Power Details
Prohibit Unsafe Food Authority to ban manufacture, sale, or distribution of unsafe food items for up to one year.
Conduct Surveys Inspect food manufacturing and processing units to ensure compliance with norms.

Promote Awareness Organize training, education, and campaigns on food safety.
Sanction Prosecution Authorize legal proceedings against violators involving imprisonment.
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Delegate Powers May delegate specific powers (except appointments) to subordinate officials for efficiency.

6. Significance of the Tamil Nadu Ban

e Preemptive Public Health Protection: Acts proactively before outbreaks worsen.
e Regulatory Enforcement: Demonstrates strict adherence to FSSAI norms for consumer safety.
e Model for Other States: Could encourage similar actions across India, ensuring uniform food safety standards.

© Global Example: Countries like the USA and EU nations mandate the use of pasteurized eggs in commercial mayonnaise production to mitigate
risks.

7. Challenges Ahead

a. Enforcement Gaps: Monitoring small-scale food vendors and informal eateries remains difficult.
b. Public Awareness: Consumers may lack knowledge about the risks of raw egg consumption.
c. Alternatives Availability: Sufficient supply of safe, eggless or pasteurized options needs to be ensured to meet consumer demand.

8. Way Forward

Strengthen Surveillance: Regular inspections of food outlets, bakeries, and street vendors.

Promote Safer Alternatives: Encourage use of pasteurized eggs or eggless recipes for commercial mayonnaise production.

Public Education Campaigns: Run mass awareness programs through TV, social media, and radio to highlight food safety risks.
Technological Innovations: Support innovations in food preservation and cold-chain management especially in urban and semi-urban
India.

o R

9. Conclusion

e The Tamil Nadu government's ban on egg-based mayonnaise is a precautionary health intervention grounded in scientific
evidence and statutory authority.

e Going forward, it is imperative to balance public health priorities with consumer choice, industry adaptation, and scientific
innovation to ensure safe and nutritious food for all.

« Food safety vigilance, citizen awareness, and strong regulatory frameworks will together secure India's path towards achieving the Right
to Safe Food as part of the Right to Life under Article 21 of the Constitution.

X\ Quote by Louis Pasteur:
"It is the microbes who will have the last word."

Anemia in India

» Syllabus Mapping:
GS Paper II - Governance | Health Policies and Programs
GS Paper III - Social Justice | Issues Related to Health and Nutrition

1. Introduction

e Anemia remains one of India’s most pressing public health concerns, disproportionately impacting women, children, and adolescents.
e Under the Anemia Mukt Bharat (AMB) initiative, India is deploying digital innovations and a focused 6x6x6 strategy to combat this silent
epidemic.

2. Understanding Anemia
Definition

e Anemia is a condition where the blood has an insufficient number of healthy red blood cells or hemoglobin, leading to reduced oxygen
supply to the body’s tissues.
e Most commonly caused by iron deficiency, but can also stem from:
o Nutritional deficiencies (Vitamin B12, Folate),
o Chronic diseases,
o Genetic conditions.

® Medical Insight: Normal hemoglobin levels are about 13.8-17.2 g/dL in men and 12.1-15.1 g/dL in women.
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3. Key Statistics on Anemia

Indicator Data
Children (6-59 months) 67.1% anemic (NFHS-5,2019-21)
Adolescent Girls (15-19 years) 59.1% anemic (NFHS-5)
Global Burden Affects 500 million women (15-49 years) and 269 million children under 5 globally.
Dietary Intake 3 out of 4 Indian women consume less than recommended iron levels.

l NFHS Trend: Anemia prevalence increased slightly from NFHS-4 to NFHS-5, highlighting persistent nutritional challenges.

4. Government Interventions: Anemia Mukt Bharat (AMB)

Launch and Objectives

e Initiated in 2018 under the POSHAN Abhiyaan framework.
e Aims to reduce anemia prevalence among children, adolescents, and women by 3% points per year.

The 6x6x6 Strategy Explained

Component Details
6 Target Groups Pre-school children, school-going children, adolescents, pregnant women, lactating mothers, and women of
reproductive age.
6 Strategic Interventions 1.Iron and Folic Acid (IFA) supplementation,
2. Deworming,
3. Use of fortified foods,
4. Behavior change communication campaigns,
5. Address n on-nutritional causes (e.g., malaria, hemoglobinopathies),
6. Digital monitoring for program tracking.
6 Institutional Multi-tier coordination from national, state, district, block, village, to Anganwadi levels.
Mechanisms

¢ Program Integration: AMB is linked with School Health Program, Rashtriya Bal Swasthya Karyakram (RBSK), and POSHAN Abhiyaan for a
holistic response.

5. Digital Innovations under AMB

e Real-time monitoring through mobile apps and health management information systems (HMIS).
e Anemia Tracking Dashboards help in early identification and targeted interventions.
e Integration with Jan Andolan (mass movement) to increase awareness through community engagement.

6. Challenges in Combating Anemia

Challenge Details
Dietary Practices Continued preference for iron-poor diets among large sections of society.
Compliance Issues Irregular [FA supplementation uptake due to side effects or lack of awareness.
Non-Nutritional Causes Infections like malaria, worm infestations, and genetic disorders often overlooked.
Infrastructure Gaps Shortage of point-of-care anemia diagnostic kits at primary health centers.

Gender and Social Inequities Women and girls from marginalized communities more vulnerable due to poor health-seeking behavior.

7. Way Forward

a. Strengthening Supplementation Programs
e Ensure last-mile delivery of IFA tablets and regular deworming drives.
b. Behavior Change Communication
e Community-based campaigns on:
o Iron-rich diets (e.g., use of millets, green leafy vegetables),
o Adherence to supplementation,
o Myths vs. facts around anemia.

c. Food Fortification

o Expand use of fortified staples like wheat flour, rice, and edible oil with iron and folic acid.

60



IQRA IAS

An Institute for Civil Services

d. Addressing Non-Nutritional Factors
o Integrate anemia screening into routine malaria control, Sickle Cell Disease management, and deworming programs.
e. Expanding Digital Solutions

e Develop Al-based predictive tools to identify high-risk zones.
e Use telemedicine for remote diagnosis and follow-up counseling.

8. Conclusion
o Tackling anemia is central to achieving a healthier, productive, and empowered India, especially for women and children.
e By strengthening multi-sectoral strategies, embracing digital technologies, and nurturing community participation, India can realize

the vision of Anemia Mukt Bharat by 2030.

O Quote by Amartya Sen:
"Health is a crucial component of human freedom and development. Health should not be a privilege of the rich.”

SCIENCE & TECHNOLOGY

Aryabhata Satellite

b4 Syllabus Mapping:
GS Paper III - Science and Technology | Achievements of Indians in Space Technology
GS Paper I - Indian Heritage and Culture | Contributions of India in Science and Technology

1. Introduction

e India is commemorating 50 years since the historic launch of Aryabhata, its first indigenous satellite, marking a milestone that launched
India’s ambitious space journey.
e Aryabhata remains a symbol of India's scientific spirit, national pride, and technological self-reliance.

2. What was Aryabhata?

Definition and Background

e Aryabhata was India’s first experimental satellite, named after the illustrious 5th-century mathematician and astronomer Aryabhata.
e Designed and built entirely by the Indian Space Research Organisation (ISRO).

Launch Details
e Launch Date: April 19, 1975.
o Launch Vehicle: Soviet Kosmos-3M rocket.

e Launch Site: Kapustin Yar Cosmodrome, Russia.

Y& Insight: The launch was made possible due to India-Soviet cooperation at a time when India lacked its own launch capabilities.

3. Historical Context

e Inthe Cold War era, India’s fledgling space program operated under severe technological and resource constraints.
o Pioneers like Dr. Vikram Sarabhai, Prof. U.R. Rao, and a team of around 25 engineers worked passionately with minimal infrastructure.
e Aryabhata's development was a crucial confidence-building step for India’s indigenous space ambitions.

4. Key Features of Aryabhata Satellite

Feature Details
Structure Quasi-spherical body with 26 flat faces.
Dimensions 1.59 meters across and 1.19 meters in height.
Power System Solar panels covering 36,800 sq cm, generating 46 watts of power.

Scientific Objectives  Experiments in X-ray astronomy, solar physics, and ionospheric studies.
Operational Timeline Communication lost after 5 days due to a power system failure, but remained in orbit for years.
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5. Significance of Aryabhata
a. Pioneering Achievement: Established India as an emerging space power, entering the league of nations with satellite capabilities.
b. Learning Platform

o Served as a technological laboratory for ISRO, providing hands-on experience in:
o Satellite design,

Payload integration,

Ground communication systems,

Systems engineering.

o O O

c. Symbol of National Pride
e Aryabhata’s image featured prominently on India’s two-rupee currency note—a celebration of national scientific achievement.
d. Foundation for Future Space Missions
e Lessons learned from Aryabhata directly contributed to:
o Bhaskara series (Earth observation satellites),
o INSAT series (telecommunication satellites),
o IRS series (remote sensing satellites),
@)

Later leading to breakthroughs like Chandrayaan, Mangalyaan, and Aditya-L1 missions.

~ Impact: Today, ISRO manages over 50 operational satellites, supporting telecommunications, navigation, Earth observation, and scientific
research.

6. Challenges Faced

e Resource Scarcity: Limited technological expertise and manufacturing infrastructure.
o Dependence on External Launch Services: Reliance on Soviet Union for launch due to absence of an Indian launch vehicle.
o Technical Setbacks: Early mission failure (power loss) provided crucial learning on satellite resilience and power system management.

7. Legacy and Inspirational Value

o Aryabhata's success, despite early technical failure, ignited national imagination and inspired generations of scientists and engineers.
e The mission reinforced India’s commitment to self-reliance in space technology, laying the groundwork for:
o Development of PSLV (Polar Satellite Launch Vehicle),
Creation of a world-class satellite manufacturing ecosystem.

.4 Contemporary Link: In 2023, India launched the LVM3 carrying 36 satellites in a single mission, a feat unimaginable during Aryabhata's era.

8. Conclusion

e Aryabhata's launch remains a defining chapter in India's scientific renaissance and technological empowerment.
e AsIndia moves towards ambitious goals like Gaganyaan (human spaceflight) and deep-space exploration, Aryabhata’s spirit of innovation,
resilience, and national pride continues to guide the nation's space journey.

OX Quote by Dr. Vikram Sarabhai:
"We must be second to none in the application of advanced technologies to the real problems of man and society."

Moonlight Solar Panel Technology

o Syllabus Mapping:
GS Paper III - Science and Technology | Energy | Renewable Energy Innovations
GS Paper III - Environment | Sustainable Development | Climate Change Mitigation

1. Introduction

e Inagroundbreaking development, researchers at Stanford University have unveiled Moonlight Solar Panel Technology, allowing
electricity generation even during nighttime, overcast conditions, and rainy weather.
e This innovation addresses a critical limitation of conventional solar panels—energy generation only during daylight.
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2. What is Moonlight Solar Panel Technology?

Definition

e A hybrid solar energy system that harnesses nighttime and low-light environmental conditions to generate usable electricity.
e Focuses on continuous energy production, bridging the day-night gap in solar generation.

& Context: Traditional solar panels stop producing power post-sunset, leading to reliance on batteries for nighttime energy needs.

3. How Does Moonlight Solar Panel Technology Work?

Mechanism
Process Description
Radiative Cooling Earth emits infrared radiation into the cold atmosphere, especially at night, cooling surfaces like rooftops and solar
panels.
Thermoelectric A thermoelectric generator (TEG) attached to the solar panel captures the temperature gradientbetween the cooling
Generation panel and the warmer surrounding air.

Electricity Production The TEG converts the heat flux into electrical energy, allowing generation even when sunlight is absent.
Energy Output

e Nighttime Output: ~50 milliwatts per square meter.
e Daytime (Traditional Solar): ~200 watts per square meter.

Insight: While nighttime output is modest, it is sufficient to power small devices and sensor networksautonomously.

4. Key Features of Moonlight Solar Panels

Feature Description
Dual-Mode Operation Works both during the day (via solar photovoltaic effect) and night (via thermoelectric effect).
Retrofit Capability Can be integrated into existing solar installations without needing panel replacements.
Sustainable and Eco- Reduces reliance on lithium-ion batteries, minimizing environmental pollution.
Friendly
Applications Powering LEDs, environmental monitoring sensors, Internet of Things (10T) devices, and rural

communication setups.
5. Significance and Potential Impact

a. Bridging Nighttime Energy Gaps

e Addresses one of the biggest limitations of solar technology—zero generation at night.
e Enhances energy security in off-grid locations.

b. Eco-Friendly Alternative to Batteries
e Minimizes dependency on batteries, reducing:
o Toxic waste from battery disposal,
o Resource exploitation (e.g., cobalt, lithium mining impacts).
c. Boost to Renewable Energy Reliability
o Facilitates round-the-clock renewable energy solutions, critical for:
o Smart cities,
o Remote healthcare,
o Disaster relief operations.

d. Cost-Effective and Scalable

e Offers low-cost retrofitting options,
e Ideal for deployment in developing economies, island nations, and disaster-prone regions.

" Global Context: Sustainable technologies like Moonlight Solar Panels contribute directly to SDG 7 (Affordable and Clean Energy) and SDG 13
(Climate Action).
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6. Challenges and Future Prospects

Challenge Solution Pathways
Low Energy Output Research on improving thermoelectric materials and enhancing panel surface engineering.
Cost of Advanced TEGs Economies of scale and material innovations to reduce manufacturing costs.
Durability and Efficiency Develop long-life, weather-resistant systems for real-world deployment.

~ Ongoing Research: Scientists are exploring quantum thermoelectric materials and nanostructured radiative surfaces to boost nighttime
generation efficiency.

7. Conclusion

e The advent of Moonlight Solar Panel Technology represents a transformative leap towards achieving continuous, clean, and
decentralized energy access.

e By synergizing solar photovoltaics with thermoelectric innovation, this technology holds the potential to reshape the renewable energy
landscape, offering resilient solutions in an increasingly climate-unstable world.

X Quote by Elon Musk:
"We have this handy fusion reactor in the sky called the Sun, you don't have to do anything, it just works. And now, we can tap into it, even at night."”

Indigenous Stellite Nozzle Divergent for PSLV

b g Syllabus Mapping:
GS Paper III - Science and Technology | Achievements of Indians in Science and Technology
GS Paper III - Economy | Indigenization of Technology and Developing New Technology

1. Introduction

e ISRO has achieved a major technological milestone by successfully testing an indigenously developed Stellite alloy divergent nozzle for
the PSLV’s fourth stage (PS4).
o This innovation not only enhances self-reliance but also results in substantial cost reductions in India’s space missions.

2. Understanding the Divergent Nozzle

What is a Divergent Nozzle?

o Itisthe expanding section of a rocket engine that accelerates exhaust gases to supersonic speeds, thereby producing thrust.
e Thermal and Mechanical Stress:

o Experiences temperatures exceeding 1100°C.

o Subject to extreme pressure differentials during operation.

Role in Rocketry

e Thrust Vectoring:

o Guides and stabilizes the rocket during various phases of ascent.
e Structural Integrity:

o Failure can cause loss of mission and vehicle instability.

# Fact: In multi-stage rockets like PSLV, precision thrust control is critical for payload insertion into intended orbits.

3. Previous Material Used: Columbium (C103)

Attribute Details

Material Columbium (also known as Niobium C103 alloy).

Properties High melting point (~2468°C), corrosion resistance, thermal stability.
Source Entirely imported, leading to high dependency and escalated costs.

4. New Indigenous Material: Stellite (KC20WN)

What is Stellite (KC20WN)?

e A cobalt-based superalloy, enriched with:
o Chromium (Cr): Enhances corrosion and oxidation resistance.
Nickel (Ni): Improves toughness.
Tungsten (W): Increases high-temperature strength.
Iron (Fe): Provides structural stability.

o O O
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Development

e Indigenously developed and tested at ISRO Propulsion Complex, Mahendragiri.
e Specially engineered to withstand extreme temperatures, erosive forces, and oxidizing atmospheres during rocket firing.

K Innovation: The successful testing of Stellite represents advanced metallurgical capabilities for space-grade materials.

5. Significance of the Innovation

Advantage Impact
Strategic Autonomy Eliminates reliance on foreign suppliers, enhancing India's self-sufficiency.
Cost Reduction Achieves up to 90% cost savings, making space missions more economical.
Boost to Atmanirbhar Strengthens India's indigenous aerospace ecosystem.
Bharat
Future Readiness Opens avenues for domestic production of nozzles for satellites, launch vehicles, and deep-space exploration
missions.

Context: India's growing ambitions in Gaganyaan (human spaceflight), Chandrayaan-3, and Aditya-L1 missions require robust, indigenous
components.

6. Broader Context: Material Science in Space Technology

e Critical Importance: Space structures demand ultra-lightweight, high-strength, and temperature-resilientmaterials.
e Global Competition:

o Countries like USA (SpaceX, NASA) and China (CASC) invest heavily in aerospace metallurgy.
o India’s Need:

o Reducing material import bills,

o Enhancing mission reliability,

o Promoting technological sovereignty.

7. Way Forward

a. Expand Indigenous Material Portfolio: Develop more alloys and composites for other critical components like:

o Cryogenic engines,
o Heat shields,
o Turbopump parts.

b. Collaborate with Academia and Industry: Joint R&D programs with premier institutions like IITs, IISc, and industry partners for material
innovations.

c. Focus on Space Grade Additive Manufacturing: Promote 3D printing of aerospace parts using advanced alloys to enhance precision and
reduce fabrication time.

d. Strengthen Testing and Certification Infrastructure: Set up world-class material testing labs to validate space-grade performance
standards.

8. Conclusion

e The successful indigenization of the Stellite nozzle divergent is a landmark achievement for India’s space technology independence.
o Itreflects India's capacity to innovate, adapt, and excel in complex material sciences, critical for future space exploration.
o Investing in indigenous material development today ensures affordable, reliable, and sustainable space missions tomorrow.

O% Quote by Dr. A.P.]. Abdul Kalam:
"Excellence happens not by accident. It is a process."

Angstrom-Scale Chip

b4 Syllabus Mapping:
GS Paper III - Science and Technology | Achievements of Indians in Science and Technology | IT and Computers
GS Paper III - Economy | Indigenization of Technology and Developing New Technology

65



IQRA IAS

An Institute for Civil Services

1. Introduction

e In a pioneering move, researchers at the Indian Institute of Science (IISc), Bengaluru have proposed the development of angstrom-scale
semiconductor chips using 2D materials.

e The proposal, submitted to the Principal Scientific Adviser (PSA) and the Ministry of Electronics and IT (MeitY), could place India at the
forefront of next-generation semiconductor innovation.

2. What is an Angstrom-Scale Chip?
Definition

e Angstrom-scale chips are semiconductor devices engineered at the atomic scale.
« 1 Angstrom (A) equals 0.1 nanometers (nm), or one-tenth of a nanometer.
e These chips are approximately ten times smaller than today's most advanced 3 nm nodes used by global semiconductor giants.

& Fact: Achieving angstrom-scale fabrication demands extreme precision, pushing the frontiers of nanotechnology and quantum engineering.

3. Development Initiative

Parameter Details
Lead Institution Indian Institute of Science (IISc), Bengaluru
Proposal Status Detailed Project Report (DPR) submitted to PSA and MeitY

Objective To create India’s indigenous capabilities in angstrom-scale chip manufacturing
4. Characteristics of 2D Materials Used
Material Key Properties
Graphene Ultra-thin carbon sheet (one atom thick), extremely high electrical conductivity, mechanical strength, and
flexibility.

Transition Metal Dichalcogenides Materials like MoS,, WS;; offer semiconductor properties even at monolayer thickness.
(TMDs)

Unique Properties
e Atomic-scale thinness enabling miniaturization.
o High electron mobility facilitating faster switching speeds.

o Excellent thermal conductivity, crucial for heat management in microelectronics.
e Mechanical flexibility, allowing for bendable electronics.

5. Applications of Angstrom-Scale Chips

Sector Application

Semiconductors Next-gen computing devices with ultra-high speed and energy efficiency.

Flexible Electronics Smartwatches, foldable phones, wearable sensors.

Artificial Intelligence (AI) High-performance Al chips requiring compactness and high processing density.
5G/6G Communication Faster, miniaturized processors for next-gen telecom networks.

Quantum Computing Atomic-level precision chips aiding quantum circuits and quantum memory storage.
Space Technology Radiation-hardened, lightweight chips for satellite systems and interplanetary missions.

Y& Insight: Angstrom-scale devices could revolutionize space electronics by drastically reducing size and weight without compromising performance.

6. Strategic Significance for India

a. Boosting India’s Semiconductor Mission
e Complements initiatives like:
o Semicon India Programme,

o Design-Linked Incentive (DLI) Scheme,
o PLI for Semiconductor and Display Manufacturing.

b. Reducing Technological Dependence

e Strengthens domestic R&D in strategic sectors,
e Reduces reliance on Taiwan, USA, and South Korea for advanced chip technologies.

c. Positioning India Globally
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e Early investment in angstrom-scale capabilities could allow India to leapfrog into a leadership position in global semiconductor supply
chains.

@ Context: Globally, only a handful of entities like IBM, Samsung, and TSMC are exploring sub-2nm nodes as of 2025.

7. Challenges Ahead
Challenge Potential Solutions
Fabrication Complexity Build state-of-the-art fabrication labs (Angstrom fabs) with atomic precision tools.
Cost Intensiveness Public-private partnerships (PPP) to mobilize funds and technical expertise.
Skill Gaps Develop specialized training programs in nano-engineering and quantum materials science.

Supply Chain Dependencies Create end-to-end semiconductor ecosystems within India (materials, lithography, metrology).

8. Way Forward

a. Government-Research Synergy

o Establish a National Angstrom Initiative akin to India's Space and Nuclear Missions.
o Fast-track approvals, grants, and strategic collaborations with industry giants.

b. Global Collaborations
e Collaborate with global tech leaders for technology transfer, best practices, and co-development of angstrom technologies.
c. Focus on Indigenous Innovation
e Support start-ups and academic institutions in:
o Material innovations,

o Atomic lithography,
o Nanoelectronics.

9. Conclusion

o The angstrom-scale chip initiative could become a turning point in India’s journey towards technological sovereignty.
e If pursued strategically, it will not only enhance India's global technological standing but also usher in a new era of next-generation
electronics, computing, and sustainable digital economies.

S Quote by Dr. C.N.R. Rao (Eminent Scientist):
"If India wants to be among the top nations, it must invest heavily in advanced science and technology today."
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