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POLITY

Delimitation Exercise: Ensuring Electoral Fairness and Representation

7 Syllabus Mapping:
' GS Paper 2 - Polity & Governance (Electoral Reforms, Constitutional Provisions, Federalism)
2 Gs Paper 1 - Indian Society (Population Dynamics and Political Representation)

Context:

The Union Home Minister assured that the delimitation exercise will not result in a reduction of parliamentary seats for South Indian states,
addressing concerns raised by the Tamil Nadu Chief Minister. This statement comes amid ongoing discussions on redrawing constituency
boundaries after 2026, when the freeze on Lok Sabha seat allocation (based on the 1971 Census) is expected to end.

What is Delimitation?

e Delimitation is the process of fixing the number of seats and defining boundaries of parliamentary and legislative assembly
constituencies in each state.
o It ensures proportional representation based on population and determines reserved seats for Scheduled Castes (SCs) and Scheduled
Tribes (STs).
Objectives of Delimitation:

Ensures Fair Representation: Balances constituency populations for equal voter strength.

Addresses Population Growth: Adjusts seats to reflect demographic changes.

Strengthens Federalism: Maintains equitable distribution of parliamentary representation.

Prevents Electoral Disparity: Avoids situations where some MPs represent significantly larger populations than others.

Who Conducts Delimitation?

e The Delimitation Commission is constituted under an Act of Parliament.

o Itisahigh-powered, independent body whose orders cannot be challenged in any court.

e The Election Commission of India (ECI) assists in the process by providing electoral data.
Composition of the Delimitation Commission:

e Chairperson: A retired Supreme Court judge.

e Member: The Chief Election Commissioner (CEC) or an Election Commissioner nominated by the CEC.
o State-Level Representatives: State Election Commissioners from the concerned states.

Constitutional Provisions on Delimitation

1. Article 82: After every Census, Parliament enacts a Delimitation Act to redefine constituency boundaries.
2. Article 170: States are divided into territorial constituencies as per the Delimitation Act after each Census.
3.42nd Amendment Act (1976)

e Froze the number of Lok Sabha seats for each state at 1971 Census levels.
e Objective: Encourage population control measures by preventing states with higher birth rates from gaining more seats.

4.84th Amendment Act (2001): Allowed territorial adjustments based on the 1991 Census without altering the total number of Lok Sabha seats.

5. 87th Amendment Act (2003): Mandated delimitation based on the 2001 Census, but kept seat allocation unchanged.

History of Delimitation in India

¢ Delimitation has been conducted four times:
o 1952 (First Lok Sabha)
o 1963
o 1973
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o 2002
o The first exercise (1950-51) was conducted by the President with assistance from the Election Commission.
e The last major delimitation altering state-wise seat composition was in 1976, based on the 1971 Census.

Why No Delimitation Since 1976?

e Concern Over Population Disparity: Southern states with successful population control policies feared losing parliamentary
representation.

o Political Sensitivity: Northern states (Uttar Pradesh, Bihar, Madhya Pradesh) have experienced higher population growth, making seat
redistribution controversial.

e Frozen Until 2026: The 42nd Amendment (1976) froze the number of Lok Sabha seats at 543 until after the 2026 Census.

Functions and Powers of the Delimitation Commission

1. Redrawing Constituency Boundaries

e Adjusts constituency limits to balance population representation.
o Ensures equal voter strength per constituency.

2. Reservation of Seats for SCs/STs: Identifies and designates constituencies for Scheduled Castes (SCs) and Scheduled Tribes (STs) based on
demographic data.

3. Final Authority on Delimitation: The Commission’s decisions are legally binding and cannot be challenged in court.
4. Ensuring Electoral Equality: Maintains a uniform voter-to-representative ratio across constituencies.

5. Improving Electoral Participation: Adjusts boundaries to prevent voter disparity and enhance fair elections.

Challenges in Implementing Delimitation
1. Population Imbalance Between North & South
e Southern states (Kerala, Tamil Nadu, Andhra Pradesh, Karnataka) have achieved better population control, leading to slower growth.
e Northern states (Uttar Pradesh, Bihar, Madhya Pradesh, Rajasthan) have seen higher population growth, demanding more
representation.
o Concerns Over Representation Loss: Southern states fear losing political influence despite having better governance and development
metrics.

2. Political Sensitivity & Federalism Concerns

e Northern dominance in Parliament may increase if seat redistribution is based purely on population.
e Southern states demand alternative metrics, such as economic contribution or governance performance, for seat allocation.

3. Administrative & Legal Hurdles

e Need for constitutional amendments to implement new seat distribution formulas.
e Judicial challenges may arise over fairness and regional biases.

4.SC/ST Reservation Adjustments
e Any changes in constituency demarcation will impact SC/ST reserved seats, requiring fresh social and demographic assessments.
5. Resistance from Political Parties

o Parties may oppose delimitation if it affects their voter base or constituency strongholds.
o Fear of redrawing constituencies leading to loss of political advantage.

Way Forward: A Balanced Approach to Delimitation
V 1. Alternative Representation Models

e Consider economic contribution, governance quality, and human development indicators in seat allocation.
e Implement weighted representation instead of purely population-based distribution.

v 2. Nationwide Consultations

o Engage political parties, state governments, and legal experts to ensure a fair delimitation process.

4
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e C(Create bipartisan support for a balanced approach.
v 3. Strengthening Federalism

o Ensure fair representation while preserving regional interests.
e Avoid excessive centralization of political power in high-population states.

V 4, Enhancing Regional Development Equity
e Encourage policies that reduce regional disparities through investment in education, healthcare, and infrastructure.
V' 5. Transparent & Technological Implementation

e Use Al-based mapping tools for scientific delimitation.
o Strengthen digital voter data verification to ensure accurate electoral rolls.

Conclusion
The delimitation exerciseis crucial for maintaining electoral fairness and proportional representation. However, regional population
disparities and political sensitivities make this process highly complex. A balanced approach incorporating governance performance,

economic contribution, and democratic values will be essential in ensuring an equitable and representative democracy.

As India prepares for delimitation post-2026, transparent discussions and inclusive policymaking will be key to strengthening federalism and
political equity.

Three-Language Formula

7 Syllabus Mapping:
2GS Paper 2 - Governance (Education Policies, Federalism, Linguistic Rights)
£ GS Paper 1 - Society (Regional Identities, Cultural Issues in Education)

Source: Indian Express

Context:

The Centre has withheld X2,152 crore in Samagra Shiksha scheme funds from Tamil Nadu due to the State’s refusal to implement the Three-
Language Formula under NEP 2020.

Tamil Nadu follows a two-language policy (Tamil and English) and sees the three-language formula as an imposition of Hindi and a threat to its
linguistic identity.

What is the Three-Language Formula?

V Definition: A policy introduced in National Education Policy (NEP) 1968 to standardize language education across India.
V Objective: To promote multilingualism, national unity, and administrative efficiency.
V Basic Structure:

o For Hindi-speaking States — Hindi, English, and a modern Indian language (preferably a South Indian language).
e For Non-Hindi-speaking States — Regional language, Hindi, and English.

Historical Evolution of the Three-Language Formula

Year Key Development

1968 Introduced in the first NEP under PM Indira Gandhi.

1986 Reiterated in NEP 1986 but lacked strict implementation mechanisms.

2000 National Curriculum Framework recommended "learning beyond mother tongue".

2020 NEP 2020 retained the formula with greater flexibility, allowing States to choose languages.

Tamil Nadu's Position Adopted a two-language policy (Tamil + English) in 1968, rejecting Hindi imposition.

What Does NEP 2020 Say About the Three-Language Policy?

V Flexibility: States & students can choose any three languages, with at least two being native to India.

v/ No Imposition: No specific language is mandated for any State.

v Mother Tongue Promotion: Encourages teaching in home language /mother tongue until Grade 5, preferably till Grade 8.
V Sanskrit: Promoted as an optional language within the three-language formula.

5
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Significance of the Three-Language Policy

V 1. Promotes Multilingualism: Encourages learning multiple languages for better communication & cultural understanding.

V 2. Enhances National Integration: Bridges linguistic divides and fosters unity in a diverse country like India.

vV 3. Strengthens Global Competence: Retains English as a global link language while promoting Indian languages.

V 4, Cognitive & Academic Benefits: Research shows learning in the mother tongue enhances cognitive development, critical thinking, and
creativity.

V 5, Preserves Indigenous Languages: Helps revive and sustain lesser-known languages facing extinction.

Issues & Criticism of the Three-Language Policy

1. Perceived Hindi Imposition M

v Non-Hindi-speaking States, especially Tamil Nadu, view it as an attempt to impose Hindi.
V Historical Anti-Hindi Protests (1965, 2019): Tamil Nadu has consistently opposed mandatory Hindi learning.

2. Resource Constraints ¥

V Lack of trained teachers and teaching materials for additional languages.
v Regional language teachers are scarce in non-native States.

3. Cultural & Identity Resistance ™

v Regional leaders fear dilution of native languages & cultures.
v Tamil Nadu’s linguistic identity is deeply linked to its opposition to Hindi.

4. Political Controversy &

V Regional parties fear centralization in education policy.
V Centre-State tensions rise over funding and compliance.

5. Uneven Implementation Across States o

V Some States prioritize Sanskrit over modern Indian languages, undermining the formula’s original intent.
v Disparity in language curriculum between North and South India.

Way Forward: Addressing Linguistic Sensitivities
V 1. Constructive Centre-State Dialogue

e Open discussions to address concerns over Hindi imposition.
e Respect federalism while promoting multilingualism.

V 2. Flexible Implementation Based on State Preferences

o Allow States to pick languages suited to their needs.
e Recognize Tamil Nadu’s Two-Language Model as a valid alternative.

v 3. Strengthen Language Learning Infrastructure

o Hire trained language teachers & develop better teaching resources.
o Use digital learning tools for multilingual education.

V 4. Decentralized Approach to Language Policy

o Let States decide language combinations based on local needs.
e Avoid one-size-fits-all policies for a linguistically diverse country like India.

V' 5. Promote Indian Languages Beyond Hindi

e Strengthen regional languages without forcing Hindi as a third language.
e Encourage voluntary language adoption rather than mandates.
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Conclusion

The Three-Language Formula must balance national integration with linguistic diversity. While it has benefits in promoting
multilingualism, States’ autonomy in language education must be respected.

A flexible, decentralized, and resource-supported approach is key to implementing the policy effectively without cultural conflicts or political

GOVERNANCE

Ensuring Equity in Higher Education

7 Syllabus Mapping:

2GS Paper 2 - Governance (Higher Education Policies & Institutional Reforms)

2GS Paper 2 - Social Justice (Inclusion, Equity & Affirmative Actions in Education)

2 Gs Paper 2 - Indian Constitution (Fundamental Rights & Anti-Discrimination Measures)

Context:

The University Grants Commission (UGC) has introduced draft regulations for 2025 aimed at ensuring equity, diversity, and inclusivity in Higher
Education Institutions (HEIs). The regulations mandate the establishment of Equal Opportunity Centres (EOCs) to prevent discrimination and
provide support for marginalized students.

Key Features of UGC’s Draft Regulations on Equity in HEIs

1. Establishment of Equal Opportunity Centres (EOCs)
e Mandatory for all HEIs to set up EOCs for handling discrimination complaints and promoting diversity.
e Functions of EOCs:
o Addressing grievances related to caste, gender, disability, and socio-economic backgrounds.
o Providing academic, financial, and social support to disadvantaged students.
o Conducting awareness campaigns and sensitization programs to foster inclusivity.

2. Formation of Equity Committees & Squads

e Equity Committee: A 10-member body responsible for overseeing EOC operations and conducting inquiries into discrimination cases.
o Equity Squads: Tasked with monitoring discrimination on campus and reporting violations to ensure accountability.

3. Appointment of Equity Ambassadors

e Each department, hostel, and facility must have an appointed equity ambassador.
e Ambassadors will actively promote equity, ensure grievance redressal, and implement anti-discrimination measures.

4.24/7 Equity Helpline & Online Complaint Portal
o HEIs must establish a 24 /7 helpline to allow students to report discrimination cases confidentially.
e Anonymous online complaint portal for grievance redressal.
e Serious cases to be referred to the police for further action.
5. Stringent Penalties for Non-Compliance
o Institutions failing to comply with regulations may face:
o Debarment from UGC schemes.
o Loss of UGC recognition.

o Restrictions on degree programs.
o False complaints will attract monetary penalties, as decided by the equity committee.

Why Are These Regulations Necessary?

1. Rising Caste-Based Discrimination & Suicides in HEIs

« Notable Cases:
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o Rohith Vemula (2016) - Suicide due to caste-based discrimination.
o Payal Tadvi (2019) - Faced casteist harassment leading to her suicide.
e Need for institutional safeguards to prevent similar incidents.

2. Lack of Dedicated Anti-Discrimination Mechanisms

e No standardized framework exists to prevent and address discrimination in HEIs.
e Current measures lack effective implementation and accountability.

3. Compliance with Supreme Court Orders

e The Supreme Court has directed UGC to implement strict anti-discrimination regulations.
e The guidelines align with SC’s vision of a safer, more inclusive higher education environment.

4. Addressing Social Inclusion Gaps
e SC/ST and EWS students face systemic barriers that impact:
o Dropout rates.
o Academic performance.
o Career progression.
e These regulations aim to bridge the gap and promote educational equity.

5. Aligning with Global Commitments (SDG 4 & SDG 10)

e Supports Sustainable Development Goal (SDG) 4 - Quality Education.
o Aligns with SDG 10 - Reduced Inequalities, ensuring fair access to education.

Challenges & Gaps in the Draft Regulations

1. Implementation & Monitoring Issues

e No clear funding mechanism for establishing and running EOCs.
o Institutions may treat regulations as a formality rather than implementing meaningful change.

2. Administrative Burden on HEIs

o Additional compliance requirements may result in delays and inefficiencies.
o Universities may struggle to manage new equity committees and squads.

3. Limited Student Representation

e Minimal student participation in decision-making processes.
e Marginalized student groups must have greater involvement.

4. Risk of Misuse & False Complaints

o Fear of penalties for false complaints may discourage genuine victims from speaking out.
e Need for a balanced approach to prevent misuse while ensuring justice.

5. Lack of Mental Health Support

e No provision for mandatory counseling services in HEIs.
e With rising student suicides, mental health support must be integrated into the framework.

Way Forward: Strengthening the Equity Framework

1. Financial Support & Grants for EOCs

e UGC should allocate dedicated funds to support HEIs in implementing regulations effectively.
e A clear financial roadmap is essential for sustainable execution.

2. Independent Monitoring & Accountability

o Establish an external oversight body to track EOC performance.
e Regular audits and progress reports should be made public.
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3. Greater Student Participation

e Increase student representation in equity committees.
e Regular student feedback should help shape policies.

4. Mandatory Mental Health Support

e Counseling services should be integrated into HEIs.
e Psychological assistance should be easily accessible for affected students.

5. Awareness & Sensitization Programs

e Conduct legal awareness programs, sensitization workshops, and training sessions for faculty and students.
e Focus on eradicating caste, gender, and socio-economic discrimination through active engagement.

Conclusion

The UGC’s 2025 draft regulations for Equal Opportunity Centres represent a critical step toward ensuring inclusivity and preventing
discrimination in HEIs. However, the success of these regulations will depend on strong implementation, financial backing, student participation,
and mental health support. If properly executed, these measures can transform Indian higher education into a truly equitable and inclusive space.

Addressing Concerns of Persons with Disabilities (PwDs) in the DPDP Act, 2023

7 Syllabus Mapping:
2GS Paper 2 - Governance & Vulnerable Sections (Rights of Persons with Disabilities, Digital Inclusion)
» GS Paper 3 - Science & Technology (Data Protection, Privacy Laws, Digital Rights)

Context:

Disability rights activists have raised concerns regarding Section 9(1) of the Digital Personal Data Protection (DPDP) Act, 2023, which mandates
that PwDs with legal guardians must obtain consent from their guardian for data processing. This provision has sparked debates on digital
autonomy, privacy rights, and inclusivity for PwDs.

Understanding the Concerns of PwDs in the DPDP Act, 2023

1. What is Guardianship?
Guardianship laws for PwDs in India are governed by:
e Rights of Persons with Disabilities (RPWD) Act, 2016:
o Provides for limited guardianship, allowing PwDs some decision-making rights while retaining independence.
e National Trust Act (NT Act), 1999:
o Grants full guardianship for PwDs with autism, cerebral palsy, and intellectual disabilities, meaning decisions are entirely made by

guardians.

Issue: The DPDP Act does not differentiate between full and limited guardianship, leading to confusion over decision-making authority in data
processing.

2. Who is a Data Fiduciary?

e Any entity that collects, processes, or stores personal data.
e Required to obtain consent before processing data and comply with privacy laws.

3. Who is a Data Principal?
e The individual whose data is being processed.

e Under the DPDP Act, PwDs with legal guardians have their guardian designated as the Data Principal, raising concerns about autonomy
and privacy.

Key Provisions of DPDP Rules & Their Impact on PwDs

1. Section 9(1) - Guardian’s Consent for PwDs’ Data Processing

e Mandates verifiable consent from a legal guardian before processing personal data of a PwD with a guardian.
e Criticism: Assumes PwDs lack digital autonomy, reinforcing stereotypes.

9
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2. Rule 10(2) - Verification of Guardian Status

e Requires verification that the guardian is legally appointed under the RPWD Act or NT Act.
e Criticism: The DPDP Act fails to distinguish between full and limited guardianship, causing legal ambiguity.

3. Definition of PwDs in the Act

e Covers individuals with long-term disabilities who cannot take legally binding decisions.
e Criticism: Excludes many PwDs who are capable of making independent decisions, restricting their digital participation.

Issues with DPDP Rules & Concerns for PwDs

1. Loss of Digital Autonomy

e The law assumes all PwDs require guardianship for data decisions, restricting their right to control personal data.
e Many PwDs, particularly those under limited guardianship, are fully capable of managing their data privacy.

2. Conflict Between Guardianship Laws & Digital Rights

e The NT Act mandates full guardianship, while the RPWD Act allows limited guardianship.
o« The DPDP Act does not differentiate between these laws, leading to unclear decision-making authority.

3. Data Privacy & Consent Issues
o Forced disclosure of personal information: PwDs may need to share private details with platforms to verify guardianship, increasing data
security risks.
o Legal liability concerns: The Act does not clearly define whether guardians are legally responsible for PwDs' data misuse or breaches.

4. Lack of Accessibility Measures in Digital Platforms

e Most apps and websites remain inaccessible to PwDs due to a lack of assistive technology integration.
o The DPDP Act does not mandate accessibility standards, further limiting digital inclusion.

5. Gender & Disability Intersectionality Ignored

« Women with disabilities face additional challenges in accessing essential online services.
o Example: PwDs may struggle to purchase menstrual hygiene products or access telemedicine if platforms require guardian consent.

Way Ahead: Ensuring Digital Inclusion for PwDs
1. Remove Blanket Guardian Consent Requirement

e Recognize PwDs’ digital autonomy unless a court explicitly mandates full guardianship.
e Ensure PwDs can exercise independent consent for data processing.

2. Differentiate Between Full & Limited Guardianship

e Align the DPDP Act with the RPWD Act & NT Act to ensure clear consent mechanisms.
e PwDs under limited guardianship should retain decision-making authority over their data.

3. Improve Accessibility & Digital Inclusion

o Ensure all digital platforms comply with accessibility standards (screen readers, voice commands, Al-based assistance).
e Government and private services should integrate digital accessibility tools for PwDs.

4. Clarify Legal Liabilities for Guardians

e Define clear data-related responsibilities and penalties for both PwDs and their guardians.
e Ensure guardians cannot misuse their authority to control or manipulate PwDs' digital presence.

5. Promote Awareness & Capacity Building

e Launch awareness campaigns on digital rights for PwDs.
e Provide training for PwDs on cybersecurity and online privacy.

10
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Conclusion

The DPDP Act’s consent clause for PwDs raises serious concerns regarding autonomy, privacy, and digital accessibility. While the intention to
protect vulnerable individuals is commendable, the law must not impose unnecessary restrictions on those capable of making independent
decisions.

By addressing ambiguities in guardianship roles, improving accessibility standards, and promoting digital inclusion, India can ensure that
PwDs enjoy equal rights in the digital space while maintaining their privacy and autonomy.

Advisory Committee Recommendations on Strengthening Panchayati Raj &
Women’s Representation

7 Syllabus Mapping:
' GS Paper 2 - Governance (Local Governance, Panchayati Raj Institutions, Women’s Empowerment)
2GS Paper 1 - Society (Gender Discrimination, Political Participation)

Context:

A government-appointed advisory committee has recommended exemplary penalties for male relatives unlawfully exercising power on behalf
of elected women representatives in Panchayati Raj Institutions (PRIs). These recommendations aim to strengthen women’s political
empowerment by ensuring genuine participation and preventing the proxy culture in local governance.

Key Recommendations of the Advisory Committee

1. Exemplary Penalties for Proxy Leadership

o Strict punitive action against male relatives acting as proxies for elected women representatives.
o Enforce legal consequences for individuals misusing women’s reserved positions.

2. Structural & Policy Reforms

o Kerala-Style Gender-Exclusive Quotas:

o Implement women-only subject committees to prevent male dominance in decision-making.
e Public Swearing-in Ceremonies:

o Introduce mandatory public oath-taking to affirm women'’s leadership authority.
e Mandatory Attendance in Meetings:

o Ensure elected women actively participate in official panchayat proceedings.

3. Technological Monitoring for Governance Oversight

o Digital Tracking Systems:

o Deploy real-time digital monitoring tools to track governance performance and identify proxy rule instances.
e Dedicated Helplines & Watchdog Committees:

o Setup anonymous complaint mechanisms for reporting cases of proxy governance.
e Online Training & Documentation:

o Create an interactive governance portal with resources for capacity building.

4. Capacity Building & Peer Support for Women Leaders

e Women’s Leadership Networks:
o Establish forums where elected women representatives can share experiences and learn from senior leaders.
e Mentorship Programs:
o Develop structured mentorship initiatives to train and guide newly elected women representatives.
e Workshops on Political Empowerment:
o Conduct awareness programs for women representatives on their rights, leadership skills, and governance responsibilities.

5. Whistleblower Mechanisms & Incentives
e Rewards for Reporting Proxy Leadership:
o Introduce incentives for individuals who report and verify cases of male relatives illegally taking over women’s positions.

o Legal Assistance for Women Representatives:
o Provide free legal aid to women facing coercion or threats from their families or local power structures.

11



IQRA IAS

An Institute for Civil Services

Significance of These Recommendations

1. Strengthening Grassroots Democracy

e Ensures women'’s rightful participation in decision-making processes.
o Improves the effectiveness of governance at the village level.

2. Ending the Practice of Proxy Representation

e Encourages actual participation of elected women rather than allowing male relatives to control decisions.
e Enhances women’s agency in local administration.

3. Increasing Women's Political Representation & Leadership

o Builds confidence and leadership skills among women elected in PRIs.
e C(Creates a pipeline for women’s participation in higher political offices.

4. Improving Governance & Transparency

o Digital tracking and helplines ensure accountability.
o Watchdog committees prevent misuse of women’s reserved seats.

Challenges in Implementing These Recommendations

1. Socio-Cultural Barriers

o Deep-rooted patriarchy restricts women'’s independent decision-making.
e Resistance from male-dominated local power structures may hinder implementation.

2. Lack of Awareness & Training

e Many elected women lack governance experience, making them dependent on male relatives.
o Limited access to capacity-building programs weakens their ability to lead effectively.

3. Weak Enforcement of Laws

o Existing legal frameworks against proxy rule remain poorly implemented.
o Lack of political will at the local level can delay reforms.

4. Technical & Digital Barriers

o Limited digital literacy among rural women can hinder the use of digital tracking systems.
o Poor internet connectivity in rural areas affects real-time monitoring.

Way Forward: Ensuring Women’s Genuine Political Participation
VAT Legal Reforms & Stronger Enforcement

o Implement stricter penalties for proxy leadership cases.
o Enforce mandatory training sessions for elected women representatives.

V 2. Awareness & Community Engagement

e Conduct sensitization programs in rural areas to encourage families to support women'’s leadership.
e Encourage civil society organizations to monitor and report proxy governance.

V' 3.Financial & Institutional Support for Women Leaders

e Provide financial incentives and travel allowances to ensure elected women attend meetings.
o Offer specialized leadership development programs for women in Panchayati Raj Institutions.

V 4. Leveraging Digital & Technological Innovations

o Develop accessible digital governance tools with regional language support.
e Use Al-based monitoring to identify patterns of proxy leadership and absenteeism.

V 5. Gender-Responsive Governance Policies
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o Adopt affirmative action strategies to ensure genuine women'’s participation in governance.
e Encourage more women-led initiatives in rural development programs.

Animal Welfare Board of India (AWBI):

7 Syllabus Mapping:
2 Gs Paper 2 - Governance (Statutory Bodies, Regulatory Institutions, Animal Protection Laws)
A Gs Paper 3 - Environment & Biodiversity (Wildlife Protection, Man-Animal Conflict, Ethical Treatment of Animals)

Context:

The Animal Welfare Board of India (AWBI) is set to host the Prani Mitra and Jeev Daya Award Ceremony at Vigyan Bhawan, New Delhi,
recognizing individuals and organizations for their contributions to animal welfare. This highlights the Board’s ongoing efforts to protect animal
rights and promote ethical treatment.

What is the Animal Welfare Board of India (AWBI)?

e AWBI s a statutory body responsible for promoting animal welfare and preventing cruelty to animals in India.

e Acts as an advisory body to the Central and State Governments on animal welfare laws and enforcement mechanisms.
e Headquarters: Ballabhgarh, Haryana.

o Established in: 1962, under Section 4 of the Prevention of Cruelty to Animals Act, 1960.

e Administered by: Ministry of Fisheries, Animal Husbandry, and Dairying, Government of India.

History & Evolution of AWBI

o Founded under the leadership of Rukmini Devi Arundale, a renowned animal rights activist and Bharatanatyam exponent.
o Initially focused on curbing cruelty against domestic animals, it has expanded to include:

o Awareness campaigns on animal rights.

o Regulation of slaughterhouses and transportation of animals.

o Monitoring of man-animal conflict and illegal wildlife trade.

o Financial assistance to animal shelters and NGOs working on animal protection.

Powers & Functions of AWBI
1. Advisory Role

e Recommends policy changes and amendments to the Prevention of Cruelty to Animals Act, 1960.
o Advises the Central & State Governments on animal welfare strategies and legal enforcement.

2. Animal Welfare Programs

« Monitors animal shelters, rescue centers, and sanctuaries.
e Provides financial aid to Animal Welfare Organizations (AWOs) for infrastructure and operational costs.
o Encourages establishment of Pinjarapoles (animal care homes) for sick, injured, and old animals.

3. Regulatory Compliance & Enforcement

e Oversees compliance with the Prevention of Cruelty to Animals Act, 1960 in industries, slaughterhouses, and transportation of animals.
e Supervises the functioning of State Animal Welfare Boards (SAWBs) and District Societies for Prevention of Cruelty to Animals (SPCAs).
« Ensures humane treatment of animals in circuses, research laboratories, and entertainment industries.

4. Legal Enforcement

e Assists in prosecuting offenders involved in illegal animal trade, animal cruelty, and poaching.
e Coordinates with law enforcement agencies to prevent animal trafficking and unethical breeding practices.

5. Man-Animal Conflict Resolution

e Monitors rising human-wildlife conflicts in urban and rural areas.
o Promotes sustainable solutions such as animal corridors, rescue programs, and habitat conservation.
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Significance of AWBI’s Role in Animal Protection

1. Strengthening Legal Framework for Animal Welfare

e Ensures better implementation of existing laws and advocates for stronger legal provisions to curb cruelty against animals.
e Facilitates amendments in animal protection laws based on modern welfare standards.

2. Regulating Animal Use in Industries

e Oversees animal testing, use of animals in research, and commercial breeding practices.
e Encourages alternative cruelty-free testing methods.

3. Preventing Illegal Wildlife Trade
o Works with NGOs and enforcement agencies to curb illegal pet trade, poaching, and smuggling of endangered species.
4. Addressing Man-Animal Conflict

o Implements co-existence strategies in regions where human settlements and wildlife habitats overlap.
e Promotes community-based conservation programs to reduce conflicts.

5. Raising Public Awareness on Animal Rights

e Conducts education and outreach programs to sensitize the public on compassionate animal care.
e Promotes adoption of stray animals and ethical treatment of livestock.

Challenges Faced by AWBI in Ensuring Animal Welfare

1. Weak Implementation of Animal Protection Laws

o Despite stringent legal provisions, cases of animal cruelty often go unpunished.
o Lack of strict penalties reduces the effectiveness of legal deterrence.

2. Limited Budget & Resources

o Insufficient funding for animal welfare initiatives hampers effective functioning.
o Inadequate manpower to monitor and regulate thousands of animal shelters.

3. Conflict with Commercial Interests

e Industries dependent on animal testing, livestock trade, and entertainment oppose stricter animal welfare laws.
o Slaughterhouse regulation faces pushback from meat-processing industries.

4. Lack of Awareness Among Citizens

e Many people are unaware of animal protection laws and ethical treatment practices.
e Stray animal population management remains a major civic challenge.

5. Increasing Cases of Man-Animal Conflict

o Urban expansion into forests and natural habitats leads to rising conflicts with elephants, leopards, and other wildlife.
o Inadequate compensation mechanisms for affected farmers and villagers.

Way Forward: Strengthening AWBI’s Role in Animal Welfare

V 1. Strengthening Legal Framework & Enforcement

e Increase penalties for animal cruelty and ensure strict law enforcement.
o Establish fast-track courts for animal-related offenses.

V2. Enhancing Financial & Institutional Support

e Increase government funding for animal shelters and rescue operations.
e Expand training programs for law enforcement agencies on animal rights laws.

v 3. Promoting Ethical Livestock & Wildlife Management
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e Encourage sustainable and humane practices in dairy, poultry, and fisheries industries.
e Strengthen regulations on animal experimentation and testing.

V4, Improving Awareness & Education Programs

e Launch public campaigns on ethical pet ownership, stray animal adoption, and responsible tourism.
e Integrate animal welfare education in school curricula.

V5. Addressing Man-Animal Conflict through Scientific Approaches

e Develop wildlife corridors and relocate conflict-prone villages near wildlife habitats.
e Strengthen community-based conservation programs to promote peaceful coexistence.

Time Use Survey (TUS) 2024

7 Syllabus Mapping:

2 Gs Paper 2 - Governance (Labour Force, Gender Disparities, Social Development)
2GS Paper 1 - Society (Women & Family, Social Norms, Care Economy)

' GS Paper 3 - Economy (Labour Force Participation, Employment Trends)

Context:
The Time Use Survey (TUS) 2024, conducted by the Ministry of Statistics & Programme Implementation (MoSPI), has revealed an increase in

women’s participation in paid employment and caregiving activities. The survey provides critical insights into how men and women allocate
their time across various daily activities, including employment, domestic work, learning, and leisure.

What is the Time Use Survey (TUS)?

o A statistical survey conducted by MoSPI to measure time allocation patterns across various socio-economic activities.
o First conducted in 2019, with the 2024 edition providing updated trends in employment, education, caregiving, and leisure.
o Helps in assessing gender disparity, unpaid labour, and workforce participation trends.

Key Data Insights from TUS 2024

1. Women’s Participation in Employment & Unpaid Work

e 25% of women aged 15-59 participated in employment-related activities (up from 21.8% in 2019).

e Men spent 132 minutes more than women on employment activities (Men: 473 min/day | Women: 341 min/day).

e Women spent 201 minutes more than men in unpaid domestic services (Women: 289 min/day | Men: 88 min/day).
2. Caregiving & Domestic Work

e 41% of women participated in caregiving, compared to 21.4% of men.

e Women spent 137 minutes/day on caregiving, while men spent only 75 minutes/day.

e Unpaid domestic work for women reduced slightly from 315 minutes (2019) to 305 minutes (2024).
3. Learning & Skill Development

e 89.3% of children (6-14 years) participated in learning activities, spending 413 minutes/day.
o Time spent on learning declined for both genders (Males: -11 min | Females: -10 min compared to 2019).

4. Leisure, Mass Media & Social Activities

e 119% of daily time was spent on culture, leisure, mass media, and sports, an increase from 9.9% in 2019.
e Time spent on socializing remained constant for women (139 min/day), while for men, it declined from 147 min to 138 min/day.

5. Self-Care & Maintenance

o Individuals aged 6+ years spent an average of 708 minutes/day on self-care.
e Women: 706 minutes/day | Men: 710 minutes/day.
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Analysis of the TUS 2024 Report
Positive Trends in the Report
V Increase in Women’s Workforce Participation

e Women’s employment rose to 25% from 21.8% in 2019, reflecting a shift toward paid work.
e Indicates a gradual improvement in economic opportunities for women.

V Reduction in Unpaid Domestic Work for Women

e Women’s unpaid domestic workload decreased by 10 minutes/day, suggesting early signs of gender balance in household
responsibilities.

vV More Recognition of Caregiving Responsibilities

e Both men and women showed increased participation in caregiving, highlighting growing awareness of unpaid care work.
V Rise in Cultural & Leisure Activities

o Time spent on mass media, sports, and cultural activities increased to 11% of daily time, improving work-life balance.
v High Participation in Learning Activities Among Children

e 89.3% of children aged 6-14 participated in learning, showing strong educational engagement.

X Negative Aspects & Challenges in the Report

X Persistent Gender Disparity in Household Work

e Women still spent 201 minutes more than men on unpaid domestic work.
o Reflects deep-rooted gender norms in caregiving and housework responsibilities.

X Decline in Learning Time for Youth

o Both boys and girls spent less time on learning (Males: -11 min | Females: -10 min from 2019).
o Indicates potential educational setbacks, possibly due to rising digital distractions or economic conditions.

X Limited Male Participation in Caregiving
e Only 21.4% of men participated in caregiving (vs. 41% of women), reinforcing the disproportionate burden of care on women.
X Rural-Urban Divide in Employment & Domestic Work

e 8% of people in rural areas engaged in self-production activities, compared to 6.2% in urban areas.
o Highlights economic inequalities and fewer job opportunities in rural areas.

X Increase in Employment Not Equal to Gender Parity

o Despite higher female workforce participation, women still spent 132 minutes less than men in employment-related activities.
o Suggests gender-based challenges in accessing equal work opportunities and wages.

Way Ahead: Policy Recommendations for Inclusive Growth

V 1. Promoting Gender Equality in Domestic Responsibilities
e Encourage equal sharing of unpaid domestic work through:
o Workplace gender policies (paternity leave, flexible hours).
o Awareness campaigns challenging traditional gender roles.

V2. Enhancing Women’s Workforce Participation

e Introduce skill development programs, digital work opportunities, and childcare support to increase women’s employment.
e Expand government schemes promoting female entrepreneurship and self-employment.

v 3. Revitalizing Learning & Skill Development
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o Strengthen vocational training, STEM education for girls, and digital literacy initiatives.
e Promote education-based incentives for underprivileged children.

V4, Reducing Rural-Urban Economic Disparities

e Implement rural employment schemes, microfinance programs, and women-led self-help groups (SHGs).
e Enhance digital infrastructure in rural areas to bridge economic divides.

V5. Increasing Male Participation in Caregiving & Household Work

e Incentivize companies to provide family-friendly policies.
e Promote men’s engagement in caregiving through government campaigns.

SWAYATT Initiative

7 Syllabus Mapping:
2GS Paper 2 - Governance (Digital Platforms, Women Empowerment, E-Governance)
oGS Paper 3 - Economy (Startups, MSMEs, Public Procurement, Digital Economy)

Context:
The SWAYATT initiative, integrated with the Government e-Marketplace (GeM), has completed six years of operation, significantly boosting

participation of startups, women entrepreneurs, and youth in public procurement. Women entrepreneurs now constitute 8% of registered sellers
on GeM, reflecting enhanced economic inclusivity.

What is SWAYATT?

Full Form: Startups, Women & Youth Advantage Through e-Transactions
Launched On: 7 19th February 2019

Ministry: w Ministry of Commerce and Industry, Government of India

Platform: & Government e-Marketplace (GeM) - India’s digital public procurement platform.

Aim of SWAYATT Initiative

v Promote Inclusion

e Increase participation of startups, women-led enterprises, and youth in public procurement.
o Encourage rural and urban entrepreneurs to access government contracts.

v Empower Marginalized Groups

e Focus on Micro & Small Enterprises (MSEs), Self-Help Groups (SHGs), artisans, and backward communities.
o Enhance their ability to compete in the national market.

V Facilitate Market Access

e Provide direct linkages between sellers and government buyers.
o Eliminate intermediaries, ensuring fair pricing and better profit margins.

v/ Boost Economic Growth

e Encourage hyper-local employment and regional development.
e Support Make in India and Atmanirbhar Bharat initiatives.

Key Features of SWAYATT

1. Dedicated Storefronts for Inclusive Trade
e Startup Runway: Special marketplace for startups to showcase innovations.

e Womaniya: Dedicated platform for women entrepreneurs.
e MSME Marketplace: Supports small businesses and handicraft artisans.

17



IQRA IAS

An Institute for Civil Services

2. Capacity-Building & Training

e Onboarding & Training Programs for last-mile sellers, SHGs, and rural entrepreneurs.
e Workshops & Webinars for business expansion strategies.

3. Strategic Partnerships & Collaborations

e MoU with FICCI-FLO to empower 9,500+ women entrepreneurs through advocacy and training.
e Collaboration with SIDBI, NABARD, and state governments to enhance access to finance.

4. Udyam-Verified Sellers for MSME Growth

e 1,77,786+ women-led MSEs registered on GeM.
e Women-led businesses fulfilled orders worth 46,615 crore.

5. Strong Startup Ecosystem Integration

e Supports over 29,000 startups in India.
e Cumulative orders worth 35,950 crore have been processed.

Significance of SWAYATT Initiative

1. Digital Transformation of Public Procurement

v Makes procurement paperless, transparent, and accessible.
V Reduces time and costs for vendors and government agencies.

2. Women-Led Economic Growth

V Provides financial independence to women entrepreneurs.
V Facilitates access to government contracts without gender bias.

3. Strengthening the Startup Ecosystem

v Encourages innovation by providing government contracts to startups.
v/ Promotes Make in India, Digital India, and Atmanirbhar Bharat missions.

4. Boosting MSME Participation

vV MSMEs contribute 29% to India’s GDP and 40% to exports.
v Expanding their role in government procurement strengthens economic resilience.

5. Enhancing Rural & Local Market Access

V Eliminates middlemen, allowing fair pricing for artisans and small businesses.
V Encourages traditional handicrafts and indigenous industries to thrive.

Challenges & Areas for Improvement
1. Digital Divide & Awareness Gaps

X Limited internet access and digital literacy in rural areas.
X Need for enhanced training programs on GeM platform usage.

2. Bureaucratic Hurdles in Procurement

X Lengthy documentation requirements discourage small vendors.
X Need to simplify the registration & approval process.

3. Access to Credit & Financing Constraints

X Limited access to working capital for MSMEs and startups.
X Need for targeted financial products & credit support programs.

4. Enhancing Market Linkages Beyond Government Contracts
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X Sellers should be linked to private enterprises and export markets.
X Need for expanding GeM’s reach to international trade opportunities.

Way Forward: Strengthening SWAYATT’s Impact

AT Strengthening Digital Literacy & Awareness

o Expand e-learning modules for entrepreneurs, particularly in rural areas.
e Conduct state-level workshops to encourage participation.

V2. Reducing Bureaucratic Complexity

e Implement Al-driven automation for quicker vendor approvals.
o Simplify the documentation process for micro-businesses.

v 3. Financial Inclusion for Women & MSMEs

e Introduce zero-interest loans for first-time women entrepreneurs.
e Collaborate with banks and NBFCs for easy credit access.

V 4, Expanding SWAYATT'’s Reach to Private & Global Markets

o Facilitate B2B partnerships beyond government contracts.
e Link Indian startups and MSMEs to international procurement networks.

Surveillance Capitalism

7 Syllabus Mapping:
2GS Paper 2 - Governance (Data Protection, Digital Rights, Regulation of Big Tech)
oGS Paper 3 - Science & Technology (Al, Cybersecurity, Role of Algorithms)

Context:

Surveillance capitalism is reshaping global digital economies, with tech giants like Google, Meta, Amazon, and Microsoft monetizing user data for
profit. This unregulated extraction of behavioral data raises serious concerns over privacy, autonomy, cybersecurity, and democratic integrity.

What is Surveillance Capitalism?

1. A New Economic Model Based on Data Extraction

e Coined by Shoshana Zuboff (2018) in The Age of Surveillance Capitalism.
e Describes an economic system where tech corporations collect, analyze, and sell user data to predict and influence behavior.
e Data is the new commodity, driving profits through behavioral modification.

2. How It Works: Key Characteristics

v Behavioral Data Extraction - Companies track every click, search, and purchase to build digital user profiles.

V Predictive Analytics & Al - Algorithms analyze data to predict future behavior and influence decisions.

V Instrumentarian Power - Subtle digital nudges shape consumer behavior without coercion.

V Social Physics Model - Large datasets are used to understand, predict, and control collective human behavior.

v State-Corporate Alliance - Governments leverage private tech data for intelligence gathering & mass surveillance.

How Is It Different from Traditional Capitalism?

Feature Industrial Capitalism Surveillance Capitalism

Economic Basis Physical labor, material goods Behavioral data extraction & monetization

Key Commodities Products & services Human experience & digital footprints

Profit Mechanism Selling goods Selling personal data & predictive algorithms
Control Strategy = Market demand & labor efficiency ~Al-driven behavioral control & micro-targeting
Regulation Labor laws, taxation Minimal digital regulation, monopolistic dominance
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Negative Impacts of Surveillance Capitalism
1. Erosion of Privacy & Consent Violations

X Companies collect personal data without explicit user consent (e.g., Cambridge Analytica Scandal, 2014).
X User preferences, political beliefs, and shopping habits are harvested, stored, and sold.

2. Manipulation & Loss of Individual Autonomy

X Al nudges users toward certain decisions (e.g., targeted ads, recommended content, filter bubbles).
X Addictive design strategies exploit psychological triggers to keep users engaged (e.g., endless scrolling).

3. Threat to Democratic Processes

A Big Data-driven political advertising manipulates elections (2016 U.S. Elections, Brexit Referendum).
X Disinformation campaigns, deepfake technology, and microtargeting influence voter opinions.

4. Cybersecurity Risks & Mass Data Breaches

X Large-scale breaches (Yahoo, Aadhaar, Facebook) expose sensitive data to hackers & cybercriminals.
X Identity theft, financial fraud, and digital espionage are increasing due to data vulnerabilities.

5. Expansion of State Surveillance & Suppression of Dissent

X Governments partner with tech firms for mass surveillance & intelligence gathering.
X Freedom of speech & digital rights are compromised in authoritarian regimes.
X Example: China’s Social Credit System uses data surveillance to reward or punish citizens.

Measures to Counter Surveillance Capitalism
1. Strengthening Global & National Data Protection Laws

V EU’s General Data Protection Regulation (GDPR) - Ensures user control over personal data.
V India’s Digital Personal Data Protection Act (DPDPA, 2023) - Regulates data collection, storage, and processing.

2. Regulating Big Tech & Breaking Data Monopolies

V Governments must implement antitrust laws to prevent market dominance by Google, Amazon, and Meta.
V Stronger oversight on algorithm transparency to prevent bias and manipulation.

3. Public Awareness & Digital Literacy Programs

v Educating users about privacy settings, ad tracking, and safe internet practices.
v Promoting decentralized web alternatives (Web3, blockchain-based platforms).

4. Algorithmic Transparency & Al Ethics

V Tech companies must disclose how algorithms collect and process data.
V Ethical Al development must ensure fairness, accountability, and transparency (FAT principles).

5. Restricting Data Commodification

V Ban business models that sell personal behavioral data.
v Expand protections similar to U.S. COPPA (Children’s Online Privacy Protection Act).

Global Case Studies on Regulating Surveillance Capitalism

Country/Region Policy/Law Impact

European Union (EU) General Data Protection Regulation (GDPR) Strongest data protection law, sets global compliance standards.

United States California Consumer Privacy Act (CCPA) Gives California residents the right to opt out of data collection.

China Personal Information Protection Law (PIPL) Strict data storage & transfer regulations for foreign companies.

India Digital Personal Data Protection Act (DPDPA, Introducesconsent-based data processing & privacy
2023) safeguards.
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Way Forward: A Balanced Approach to Data Economy & Privacy
V 1. Implementing Global Digital Rights Frameworks

e Need for UN-led regulations on Al & digital privacy.
o International cooperation on cybersecurity & data protection.

V' 2. Encouraging Ethical Tech Development

e Support privacy-focused alternatives to surveillance-driven platforms.
e Promote open-source and decentralized web innovations.

V 3. Holding Tech Corporations Accountable

e Stronger penalties for data misuse and privacy breaches.
e Require companies to disclose Al bias & data practices.

V 4. Strengthening Civil Liberties & Digital Freedom

e Ensure data privacy does not become a luxury for a few.
o Balance national security concerns with individual rights.

National Assessment and Accreditation Council (NAAC)

7 Syllabus Mapping:
2GS Paper 2 - Governance (Higher Education, Institutional Reforms)
2 Gs Paper 2 - Education Policy (NAAC, UGC, Higher Education Regulation)

Context:

The National Assessment and Accreditation Council (NAAC) recently removed 900 peer reviewers following corruption allegations linked
to bribery in accreditation grading. This raises concerns over the credibility and transparency of higher education accreditation in India.

What is NAAC?

vV NAAC is an autonomous body under the University Grants Commission (UGC), responsible for assessing and accrediting higher education
institutions (HEISs) in India.
V It sets quality benchmarks for colleges and universities to ensure academic excellence.

@ Established In:

v Founded in 1994, following the recommendations of:

e National Policy on Education (1986)
e Programme of Action (1992)

@ Headquarters: v Bengaluru, Karnataka

History & Evolution of NAAC

Phase Key Developments
Pre-1994 Quality in higher education not standardized; institutions followed self-regulation.
1994 NAAC established by UGC to improve education quality.
2007 Voluntary accreditation model became semi-mandatory for funding eligibility.
2017 NAAC revised its accreditation framework for better transparency.
2021-Present Al & hybrid evaluation models introduced to prevent manipulation.

Aims of NAAC

v Enhance Higher Education Quality: Ensures institutions maintain academic and research standards.

v Promote Institutional Accountability: Encourages self-evaluation, transparency, and reforms.

V Facilitate Accreditation & Ranking: Assigns grades to HEIs based on performance indicators.

v Encourage Research & Innovation: Supports institutions in academic research & innovation initiatives.
V Strengthen Higher Education Policy: Assists UGC & Government in policy formulation for HEIs.
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Functions & Powers of NAAC

1. Institutional Accreditation

V Evaluates colleges, universities, and deemed-to-be universities based on a set framework.
2. Eight-Grade CGPA Grading System

V Institutions are ranked from A++ to D, with D being unaccredited.
V Assessment Criteria:

e Curriculum & Teaching

e Research Output

e Infrastructure & Facilities

e Student Support & Alumni Network
e Governance & Leadership

3. Periodic Review & Compliance

v/ NAAC monitors institutions to ensure quality maintenance.
v HEIs must undergo re-accreditation every five years.

4. Online & Hybrid Evaluation Model
V Virtual assessments & Al-based evaluations improve transparency in grading.
5. Fraud Prevention & Integrity Measures

vV New reforms aim to prevent corruption, bias, and bribery in grading.
V Stricter review mechanisms & penal actions for unethical practices.

Controversies & Challenges Facing NAAC

1. Corruption & Bribery Allegations

X Reports suggest some institutions have influenced accreditation grades through bribery.
X900 peer reviewers removed due to unethical practices.

2. Lack of Transparency in Grading Process

X Subjectivity & bias in grading affect credibility.
Inconsistencies in evaluation criteria across different institutions.

3. Over-Reliance on Voluntary Accreditation
X NAAC accreditation is not mandatory for all institutions, leading to:

o Low participation rates among private universities.
e Some colleges manipulating reports for better rankings.

4. Technological Challenges in Evaluation

X Hybrid models (Al + physical verification) require better implementation.
X Some rural HEIs lack digital infrastructure for online assessments.

5. Overburdened Review System

X Growing number of HEIs creates delays in assessment & re-accreditation.

Way Ahead: Reforming NAAC for Better Education Standards
V 1. Mandatory Accreditation for All HEIs

e Make NAAC accreditation compulsory for all colleges & universities.
e Implement stricter re-evaluation mechanisms to prevent malpractice.
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V 2. Al-Driven & Blockchain-Based Accreditation

e Adopt Al-based data analysis for unbiased grading.
e Use blockchain technology to prevent data tampering in evaluations.

v 3. Strengthen Peer Review System & Penalize Corruption

e Introduce strict accountability mechanisms for NAAC reviewers.
e Impose penalties on institutions & assessors involved in fraud.

V 4, Encourage Global Best Practices in Accreditation
e Benchmark NAAC’s framework with global accreditation agencies like:
o QS & THE Rankings (International Accreditation)
o ABET (USA) & QAA (UK)

V' 5. Improve Institutional Governance & Quality Audits

e Conduct random third-party audits of accredited institutions.
e Mandate real-time performance monitoring using data analytics.

Internet Shutdowns in India

7 Syllabus Mapping:
2GS Paper 2 - Governance (Fundamental Rights, Freedom of Speech)
» GS Paper 3 - Security (Internet & Digital Security, Cyber Laws)

Context:

India recorded 84 internet shutdowns in 2024, making it the highest among democratic nations, according to Access Now’s report.

However, for the first time in six years, India did not top the global list, as Myanmar surpassed India with 85 shutdowns.

What is an Internet Shutdown?

V A government-imposed restriction on internet services, limiting access to online communication platforms.
v Implemented to control public order during protests, communal violence, elections, and exams.
V Can be partial (restricting mobile data) or complete (blocking all internet services, including broadband).

Laws Governing Internet Shutdowns in India

Legal Provision Authority & Purpose Issues & Concerns

Indian Telegraph Act (1885) Allows shutdowns in cases of "public emergency” or  No clear definition of "public emergency”,
"public safety". leading to arbitrary decisions.

Section 144 of CrPC (Pre-2017) Used by District Magistrates to impose internet bans Vague & misused to curb protests and dissent.
for public safety.

Temporary Suspension of Telecom Mandates approval from a review committee within Lack of transparencyin decision-making &

Services Rules (2017) 48 hours of a shutdown order. implementation.

Supreme Court Judgment (Anuradha Declared internetaccess as a fundamental rightunder Governments continue excessive shutdowns

Bhasin Case, 2020) Article 19(1)(a). despite SC directives.

Global Ranking of Internet Shutdowns (2024 Report — Access Now)

Country  No. of Shutdowns (2024) Reason

Myanmar 85 Political Censorship, Ethnic Conflict

India 84 Protests, Communal Violence, Exam Cheating, Security

Iran 50+ Political Suppression, Internet Censorship

Russia 35+ State-Controlled Information, War Censorship

Sudan 30+ Military Conflict, Anti-Government Protests
State-wise Internet Shutdowns in India (2024)

State No. of Shutdowns Reason

Manipur 21 (Highest) Ethnic Violence & Security Operations

Haryana 12 Protests & Caste-Based Agitations

Jammu & Kashmir 12 Security Concerns & Political Unrest

Rajasthan 10 Communal Clashes & Exam Cheating Prevention

West Bengal 8 Political Protests & Riots
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Reasons for Internet Shutdowns in India (2024)

Cause No. of Shutdowns
Protests & Riots 41

Communal Violence 23

Government Job Exams (to prevent cheating) 5

Political Suppression (Elections, Assembly Sessions, Agitations) 9

Security Operations (Terrorism & Naxal Issues) 6

Impact of Frequent Internet Shutdowns in India
1. Economic Losses &

V Internet blackouts cost India 2,800 crore in 2023 (Top Global Loss) - Internet Society Report.
V Business disruptions: Startups, e-commerce, and IT sectors suffer significant productivity losses.

2. Violation of Fundamental Rights <

v Supreme Court in Anuradha Bhasin Case (2020): Declared internet access a fundamental right under Article 19(1)(a) & 21.
V Excessive shutdowns curb digital rights, free speech, and press freedom.

3. Disruptions in Online Education & Healthcare € I&i

V Affects students preparing for exams & digital learning initiatives.
v Impacts telemedicine services, online consultations, and emergency healthcare communications.

4. Undermining Digital India Goals @

V Contradicts India’s digital transformation & e-governance initiatives.
V Affects financial transactions (UPI, banking services) and rural internet penetration.

5. Security vs. Suppression Debate @

v Authorities justify shutdowns for national security & communal harmony.
v However, excessive shutdowns raise concerns over suppression of dissent & political control.

Way Forward: Reforming Internet Shutdown Policies
V 1. Clearer Legal Framework:

e Define "public emergency" & "public safety” under the Indian Telegraph Act.
o Establish judicial review mechanisms before imposing shutdowns.

V 2. Alternative Security Measures:

e Deploy Al-based content monitoring instead of full shutdowns.
o Social media restrictions instead of blanket internet bans.

V 3.Economic & Business Safeguards:

e Introduce compensation policies for businesses affected by prolonged shutdowns.
e Ensure essential services remain online (UPI, banking, healthcare).

V 4, Implement Supreme Court Guidelines:

e Mandate timely review & proportionality checks before imposing shutdowns.
e Promote public awareness of legal rights regarding digital access.

V 5. Use Global Best Practices:

e India can adopt EU-style digital rights protections and UN guidelines on free internet access.
e Encourage regional shutdowns instead of full state-wide blackouts.
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INTERNATIONAL RELATIONS

Japan-India-Africa Forum

7 Syllabus Mapping:
2GS Paper 2 - International Relations (Bilateral and Multilateral Agreements, Global South Cooperation)
' GS Paper 3 - Economy & Infrastructure (Investment, Trade, and Sustainable Development)

Context:

The External Affairs Minister reaffirmed India’s commitment to Africa through capacity-building, infrastructure investment, and skill
development, distinguishing it from extractive economic models. The Japan-India-Africa Forum (JIAF) is emerging as a strategic platform
to enhance trilateral cooperation in Africa, offering an alternative to China’s Belt and Road Initiative (BRI).

What is the Japan-India-Africa Forum?

e Atrilateral economic and strategic platform that promotes investment, trade, and development projects across Africa.
o Facilitates collaboration between India, Japan, and African nations to drive infrastructure, digital transformation, and human capital
development.
Established In:
o The initiative evolved from the India-Africa Forum Summit (IAFS) and Japan’s Tokyo International Conference on African Development

(TICAD).
e Gained momentum in 2021 with the Japan-India-Africa Growth Corridor discussions.

Objectives of the Japan-India-Africa Forum

1. Strengthening Economic Partnerships

e Boosting trade, investment, and industrial growth in Africa.
e Encouraging joint economic ventures between India, Japan, and African nations.

2. Infrastructure Development & Connectivity

e Investments in railways, ports, highways, and power generation to improve regional connectivity.
o Strengthening East Africa’s transport networks for global trade integration.

3. Digital Transformation & Skill Development

o Leveraging India’s expertise in digital finance, education, and healthcare.
e Programs like ITEC, e-VidyaBharti, and e-ArogyaBharti to expand technology transfer and education accessibility.

4. Sustainable Development & Green Energy

o Support for solar electrification, climate finance, and circular economy initiatives.
o Enhancing Africa’s renewable energy capacity through solar, wind, and green hydrogen projects.

5. Trade Expansion & Industrial Growth

o Facilitating the creation of Special Economic Zones (SEZs) and digital startups in Africa.
e Encouraging supply chain resilience and financial inclusion to integrate Africa into global trade.

Potential of the Japan-India-Africa Forum

1. Boosting Africa’s Industrial Growth

e Development of manufacturing hubs, SEZs, and digital enterprises.
e Encouraging African entrepreneurship and industrial diversification.
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2. Strengthening Strategic Connectivity

e Improving maritime and logistical infrastructure in the Indian Ocean Region (IOR).
o Enhancing East African ports as trade gateways for Asia-Africa cooperation.

3. Leveraging Japan-India Expertise

e Japan's advanced technology and investment capabilities complement India’s industrial growth and digital ecosystem.
e Joint projects in renewable energy, transport, and urban development.

4. Strengthening South-South Cooperation

e Encourages mutual economic growth rather than debt-driven investments.
e Aligns with African Union’s Agenda 2063 for sustainable development.

5. Counterbalancing Chinese Influence in Africa

e Provides an alternative to China’s BRI, promoting transparent financing and non-exploitative trade practices.
e Prioritizes local capacity-building over foreign dependency.

Challenges and Limitations

1. Geopolitical Competition

o China’s dominance in African infrastructure projects poses economic and strategic hurdles.
e India and Japan must compete against China’s large-scale financing and influence.

2. Limited Private Sector Engagement

e Regulatory risks and uncertain returns make Indian and Japanese companies hesitant to invest.
o Need for better financial incentives and risk mitigation tools.

3. Financing Constraints

e Africa’s high debt burden limits its ability to attract large-scale foreign investments.
e Ensuring debt sustainability and transparent funding is crucial.

4. Logistical & Connectivity Barriers

o Weak transport infrastructure and regulatory challenges slow down trade integration.
o Improving port efficiency, roads, and rail networks is critical for project success.

5. Political Instability & Governance Issues

e Corruption, conflicts, and weak policy frameworks hinder long-term cooperation.
e Need for governance reforms to ensure accountability in project implementation.

Way Forward: Strengthening the Japan-India-Africa Partnership
V 1. Expanding Institutional & Policy Frameworks

o Establishing joint economic councils for policy coordination.
o Strengthening bilateral investment treaties for regulatory stability.

V2. Encouraging Private Sector Investments

e Providing financial incentives, risk-mitigation tools, and tax benefits.
o Engaging startups and MSMEs to drive innovation in Africa.

v 3. Strengthening Digital & Green Energy Collaboration

e Developing Africa’s digital economy through financial technology, Al, and blockchain solutions.
e Promoting joint ventures in renewable energy and electric mobility.

V 4, Developing Inclusive Trade Partnerships

e Ensuring African industries gain long-term benefits from trade deals.
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e Supporting African workforce training and industrial upskilling programs.
Vs, Enhancing India-Japan Coordination in Africa

o Expanding maritime security cooperation in the IOR and Indo-Pacific.
o Aligning Japan-India-Africa projects with global development goals.

Conclusion
The Japan-India-Africa Forum represents a transformative trilateral partnership, combining Japan’s technology, India’s industrial expertise,
and Africa’s emerging markets. Despite geopolitical, financial, and governance challenges, a well-structured investment and policy

framework can position this initiative as a sustainable alternative to China’s BRI.

By fostering economic resilience, trade integration, and sustainable development, the India-Japan-Africa corridorcan become a model for
transparent and inclusive global partnerships.

India-UK Free Trade Agreement

7 Syllabus Mapping:
2 Gs Paper 2 - International Relations (Bilateral and Multilateral Trade Agreements)
oGS Paper 3 - Economy (Foreign Trade, Investment, and Tariff Policies)

Context:

India and the United Kingdom (UK) have resumed negotiations for a Free Trade Agreement (FTA) after an eight-month gap, with 14 rounds of
discussions completed since January 2022. The agreement is a key part of India's strategy to expand exports and strengthen trade partnerships
with Western economies, including the EU and the US.

India has already signed 13 FTAs and 6 Preferential Trade Agreements (PTAs) and is actively seeking new trade deals to boost economic
integration.

What is a Free Trade Agreement (FTA)?

e Atrade pact between two or more countries to reduce or eliminate tariffs on traded goods.
e Aims to remove non-tariff barriers, promote trade in services, and enhance bilateral investments.

Benefits of FTAs

Boosts Exports & Market Access: Eliminates tariffs, making Indian goods more competitive.
Enhances Foreign Investment: Encourages FDI inflows and technology transfer.
Diversifies Trade Relations: Reduces dependence on specific trade partners.

Creates Jobs & Economic Growth: Expands industries and employment opportunities.
Strengthens Strategic Partnerships: Enhances diplomatic and economic cooperation.

India’s Signed and Upcoming FTAs

Signed FTAs

India has signed FTAs with Sri Lanka, Bhutan, Thailand, Singapore, Malaysia, South Korea, Japan, Australia, UAE, Mauritius, ASEAN, and EFTA
(European Free Trade Association).

Upcoming FTAs
India is currently negotiating FTAs with:
e UK - Strengthening economic ties with Britain’s post-Brexit market.

e EU - Expanding access to European consumers and businesses.
e US - Enhancing bilateral trade partnerships in key sectors.

India-UK Free Trade Agreement (FTA)

Objectives of the India-UK FTA

e Boost trade & investment by reducing tariff and non-tariff barriers.
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o Expand opportunities in technology, healthcare, education, and financial services.
o Facilitate easier movement of students and professionals between both nations.

India’s Gains from the FTA

1. Merchandise Trade Growth

o India’s exports to the UK stood at $12.9 billion (FY24), with gains in:
Textiles & Apparel

Footwear & Leather Goods

Automobiles

Marine Products

Agricultural Exports (Grapes, Mangoes, Tea, Coffee, Rice)

o O O O O

2. Tariff Reduction Benefits: India stands to benefit from duty cuts on $6.1 billion worth of goods, improving competitiveness.

3. Market Access in Services: India’s IT, education, and healthcare sectors will benefit from easier regulatory approvals and entry into UK
markets.

4. Increased UK Investments in India: The Bilateral Investment Treaty (BIT) will encourage UK firms to invest in India, particularly
in infrastructure, pharmaceuticals, and renewable energy.

UK’s Gains from the FTA

1. Tariff Reductions in India

e The UK exports $8.4 billion worth of goods to India, with 91% of its products facing high tariffs, such as:
o Cars-100% Tariff
o Whisky - 150% Tariff
o Machinery & Pharmaceuticals - 20% Tariff

2. Better Access to Indian Markets

e Lower duties will benefit UK products like:
Precious metals

Make-up items

Industrial machinery

Scotch whisky

O O O O

Challenges to the India-UK FTA

1. Tariff Negotiations
e India is reluctant to reduce tariffs on sensitive UK exports such as:
o Whisky (150%)
o Automobiles (100%)
o Dairy & Meat Products
2. Visa & Mobility Issues

o India demands greater access for students, IT professionals, and skilled workers.
o The UK maintains tight visa policies, causing friction in negotiations.

3. Bilateral Investment Treaty (BIT) Dispute Resolution

o India wants foreign firms to first exhaust local legal remedies before seeking arbitration.
e The UK prefers direct investor-state dispute resolution mechanisms, leading to disagreements.

4. Regulatory Barriers
e The UK is pushing for liberalization of India’s legal and financial sectors, which faces resistance from domestic stakeholders.
5. Geopolitical Factors & Domestic Policies

o Political changes in the UK and economic uncertainties in both nations may delay agreements.
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Way Forward: Ensuring a Balanced and Beneficial FTA
V 1. Balanced Tariff Reductions: Both nations must negotiate fair duty cuts while protecting domestic industries.

V 2. Enhancing Market Access for Services & Skilled Workers: Addressing visa concerns for Indian students, IT professionals, and healthcare
workers.

V 3. Finalizing Investment Protections: Ensuring a mutually beneficial Bilateral Investment Treaty (BIT) to attract long-term investors.
V4, Strengthening Sector-Specific Cooperation: Expanding trade in technology, digital services, renewable energy, and fintech.

V 5. Maintaining Trade Balance & Safeguarding Local Industries: Avoiding one-sided agreements that could harm local producers and small
businesses.

Conclusion

The India-UK Free Trade Agreement has the potential to be a game-changer in bilateral trade and investment. While it offers significant
opportunities for both nations, addressing tariff concerns, investment protections, and market access challenges will be critical for a successful
and equitable deal.

A well-negotiated FTA will strengthen economic cooperation, enhance trade diversification, and improve investment flows, positioning both
nations as strong trade partners in the evolving global economic landscape.

Hague Service Convention

7 Syllabus Mapping:
oGS Paper 2 - International Relations (Treaties, Conventions, and International Law)
' GS Paper 2 - Governance & Polity (Judicial Cooperation, Extradition & Legal Frameworks)

Context:

The U.S. Securities and Exchange Commission (SEC) has invoked the Hague Service Convention to serve legal summons on Gautam Adani and
Sagar Adani in an alleged securities fraud case. This move highlights the importance of international judicial cooperation in cross-border civil and
commercial litigation.

What is the Hague Service Convention?

e A multilateral treaty adopted in 1965 under the Hague Conference on Private International Law (HCCH).
e Establishes auniform legal framework forserving judicial and extrajudicial documentsincivil and commercial
matters across international borders.
e Ensures that defendants in foreign jurisdictions receive timely legal notices, enabling fair legal proceedings.
Implementing Authority

e Administered by: Hague Conference on Private International Law (HCCH), an intergovernmental organization promoting harmonization
of international legal procedures.

Coverage & Scope of the Hague Service Convention

Applies to:

e (Civil and commercial matters (excludes criminal cases).

e When both the requesting and receiving countries are signatories.

e 84 countries, including India and the U.S., are parties to the Convention.
Does NOT Apply to:

e Criminal proceedings (handled via mutual legal assistance treaties).

e Service through diplomatic/consular channels, unless the recipient is a national of the requesting country.
e Methods outside the central authority system, such as email service, unless explicitly permitted by the receiving nation.
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Key Features of the Hague Service Convention

1. Central Authority Mechanism

e Each member country must designate a central authority to process service requests.
o The central authority receives, verifies, and forwards legal documents to the intended recipient.

2. Alternative Service Channels (Varies by Country)

Postal Service: Some countries allow direct service by mail.

Diplomatic & Consular Channels: Used in exceptional cases.

Judicial Officer Communications: Service may be routed via judicial institutions.

Direct Service via Local Authorities: In some cases, litigants can serve notices through local courts.

3. Objections & Refusal Under Article 13
e A state can refuse service requests if it:
o Compromises sovereignty.
o Threatens national security or public order.
4. Proof of Service Mechanism
e Once service is executed, an acknowledgment certificate is issued to the requesting country, verifying legal delivery.

5. Default Judgment Protection (Article 15)

o Ifthe recipient fails to respond within the designated time, the requesting country can seek a default judgment.
e The court must ensure that proper legal notice was given before enforcing penalties.

Significance of the Hague Service Convention

1. Strengthens International Legal Cooperation

e C(Creates a structured mechanism for legal summons across borders.
e Prevents delays and legal loopholes in international litigation.

2. Ensures Fair Legal Proceedings

e Protects defendants from unilateral court decisions by ensuring they are properly notified.
o Allows individuals and businesses to defend themselves in foreign legal cases.

3. Prevents Jurisdictional Conflicts

e Countries follow a standardized process, reducing legal disputes over service methods.
e Strengthens rule-based international legal frameworks.

4. Facilitates Cross-Border Business Disputes

o Essential for global commerce, ensuring businesses can resolve disputes efficiently.
e Prevents fraudulent legal actions against foreign entities.

Challenges & Limitations of the Convention

=

Compliance Issues: Some countries impose strict conditions on service methods, causing delays and inconsistencies.

2. Rejection of Requests on Sovereignty Grounds:Nations often reject service requests citing national security or judicial independence
concerns.

3. Non-Uniform Application: Some countries allow direct postal service, while others mandate central authority approval, leading
to variations in execution.

4. Limited Digital Integration: Lack of electronic service provisions makes the process slow and dependent on physical documentation.

5. Enforcement Challenges

e Evenifservice is completed, executing court judgments across borders remains complex.
e Therecipient country’s legal system may not recognize foreign judicial orders.
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Way Forward: Strengthening International Legal Cooperation

1. Digital Transformation of Legal Service Processes: Introducing e-service mechanisms can enhance efficiency and transparency in legal

procedures.

Harmonization of Service Rules Across Jurisdictions: Nations must work toward a more uniform adoption of the Convention’s provisions.

. Strengthening International Dispute Resolution Frameworks: Countries should enhance cooperation on enforcement of

judgments through bilateral treaties.

4. Expanding Legal Assistance Mechanisms: Integrating the Hague Convention with existing extradition and judicial cooperation
agreements.

5. Promoting Awareness & Legal Training: Businesses and legal professionals should be trained on international service procedures to
avoid litigation delays.

African-Asian Rural Development Organization (AARDO)

w N

7 Syllabus Mapping:
' GS Paper 2 - International Relations (India’s Role in Global South, South-South Cooperation)
2 Gs Paper 3 - Agriculture & Rural Development (Sustainable Agriculture, Rural Livelihoods)

Context:
The 21st African-Asian Rural Development Organization (AARDO) conference, held in New Delhi, concluded with a renewed

commitment to community-driven rural development, food security, and sustainable agriculture. The event emphasized South-South
Cooperation to address rural poverty, climate change, and technology-driven farming solutions.

What is AARDQO?

1. Overview & Establishment

V Intergovernmental organization fostering rural development cooperation between Asia & Africa.
V Established on: March 31, 1962, with the adoption of its Constitution in Cairo, Egypt.

v Headquarters: New Delhi, India (since 1966).

vV Members: 33 countries across Asia & Africa.

2. Evolution & Historical Background

v/ 1955: Conceptualized during the East Asian Rural Reconstruction Conference, Tokyo.
v 1961: Officially formed after the Afro-Asian Conference on Rural Reconstruction, New Delhi.
v 1966: Permanent AARDO Secretariat established in India.

Aims & Objectives of AARDO

1. Strengthening South-South Cooperation

V Encourages economic & technical collaboration between Asia & Africa.
V Fosters rural development models suited for developing nations.

2. Enhancing Agricultural & Rural Policies

v Promotes sustainable agriculture, poverty alleviation & food security.
v Supports climate-resilient farming & agri-tech solutions.

3. Knowledge Sharing & Capacity Building

V Facilitates research, training programs & rural expertise-sharing.
V Engages policymakers, agricultural experts & rural development practitioners.

Functions & Powers of AARDO

1. Policy Coordination & Dialogue

V Provides a platform for knowledge exchange on rural policies.
V Organizes high-level ministerial meetings & expert workshops.
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2. Capacity Building & Technical Assistance

v Conducts training programs & rural skill development initiatives.
V Offers technology transfer & funding for rural projects.

3. Financial & Developmental Aid

V Extends advisory services & financial assistance for sustainable development.
V Encourages investments in rural infrastructure & irrigation.

4. International Collaboration & Partnerships

v Works with UN agencies (FAO, IFAD, UNDP, UNESCO, ICA, and World Bank).
v Promotes joint projects in agriculture, water management & renewable energy.

Key Focus Areas of AARDO

1. Sustainable Agriculture & Climate Resilience

V Climate-smart agriculture to combat desertification & soil degradation.
v Low-input, high-yield farming models for food security.
v Expansion of precision farming & organic agriculture.

2. Rural Infrastructure & Water Management

V Irrigation projects for drought-prone regions.
v/ Smart village initiatives integrating renewable energy solutions.

3. Livelihood & Skill Development

v Rural entrepreneurship programs for women & youth.
v Encouraging digital literacy & e-commerce for agricultural produce.

4. Renewable Energy & Rural Electrification

v Promotion of solar microgrids & decentralized energy solutions.
V Investment in biofuel & alternative energy sources for rural industries.

India’s Role in AARDO

1. Leadership in Rural Development

V Hosts AARDO Secretariat in New Delhi, shaping policies for Africa-Asia cooperation.
V India provides technical training & financial aid to member nations.

2. Capacity-Building Initiatives

V India conducts training for African farmers & rural planners.
V Agricultural research partnerships with Africa, sharing expertise in drought-resistant crops.

3. Technology & Innovation Transfer

V Indian agri-tech startups collaborate with African governments.
v Deployment of digital farming models, irrigation solutions & Al-based crop monitoring.

4. Strengthening Rural Diplomacy

V India uses AARDO to boost diplomatic ties with African nations.
V Aligns with India-Africa Forum Summit for deeper cooperation.

Challenges Faced by AARDO

X Limited Financial Resources: Many member nations lack funds for large-scale projects.
X Climate Change Impacts: Droughts, desertification, and erratic rainfall threaten food security.

32



IQRA IAS

An Institute for Civil Services

A Technology Access Gap: Rural areas in Africa & Asia lack internet & digital infrastructure.
X Political Instability in Some Member Nations: Conflicts & governance issues slow down rural development.

Way Forward: Strengthening AARDQO’s Impact

AT Expanding Funding & Resource Mobilization

e Encourage more donor participation from international agencies (World Bank, FAO, IFAD).
e Leverage India’s G-20 rural initiatives for funding rural projects.

V2. Digital Transformation in Rural Areas

e Develop smart farming solutions using Al, IoT, & satellite-based monitoring.
e Improve rural connectivity via internet-based training platforms.

vV 3. Climate-Adaptive Agriculture & Renewable Energy

o Investin water-efficient irrigation, agroforestry & biofertilizers.
e Promote solar energy projects for rural electrification.

V 4, Strengthening Institutional Collaboration

o Expand partnerships with African Union (AU), ASEAN & SAARC for greater outreach.
o Establish joint research centers for rural innovations.

Gulf of Tonkin: Strategic and Maritime Significance

7 Syllabus Mapping:
2GS Paper 2 - International Relations (Maritime Boundaries, UNCLOS, Regional Disputes)
2GS Paper 3 - Security & Geopolitics (South China Sea Disputes, India’s Indo-Pacific Interests)

Context:
Vietnam's foreign ministry released an updated baseline map defining its sovereignty claim in the Gulf of Tonkin. The maritime baseline extends

from Quang Ninh to Quang Tri provinces, reinforcing Vietnam'’s maritime rights under the United Nations Convention on the Law of the Sea
(UNCLOS) 1982 and the Vietnam-China Gulf of Tonkin Delimitation Agreement (2000).

About Gulf of Tonkin

v Geographical Location:
e Situated in the northwestern South China Sea.
e Borders: Vietnam (West & Northwest) and China (North & East).
e Strategic Entry Point: Connects to the South China Sea, a vital maritime trade route.

v Major Rivers Flowing into the Gulf:

e Red River (Vietnam): Largest river draining into the Gulf.
o Ka Long & Bach Dang Rivers: Tributaries from Vietnam & China contribute to the coastal ecosystem.

v Economic & Geopolitical Importance:
o Fisheries & Marine Resources: The Gulf is rich in fish stocks, supporting the Viethamese & Chinese economies.

e 0il & Gas Reserves: Potential hydrocarbon deposits make the area strategically important.
o Trade & Shipping Routes: Critical sea lanes for regional commerce and global supply chains.

Historical Significance of Gulf of Tonkin
V Gulf of Tonkin Incident (1964):

e Sparked U.S. military intervention in the Vietnam War.
e Alleged attack on USS Maddox led to the Gulf of Tonkin Resolution, escalating the war.
o Later declassified reports suggest the attack may have been exaggerated or misreported.
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V Vietnam War Impact:

e The Gulf became a battlefield, with U.S. naval operations targeting North Vietnamese supply lines.
e After the war, Vietnam sought to reclaim sovereignty and establish legal maritime rights.

Maritime Agreements & International Law

V Vietnam-China Gulf of Tonkin Agreement (2000):
e Defined boundaries in the Exclusive Economic Zone (EEZ).
o Signed to peacefully settle maritime disputes between Vietnam & China.
o Established joint fisheries zones to manage shared marine resources.

v/ UNCLOS 1982 Compliance:

e Both Vietnam & China have submitted baselines and EEZ claims under UNCLOS.
e Vietnam’s 2024 baseline declaration aligns with UNCLOS provisions on territorial waters.

V China’s Aggressive Maritime Claims (2023-24):

e China published new baselines (March 2023), expanding its maritime claims in the region.
e Vietnam rejected these claims, emphasizing sovereignty under international law.

Vietnam vs. China: Ongoing Maritime Dispute
Vietnam’s Position:

v Legal Framework: Advocates for resolving disputes under UNCLOS and bilateral agreements.
v Sovereignty Assertion: Strengthening its naval presence and defining maritime baselines.
V Regional Alliances: Strengthening ASEAN unity against Chinese maritime aggression.

China’s Position:

v Expanding Maritime Control: Claims sovereignty over the entire South China Sea under the Nine-Dash Line.
v Naval Militarization: Deploying Coast Guard vessels and maritime militias to enforce claims.
v Economic Leverage: Using Belt & Road Initiative (BRI) to influence regional nations.

Strategic Implications for India & Indo-Pacific:

V India’s Indo-Pacific Strategy: Supports freedom of navigation and opposes unilateral maritime expansion.
v/ QUAD Collaboration: Strengthens regional maritime security through QUAD (India, US, Japan, Australia).
v Economic Interests: India’s trade routes pass through the South China Sea, making regional stability critical.

Way Forward & Diplomatic Measures

v Multilateral Resolution: Strengthen ASEAN’s maritime dispute mechanisms to counter unilateral claims.

v/ UNCLOS Enforcement: Encourage legal arbitration through international bodies like the International Tribunal for the Law of the Sea
(ITLOS).

v Joint Economic Cooperation: Promote shared fisheries & resource management to prevent conflicts.

v Maritime Security Partnerships: Strengthen Indo-Pacific alliances to ensure stability in South China Sea.

Honduras

7 Syllabus Mapping:
oGS Paper 2 - International Relations (Humanitarian Aid, India-Latin America Relations)
2GS Paper 3 - Disaster Management (Tropical Storms, Climate Change Impact)

Context:

India dispatched 26 tons of humanitarian aid to Honduras in response to Tropical Storm SARA, which caused widespread
destruction across Central America.
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About Honduras
V Location & Borders:
e Region: Central America
e Borders: Guatemala (West), El Salvador (Southwest), Nicaragua (Southeast)
e Coastlines: Caribbean Sea (North) & Pacific Ocean (Southwest)
V Capital: Tegucigalpa
V Geographical Features:
e Mountainous Terrain: Over 75% of Honduras is covered by mountains, limiting agricultural land.
e Major Valleys:
o Sula Valley (Northwest): Economic hub, highly populated, and fertile.
o La Mosquitia (Northeast): Remote, home to Rio Platano Biosphere Reserve (UNESCO site).
e Major River:
o Coco River forms the border with Nicaragua.
o Other rivers include Ulia & Aguan, crucial for hydropower & irrigation.
V Natural Resources & Economy:
+ Key Exports:
o Agriculture: Coffee, bananas, tropical fruits, sugarcane, shrimp.
o Industry: Textiles, minerals (gold, silver, zinc, lead).
o Renewable Energy: Hydropower contributes significantly to electricity production.
V Social & Economic Challenges:
o Poverty: Over 48% of the population lives in poverty.

o Violence: One of the highest homicide rates globally, linked to drug cartels & gang violence.
e Climate Vulnerability: Frequently impacted by hurricanes, tropical storms, and droughts.

About Tropical Storm SARA
V Origin & Path:

e Formed in the Atlantic Ocean off the Honduran coast.
o Strengthened before making landfall near the Nicaragua-Honduras border.

v Impact on Central America:
o Heavy Rainfall & Flooding: Led to landslides and river overflow in urban and rural areas.
o Infrastructure Damage: Roads, bridges, and communication networks severely damaged.

e Agricultural Losses: Crop destruction impacted food security and local economies.
o Displacement: Thousands forced into emergency shelters.

India’s Humanitarian Assistance to Honduras
v Aid Dispatched by India:

e 26 tons of humanitarian aid sent via emergency response channels.
e Supplies include medicines, food, drinking water, emergency shelters, and rescue equipment.

v Significance of India’s Aid:
e Strengthens India-Latin America diplomatic ties.

o Reinforces India’s global humanitarian leadership under South-South Cooperation.
o Showcases India’s role in disaster response & crisis management.

Way Forward for Disaster Resilience in Honduras

V Early Warning Systems: Strengthen meteorological forecasting to mitigate storm damage.
V Infrastructure Resilience: Invest in flood-resistant housing & improved drainage systems.
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v Regional Cooperation: Enhance disaster relief coordination with Central American nations & global partners.
V Climate Adaptation Policies: Implement sustainable land-use planning to reduce disaster risks.

CYBERSECURITY & DEFENCE

Pig Butchering Scam

7 Syllabus Mapping:
2GS Paper 2 - Governance (Cybersecurity, Digital Regulations)
2 Gs Paper 3 - Science & Technology (Cybercrime, Cryptocurrency Fraud, Digital Economy)

Context:

The Indian government has issued a warning about the “Pig Butchering Scam,” a sophisticated cyber fraud targeting unemployed youth,
students, and vulnerable individuals.

The Indian Cyber Crime Coordination Centre (I4C) and Google are collaborating to counter this scam, which involves money laundering,
cryptocurrency fraud, and cyber slavery.

What is the Pig Butchering Scam?

e Afraudulent online scheme where scammers gain trust over time before financially exploiting victims.
e Origin: First observed in China (2016) and has since spread globally.
e Modus Operandi:
o Combines elements of investment fraud, romance scams, and Ponzi schemes.
o Victims are often manipulated into investing in fake cryptocurrency or financial schemes.
e Name Origin:
o The scam compares victims to pigs being fattened (groomed) before slaughter (losing their money).

How Does the Scam Work?

1. Targeting Victims

e Scammers approach individuals through:
Social Media (Facebook, Instagram, LinkedIn)
Dating Apps (Tinder, Bumble)
Investment Platforms & Fake Trading Websites

2. Building Trust & Confidence

e Victims are manipulated psychologically through:
o Friendly, romantic, or business interactions.
o Fake identities as wealthy investors or financial experts.
o Forged success stories and investment returns.

3. Luring into Fake Investment Schemes

o Scammers convince victims to invest in:
o Cryptocurrency (Bitcoin, Ethereum, Tether, etc.)
o Forex Trading
o Ponzi Investment Schemes promising high returns
e They use fake websites and mobile apps showing artificial profits to lure victims further.

4. The Financial Trap & Money Theft
e Once victims deposit money, they:
o May receive initial fake profits to encourage more investment.

o Are blocked from withdrawing funds.
o Lose access once scammers disappear with the money.
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5. Cyber Slavery & Forced Online Fraud

e Some victims are kidnapped or trafficked to work in scam centers under duress.
e They are forced to engage in financial fraud, hacking, or phishing scams.

Key Features of the Pig Butchering Scam
@ Psychological Manipulation: Uses emotional blackmail, fake promises, and trust-building techniques.
@ Cryptocurrency & Digital Transactions: Scammers exploit crypto wallets and anonymous payment systems to launder money.
@ Cross-Border Operations
o Fraudsters operate from countries with weak cyber laws, using:
o Google Ads & Facebook Marketing to attract victims.
o Deepfake technology to create fake profiles and forged testimonials.

@ Difficult to Trace & Recover

e Victims cannot retrieve lost funds due to anonymity in crypto transactions.
e Many scams use VPNs and fake identities to evade detection.

Why is the Scam Dangerous?
v Exploits Digital Trust & Social Engineering

o Victims unknowingly trust scammers, believing they are dealing with genuine financial advisors or traders.
v Targets the Financially Vulnerable

o Students, unemployed individuals, and job seekers are the primary targets.
o They are desperate for financial opportunities, making them easy prey.

V Leverages Unregulated Crypto Markets

e Cryptocurrency transactions are difficult to track, allowing scammers to operate freely.
o Lack of strict regulations in some countries facilitates illegal money transfers.

V Linked to Human Trafficking & Cyber Slavery

e Some victims are forced to work in scam operations under duress.
e Reports indicate trafficking victims being sent to Southeast Asia, particularly Myanmar, Cambodia, and Laos.

Government & International Response
1. India’s Efforts Against the Scam
v Indian Cyber Crime Coordination Centre (I14C) Actions:

e Monitoring digital fraud networks.
e Collaborating with Google and social media platforms to detect fake accounts and advertisements.

V Increased Cryptocurrency Regulation:

e Reserve Bank of India (RBI) and SEBI strengthening oversight of crypto transactions.
o Blocking suspicious trading platforms.

V Public Awareness Campaigns:

e Government agencies are warning citizens through social media advisories.
e Banks and fintech companies issuing fraud alerts.
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Challenges in Combating the Pig Butchering Scam
1. Global Nature of the Scam

o Fraud rings operate across multiple countries, making legal action difficult.
e Lack of jurisdiction over scammers based abroad.

2. Anonymity of Crypto Transactions

e Cryptocurrency wallets make it hard to trace stolen funds.
e Many scammers use peer-to-peer crypto transfers, avoiding detection.

3. Social Media & Dark Web Operations

e Scammers easily create fake identities and advertise fraudulent schemes.
e They use the dark web to sell stolen credentials and recruit new victims.

4. Lack of Public Awareness

e Many victims do not recognize warning signs of the scam.
o People trust digital interactions more than ever, increasing susceptibility.

Way Forward: Strengthening Cybersecurity & Public Protection
AT Strengthen Cryptocurrency Regulations

e Governments should enforce strict KYC (Know Your Customer) rules for crypto exchanges.
e Require real-time tracking of large digital transactions.

v 2. Enhance Al-Based Scam Detection

e Use machine learning algorithms to detect and block fraudulent investment ads.
e Social media platforms must improve identity verification processes.

V' 3. International Cooperation Against Cybercrime

e India should collaborate with Interpol, ASEAN, and global cybercrime agencies.
o Enhance information-sharing on scam networks and digital forensics.

V 4, Public Awareness & Digital Literacy Programs

e Educate people about scam red flags, investment frauds, and cyber hygiene.
e Launch nationwide campaigns warning against investment scams.

V 5. Strengthen Cyber Laws & Reporting Mechanisms

o Establish fast-track courts for digital financial fraud cases.
o Ensure swift action against scam operators and crypto-fraud networks.

Conclusion

The Pig Butchering Scamis asophisticated cyber fraud that exploits human trust, social media, and cryptocurrency markets.
While cybersecurity measures and government interventions are increasing, awareness and digital literacy remain crucial in preventing
financial exploitation.

To protect against such scams, individuals should verify investment opportunities, avoid unsolicited online offers, and report suspicious
activities immediately. Strengthening global cybersecurity collaboration, regulating cryptocurrency transactions, and public vigilance will be
key to curbing digital fraud in the future.

F-35 Lightning II Fighter Jet

7 Syllabus Mapping:
' GS Paper 3 - Security & Defense (Fighter Jet Technology, India-U.S. Defense Relations)
2 Gs Paper 2 - International Relations (Defense Partnerships, Strategic Ties)
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Context:

At Aero India 2025, the F-35 Lightning II fighter jet garnered attention after U.S. President Donald Trump hinted at a potential offer to India. If
acquired, the F-35 could revolutionize the Indian Air Force (IAF) by adding fifth-generation stealth capabilities.

What is the F-35 Lightning I1?
V Definition:

o Afifth-generation, multi-role stealth fighter developed under the Joint Strike Fighter (JSF) program.
e Designed to provide air superiority, ground attack, intelligence gathering, and electronic warfare capabilities.

V Developer:
e Lockheed Martin (USA), in collaboration with multiple NATO allies.
V Variants & Roles:
e F-35A - Conventional takeoff & landing (CTOL) variant for the U.S. Air Force.

e F-35B - Short takeoff & vertical landing (STOVL) variant for the U.S. Marine Corps.
e F-35C - Carrier-based variant (CATOBAR) for the U.S. Navy.

Key Features & Specialties of the F-35
1. Stealth Technology ¢

v Radar Cross-Section (RCS) Reduction: Built with low-observable composite materials, significantly reducing detection.
V Electromagnetic Spectrum Management: Absorbs and deflects radar waves to evade enemy tracking.

2. Advanced Avionics & Al-Driven Systems &

V Sensor Fusion: Integrates data from multiple sensors to provide pilots with a 360° battlefield picture.
V Distributed Aperture System (DAS): Real-time tracking of enemy aircraft, missiles, and ground targets.

3. Network-Centric Warfare Capabilities o

v Interoperability: Shares live battle information with ground, naval, and aerial forces.
V Joint Strike Fighter (JSF) Connectivity: Can integrate with U.S. and NATO defense networks for cooperative missions.

4. Supersonic Speed & Maneuverability *

V Speed: Achieves Mach 1.6 (1,960 km/h) without compromising stealth.
v Thrust-Vectoring: Provides unmatched agility in dogfights and high-speed chases.

5. Multi-Role Combat Capabilities @

V Air Superiority: Engages enemy fighter jets with AIM-120 AMRAAM missiles.
V Ground Attack: Uses precision-guided bombs & cruise missiles to strike high-value targets.
V Electronic Warfare: Jams enemy radar and missile defense systems, enhancing mission survivability.

F-35 vs. Indian Fighter Jets

Feature F-35 Lightning II Tejas Mk2 Rafale
Generation 5th Gen 4.5 Gen 4.5 Gen
Stealth Capability Yes Limited No

Top Speed Mach 1.6 Mach 1.8 Mach 1.8
Combat Radius 1,380 km 1,500 km 1,850 km
Weapons Load 8,160 kg 5,300 kg 9,500 kg
Operational Cost High (Most expensive fighter jet) Medium High
Technology Transfer Restricted Full Limited

Conclusion: The F-35 surpasses Indian jets in stealth and avionics, but its cost, dependency on U.S. technology, and logistical constraints pose
challenges.
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Challenges & Concerns with F-35 for India
1. Cost Factor &

V Procurement Cost: Over $100 million per unit, making it India’s most expensive fighter option.
v Operational Costs: Lifetime operational cost exceeds $2 trillion, including maintenance, logistics, and spare parts.

2. U.S. Technology & Dependency N
V Restrictions on Transfer of Technology (ToT):
e The U.S. does not allow full access to F-35’s software & weapon systems.
v/ Maintenance & Repairs:
e Repairs must be carried out at U.S. or NATO-approved facilities—a challenge for self-reliance.

3. Compatibility with Indian Air Force (IAF) Doctrine =

V 1AF operates Russian-origin Sukhoi-30 MKI & French Rafales, raising interoperability concerns.
vV New logistical and training infrastructure required for F-35 operations.

4. Geopolitical Considerations o
v Impact on India-Russia Relations:

e India’s purchase of the S-400 missile defense system from Russia already created tensions with the U.S.
e Choosing F-35 may push India away from Russia, affecting defense supplies.

v Impact on Atmanirbhar Bharat (Self-Reliance Initiative):

e Indiaisinvesting in AMCA (Advanced Medium Combat Aircraft) for indigenous stealth jet development.
e F-35 acquisition could undermine domestic defense manufacturing efforts.

Way Ahead for India
v 1.Focus on AMCA & Tejas Mk2 Development X

o Prioritize indigenous fighter jet projects to reduce foreign dependency.
o Investin stealth technology, sensor fusion, and Al-driven avionics.

V 2. Strengthen the Rafale & Su-30 Fleet <%

e Procure additional Rafales & upgrade Su-30 MKIs with modern avionics.
o Enhance the BrahMos missile-carrying capability for future aerial dominance.

V 3. Consider F-35 for Specialized Missions @

e Operate a limited fleet of F-35s for strategic deterrence & high-risk missions.
o Ensure interoperability with the Indian Navy’s future aircraft carriers.

V 4. Ensure Strategic Autonomy in Defense Ties 9

o Balance U.S,, Russia, and France partnerships to avoid over-reliance on a single country.
o Negotiate technology access and joint production if acquiring F-35s.

Man-in-Loop Anti-Ship Missile

7 Syllabus Mapping:
£ GS Paper 3 - Science & Technology (Missile Technology, Defence Capabilities, and Strategic Warfare)
2 Gs Paper 3 - Security (Naval Warfare, Indigenous Defence Systems, and India's Maritime Security)
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Context:
The Defence Research and Development Organisation (DRDO) and the Indian Navy have successfully tested the indigenous Naval Anti-Ship

Missile - Short Range (NASM-SR) with a ‘Man-in-Loop’ capability. The test was conducted from a Seaking 42B helicopter at Integrated Test Range
(ITR), Chandipur. This marks a major milestone in India's naval defence capabilities.

What is a Man-in-Loop Missile?
e A Man-in-Loop (MIL) missile is a semi-autonomous weapon that allows real-time human intervention during flight.

e Itenables a pilot or operator to make critical decisions mid-flight, such as re-targeting or aborting a missionbased on live intelligence.
o Developed by: DRDO in collaboration with the Indian Navy.

How Does the Man-in-Loop Anti-Ship Missile Work?

1. Bearing-Only Lock-On Mode: The missile is launched in a general direction toward the enemy target.

2. Live Seeker Image Transmission: The missile's seeker camera captures and transmits real-time images to the pilot via a high-bandwidth
two-way data link.

3. In-Flight Retargeting Capability: Based on new information, the pilot can redirect the missile to a specific target mid-flight.

4. Sea-Skimming Mode: The missile flies extremely low over the sea to evade enemy radar detection.

5. Terminal Phase Guidance: Uses an Indigenous Imaging Infra-Red (IIR) Seeker for precision strikes in the final attack phase.

Key Features of NASM-SR (Man-in-Loop Anti-Ship Missile)

1. Advanced Navigation & Targeting Systems @

o Equipped with an Indigenous Fiber Optic Gyroscope-based Inertial Navigation System (INS) for precise mid-course guidance.
o Electro-Mechanical Actuators & Jet Vane Control for enhanced maneuverability.

2. Stealth & Low Detectability ©

e Sea-skimming flight path minimizes detection by enemy radars.
e Uses an Imaging Infra-Red (IIR) Seeker instead of traditional radar guidance, making it harder to jam.

3. High Precision & Operational Range Gt

o Offers pinpoint accuracy in engaging enemy warships and maritime assets.
e Operational range: Over 50 km, making it ideal for short-range naval warfare.

4. Real-Time Tactical Flexibility D

e Unlike traditional ‘fire-and-forget’ missiles, MIL capability allows real-time threat assessment and decision-making.
o Enables better engagement in dynamic combat environments where enemy ships are constantly moving.

Significance of the Man-in-Loop Anti-Ship Missile
1. Strengthening India's Indigenous Defence Capabilities =

e PartofIndia’s drive toward self-reliance in defence manufacturing (Aatmanirbhar Bharat Initiative).
e Reduces dependence on imported anti-ship missiles from Russia, France, and the US.

2. Enhancing Indian Navy's Maritime Combat Capabilities N

e Provides the Navy with a precise, adaptable, and highly effective weapon system for sea-based operations.
e (Can be launched from helicopters, allowing for flexible deployment from aircraft carriers and warships.

3. Strategic Edge in Naval Warfare X

e Man-in-Loop capability gives an advantage over enemy warships, allowing course correction during battle.
o Enhances tactical survivability by preventing friendly fire incidents and enabling mid-course mission changes.

4. Boosting India’s Role in Indo-Pacific Security 9

o Strengthens India’s maritime deterrence in the Indo-Pacific region, countering threats from China and Pakistan.
e Enhances naval power projection amid rising tensions in the South China Sea and Indian Ocean Region (IOR).
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Challenges & The Way Ahead

Challenges in Deploying Man-in-Loop Missiles

“# Communication Disruptions: Requires secure, uninterrupted data links to function effectively.

“ High Cost of Development & Production: Advanced sensors and real-time processing units increase costs.

“# Electronic Warfare Threats: Vulnerable to enemy jamming and cyber attacks that could disrupt the data link.

e Short-Range Limitation: While effective in close combat, a range of 50 km limits its application in deep-sea operations.

Future Roadmap

V Increasing Range & Payload Capacity: Next-generation variants should have an extended range of 100+ km for deeper strike capabilities.

v Integrating Artificial Intelligence (AI): Al-driven target recognition can enhance autonomous decision-makingwhile retaining human control.
v Strengthening Cybersecurity Measures: Secure communication networks should be hardened against electronic warfare attacks.

v/ Multi-Platform Compatibility: Future versions could be integrated into submarines, drones, and naval warshipsfor enhanced flexibility.

INS Tamal

7 Syllabus Mapping:
» GS Paper 2 - International Relations (India-Russia Defense Ties)
2GS Paper 3 - Security & Defense (Indigenization of Defense, Naval Modernization)

Context:

INS Tamal, the last imported warship for the Indian Navy, is set to be commissioned in June 2025. This milestone marks India’s transition to
complete indigenous warship manufacturing, reinforcing its self-reliance in defense production.

What is INS Tamal?
e Type: Stealth Guided-Missile Frigate
¢ Built By: Yantar Shipyard, Russia
e Project: Part of Project 11356, under a $2.5-billion deal signed with Russia in 2016.
e Commissioning Date: Expected in June 2025

Key Features of INS Tamal
1. Stealth Technology

V Reduced radar cross-section, making detection difficult for enemy forces.
v Enhanced low-noise and low-visibility operations.

2. Advanced Weaponry & Combat Systems

V Equipped with state-of-the-art missile systems and naval guns.
V Features advanced radars and electronic warfare systems.

3. Integrated Russian-Indian Systems

V Fusion of Russian & Indian defense technology for optimized performance.
V Seamless communication & combat management systems.

4. Crew Training & Operational Preparedness

V Indian Navy personnel trained by Russian specialists for smooth induction.
V Ensures rapid deployment post-commissioning,

Strategic Significance of INS Tamal
1. End of Warship Imports: Push for ‘Atmanirbhar Bharat’

V Last foreign-built warship for the Indian Navy, marking the transition to indigenous naval construction.
v Supports India’s goal of self-reliance in defense (Atmanirbhar Bharat Initiative).
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2. Strengthening Indian Naval Capabilities

v Enhances India’s maritime defense in the Indian Ocean Region (IOR).
V Boosts blue-water navy ambitions, ensuring long-range power projection.

3. Deepening India-Russia Defense Relations

V Part of long-standing India-Russia defense cooperation.
V Technology transfer from Russia, aiding indigenous warship construction.

4. Complementing India’s Naval Modernization Drive

V Follows INS Tushil, the first warship from Project 11356, commissioned in December 2024.
v Strengthens surface combat fleet, improving India’s deterrence capability.

The Shift to Indigenous Warship Manufacturing
India’s Focus on Domestic Warship Production

= Make in India - Defense aims to achieve complete self-reliance in naval shipbuilding.
< Indian shipyards (Mazagon Dock Shipbuilders, Garden Reach Shipbuilders) developing advanced frigates, destroyers, and aircraft carriers.
= Stealth-guided missile destroyers like INS Visakhapatnam-class and next-gen frigates under Project 17A.

Challenges in Indigenous Defense Manufacturing

X Dependence on foreign technology for critical components (e.g., engines, radars).
X High-cost & delays in indigenous warship production.
X Need for advanced shipbuilding infrastructure & skilled workforce.

Way Forward: Strengthening India’s Naval Self-Reliance
V 1. Enhancing Indigenous Defense Manufacturing

o Invest in next-gen stealth technology & indigenous ship design.
o Strengthen collaboration between public & private shipyards.

V2. Reducing Dependence on Foreign Technology

e Develop indigenous naval propulsion systems.
e Accelerate indigenous missile and radar technology.

vV 3. Expanding India’s Defense Exports

e Promote India as a global defense supplier.
o Leverage INS Vikrant’s success to boost India’s naval shipbuilding market.

V4, Strengthening Naval Capabilities in the Indian Ocean Region (IOR)

e Expand maritime partnerships & joint naval exercises.
e Secure critical sea lanes against rising regional threats.
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ECONOMY

Make the World Wear Khadi Campaign

7 Syllabus Mapping:
2GS Paper 1 - Indian Heritage & Culture (Khadi’s historical significance, self-reliance, and rural development)
' GS Paper 3 - Economy & Infrastructure (Khadi's role in MSMEs, exports, and digital branding impact)

Context:

The “Make the World Wear Khadi” campaign is set to be a major highlight of the inaugural World Audio Visual & Entertainment Summit (WAVES),
scheduled in Mumbai from 1 to 4 May 2025. This initiative aims to integrate Khadi’s heritage with contemporary fashion trends, transforming it
into a globally recognized brand.

What is the ""Make the World Wear Khadi'" Campaign?

e Aglobal branding initiative designed to revive and promote Khadi as a fashionable and sustainable textile.
e Launched by:
o Advertising Agencies Association of India (AAAI)
o Ministry of Information and Broadcasting (MIB)
o Focuses on blending traditional craftsmanship with modern marketing strategies to enhance Khadi’'s global appeal.

Objectives of the Campaign

o Revitalizing Khadi’s Global Appeal: Position Khadi as a contemporary, eco-friendly, and stylish fabric for global consumers.

o Strategic Branding Efforts: Engage top advertising agencies, digital creators, and marketing experts to craft innovative campaigns.

o Promoting Indian Textile Heritage Internationally: Showcase Khadi as a symbol of India’s self-reliance, sustainability, and rich cultural
legacy.

Key Features of the Campaign
1. Integration with WAVES Summit 2025

o Part of the World Audio Visual & Entertainment Summit (WAVES), an international platform for advertising, media, and entertainment.
e Provides an opportunity for Indian textiles to gain global attention through creative marketing.

2. Open to Global Participation

e Encourages participation from advertising professionals, freelancers, and creative agencies worldwide.
e Involves various digital, print, video, and experiential marketing challenges to promote Khadi’s global footprint.

3. Sustainability & Cultural Branding

o Highlights Khadi as an eco-friendly fabric with minimal carbon footprint.
e Emphasizes its role in sustainable development and rural employment generation.

Why is Khadi Important for India?

1. Cultural & Historical Significance (GS Paper 1 - Indian Heritage & Culture)

e Symbol of India's Freedom Movement:
o Championed by Mahatma Gandhi as a tool for self-reliance and swadeshi movement.
o Used as a symbol of resistance against colonial rule and economic independence.
o PartofiIndia's Handloom & Textile Heritage:
o Represents traditional craftsmanship and indigenous weaving techniques.
o Integral to Indian identity, rural livelihoods, and artisanal empowerment.

2. Economic Impact & Employment Generation (GS Paper 3 - Economy & Infrastructure)

e Boosting MSMEs & Rural Employment:
o The Khadi and Village Industries Commission (KVIC) employs over 7 lakh artisans across India.
o Strengthening Khadi production supports rural weavers, promotes entrepreneurship, and sustains small-scale industries.
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o Expanding Khadi’s Market Presence:

o India’s Khadi industry has seen a 25% increase in sales in the last five years, with growing interest in eco-friendly textiles.

o Government initiatives like "Atmanirbhar Bharat" and "Vocal for Local" support Khadi’s domestic and international expansion.
e Global Branding & Export Potential:

o The campaign aligns with India's efforts to increase textile exports and position Khadi as a premium sustainable fabric.

o Strengthening digital marketing strategies can amplify Khadi’s international outreach.

Challenges & The Road Ahead
Challenges in Khadi Promotion

o Lack of Global Awareness: Khadi is still perceived as a traditional Indian fabric rather than a global fashion statement.

e Production & Scalability Issues: Many Khadi artisans face financial constraints and require support for modernization and supply chain
efficiency.

o Competing with Fast Fashion: Large-scale industrial textile production overshadows handmade Khadi, making it a niche product.

Way Forward

1. Global Brand Endorsements: Collaborate with international designers, influencers, and sustainable fashion brands to promote Khadi.

2. Digital & E-commerce Expansion: Strengthen online platforms like Amazon Khadi, KVIC outlets, and direct-to-consumer retail
strategies.

3. Sustainability & Certification: Establish global sustainability certifications for Khadi to enhance its credibility and marketability.

Strengthening Supply Chains: Improve infrastructure, financial support, and skill training for artisans to scale up production.

Government-Private Sector Collaboration: Encourage public-private partnerships to expand Khadi’s reach in foreign markets.

Gold Card Visa

S

7 Syllabus Mapping:
2GS Paper 2 - International Relations (Visa Policies, Migration & Global Mobility)
2 Gs Paper 3 - Economy (Foreign Direct Investment, Capital Flow, Investment Incentives)

Context:
The United States is set to reintroduce its EB-5 visa program as the “Gold Card” visa, requiring a $5 million investment for a Green Card and

eventual citizenship. The move aligns with global trends in investment visas, where countries offer long-term residency and citizenship
incentives to foreign investors.

What is an Investment Visa?

e Aninvestment visa allows individuals to obtain residency or citizenship in a foreign country by making financial investments.
o These visas, often called “Golden Visas”, provide long-term residency, tax benefits, and business expansion opportunities.

Key Features of Investment Visas:

Residency Benefits: Provides permanent or long-term residence in the host country.
Path to Citizenship: Some countries allow investors to apply for citizenship after fulfilling residency requirements.
Economic Growth Driver: Attracts foreign capital, skilled professionals, and entrepreneurs.

Eligibility Criteria for Investment Visas

1. Minimum Investment Requirement

e Varies by country, typically ranging from $200,000 to $5 million.
o Higher investments often lead to faster residency approvals and citizenship pathways.

2. Type of Investment Allowed
o Real Estate Investment - Buying property in the host country.
o Business Capital Injection - Investing in local startups or enterprises.
e Government Bonds & Infrastructure - Investing in state-approved development projects.
e Job Creation & Economic Contribution - Supporting local employment generation.

3. Minimum Stay Requirement

e Some countries require investors to spend a certain number of days per year in the country.
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e Others offer residency without mandatory physical presence.

Countries Offering Golden Visas & Investment-Based Residency
1. United Arab Emirates (UAE)

e Requires an AED 2 million (~$550,000) investment for a 10-year residency visa.
e Available for investors, entrepreneurs, and highly skilled professionals.

2. Portugal

e Previously allowed real estate investments (€500,000), but now focuses on investment funds and job creation.
e Requires €500,000 in venture capital or research projects.

3. New Zealand

e Relaxed investment visa requirements post-recession to attract wealthy investors.
e Offers Investor 1 & Investor 2 visas based on capital investment and business contribution.

4. United States (EB-5 Program / Gold Card Visa)
e Requires a $5 million investment for Green Card eligibility.

e Investors must create at least 10 jobs for U.S. workers.
e Provides a pathway to U.S. citizenship after continuous residency.

How the Investment Visa Process Works

Step 1: Application Submission

e Investor submits financial documents, proof of funds, and investment proposals.
o Application reviewed by government authorities or immigration agencies.

Step 2: Background Check & Due Diligence

e Government verifies the source of funds to prevent money laundering risks.
e Ensures compliance with anti-corruption laws and ethical investment standards.

Step 3: Investment Confirmation

e Investor transfers required funds into an approved investment project (real estate, business, or government bonds).
e Must maintain the investment for a specified period.

Step 4: Residency Permit Approval

o Ifall conditions are met, the investor receives long-term residency.
e Some countries issue permanent residency (PR) or a renewable temporary visa.

Step 5: Path to Citizenship

e After 5-10 years of continuous residence, investors may apply for citizenship (if permitted by the host country).

Economic and Strategic Impact of Investment Visas

1. Boosts Foreign Direct Investment (FDI)

e Encourages high-net-worth individuals (HNWIs) to invest in local businesses and real estate.
e Strengthens capital flow and economic stability.

2. Drives Real Estate and Infrastructure Growth

e Golden Visa programs often increase demand for luxury real estate.
e Supports urban development and smart city projects.

3. Attracts Global Talent and Entrepreneurs

e Encourages startups, innovation, and job creation.
o Fosters knowledge exchange and economic diversification.
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4. Enhances Bilateral Trade & Economic Ties

o Strengthens global partnerships between host countries and investors’ home nations.
e Improves economic diplomacy and strategic relations.

Challenges & Concerns Regarding Golden Visas

1. Risk of Money Laundering & Tax Evasion

e Some investors use investment visas to park illicit funds in foreign countries.
e Governments must enforce strict financial scrutiny and source-of-funds verification.

2. Real Estate Speculation & Housing Bubble

e Large-scale foreign investment in property can inflate housing prices, making it unaffordable for locals.
e Portugal and Spain recently revised their Golden Visa programs to prevent excessive real estate speculation.

3. Wealth-Based Immigration Inequality

e C(ritics argue that investment visas prioritize wealthy individuals over skilled migrants.
e Raises concerns about economic inequality and limited access to citizenship for lower-income applicants.

4. Policy Changes & Regulatory Uncertainty

o Governments frequently revise investment visa programs based on political and economic needs.
o Investors face risks if residency policies suddenly change or tighten eligibility requirements.

Way Forward: Reforming Investment Visa Programs
VAT Strengthening Transparency & Anti-Corruption Measures

e Implement global financial monitoring systems to prevent misuse of investment visas.
e Require stringent documentation of investment sources.

V 2. Balancing Investment with Local Economic Needs

e Introduce investment in high-priority sectors (green energy, digital economy, infrastructure).
o Restrict excessive real estate purchases to prevent housing inflation.

vV 3. Enhancing Job Creation & Public Benefit Requirements

o Ensure investment visas directly contribute to employment and economic development.
o Encourage social impact investments rather than passive financial transfers.

V4, Promoting Residency Over Citizenship Sales

e Many countries are limiting direct citizenship-by-investment programs due to concerns over security risks and economic disparities.
o Shifting towards permanent residency with a merit-based path to citizenship.

Simandou Mine

7 Syllabus Mapping:

2GS Paper 1 - Economic Geography (Mining Industry, Natural Resources)

oGS Paper 2 - International Relations (China-Africa Relations, Global Trade Dynamics)

2GS Paper 3 - Economy & Infrastructure (Global Commodity Markets, Industrial Development)

Source: Reuters

Context:

The Simandou mine in Guinea is poised to reshape the global iron ore market, as it is expected to meet 10% of China’s annual iron ore demand.
This project could challenge Australia and Brazil’s dominance in iron ore exports, altering global supply chains.
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About Simandou Mine

1. Location & Ownership

e Located in: Simandou mountain range, Nzérékoré Region, Guinea.
e Controlled by: A 75% Chinese consortium comprising Aluminium Corporation of China (Chinalco), China Baowu Steel, and Rio Tinto.
e Mining Deposits:

o Picde Fon & Ouéléba

o Spanning 7.5 km in length & 1 km wide

2. Quality & Reserves

o Ironore grade: 65% Fe content, among the highest in the world.
o Reserves:

o Estimated at 2.4 billion tonnes.

o Potential yield of 2.25 billion tonnes.

Impact on Global Iron Ore Market

1. Meeting China’s Growing Demand

e China, the world’s largest steel producer, relies heavily on iron ore imports.
e Simandou mine is projected to fulfill 10% of China’s annual seaborne iron ore demand, reducing dependency on Australia and Brazil.

2. Rising Competition with Australia & Brazil

e Current Market Leaders:
o Australia (Pilbara region - Hope Downs, Area C mines).
o Brazil (Para, Minas Gerais - Carajas Mine).
o Simandou’s high-grade ore can compete with Australia and Brazil, disrupting traditional supply dynamics.

3. Decarbonization & Green Steel Production

o High-grade iron ore (65% Fe) is well-suited for Electric Arc Furnaces (EAFs).
o EAF technology produces steel with lower carbon emissions, aligning with global decarbonization goals.
e Countries aiming for net-zero emissions in steel production may shift towards Simandou’s high-grade ore.

4. Boosting Guinea’s Economy & Infrastructure

e Includes a 620 km railway linking Simandou to the coast, enhancing trade connectivity.
e Construction of a new deep-water port, creating a logistics hub for West African mineral exports.
o Employment Generation: Thousands of jobs expected in mining, logistics, and port operations.

Top Iron Ore-Producing Nations & Key Mines

Country Major Iron Ore Mining Regions
Australia Pilbara (Hope Downs, Area C)

Brazil Para, Minas Gerais (Carajas Mine)
China Liaoning (Dataigou Iron Mine)
India Chhattisgarh, Karnataka (Bailadila, Donimalai, Kumaraswamy)
Russia Belgorod Oblast
Challenges & Concerns

1. Political & Governance Risks in Guinea

e Guinea has historical instability, raising concerns about policy consistency and investor confidence.
e Government ownership stake may lead to political interference in operations.

2. Infrastructure Development Delays

e The 620 km railway and port construction are complex projects, requiring massive investment.
o Delays in infrastructure readiness could postpone Simandou’s full operational capacity.

3. Environmental & Social Impact

e Large-scale mining may affect biodiversity in the Nzérékoré region.
e Risk of displacement of local communities due to land acquisition for mining and transport infrastructure.
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4. Market Uncertainty & Global Price Volatility

e Iron ore prices fluctuate due to demand-supply imbalances.
e Global steel demand trends, trade policies, and decarbonization efforts may impact Simandou’s profitability.

Way Forward: Maximizing Simandou’s Potential
V1. Strengthening Governance & Investment Security

o Guinea must ensure regulatory transparency to attract long-term investment.
e Implementing clear mining laws and anti-corruption measures will be key.

V2. Fast-Tracking Infrastructure Development

o International financing and technology partnerships can accelerate railway and port construction.
e Ensuring timely completion will prevent logistical bottlenecks.

V 3. Sustainable Mining Practices

e Adopting environmentally responsible extraction methods to reduce impact on local ecosystems.
e Social responsibility initiatives for community development and resettlement support.

V 4, Diversifying Export Markets

o Expanding export destinations beyond China, targeting emerging markets like India and Southeast Asia.
o Strengthening trade ties with steel producers in Europe and the US.

Talent Shortage: Addressing India’s Workforce Challenges & Opportunities

7 Syllabus Mapping:
2 Gs Paper 3 - Economy (Employment, Skill Development, Global Labor Markets)
2 Gs Paper 2 - Governance (Migration Policies, Bilateral Agreements)

Context:

The FICCI-KPMG study, ‘Global Mobility of Indian Workforce’, projects a severe talent shortage of 85.2 million workers by 2030, potentially
causing $8.45 trillion in unrealized annual revenue, equivalent to the combined GDPs of Germany and Japan.

This report underscores the global demand for skilled professionals and India’s strategic role in workforce mobility.

Key Data Insights from the Report

V Global Talent Shortage (2030): 85.2 million workers.

V Potential Revenue Loss: $8.45 trillion annually due to skill gaps.

V India’s Diaspora Growth: Second-largest & fastest-growing in Australia.

V India’s GDP Projection (2030): Expected to reach $6.5 - $9 trillion, depending on global workforce integration.

Reasons Behind Global Talent Shortage
1. Demographic Shifts =

v Aging populations in Europe, GCC, and Australia are increasing demand for healthcare & service-sector workers.
v Example: Europe’s working-age population is projected to decline by 15 million by 2030 (Eurostat).

2. Skill Mismatch @

vV Workforce skills do not align with high-demand sectors like Al, 10T, blockchain, and sustainability.
v Example: By 2027, 44% of core sKkills will change (WEF Future of Jobs Report 2023).

3. Regulatory Barriers mw

V Complex visa processes & non-recognition of Indian degrees in certain countries.
v Example: India ranks 92nd in the Global Talent Competitiveness Index 2023.
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4. Emerging Technologies & Automation &

V Al, Big Data, and automation are creating new skill demands but also disrupting traditional jobs.
v Example: The global Al market is projected to reach $266 billion by 2027 (CAGR 33.2%).

5. Exploitative Recruitment Practices

v Human trafficking & illegal labor migration deter skilled workers from global mobility.
v Example: The UAE & Gulf Cooperation Council (GCC) have reported rising cases of fraudulent recruitment practices.

Opportunity for India’s Workforce in Global Migration
1. High Global Demand for Skilled Workers ~
V Countries facing acute labor shortages:
e GCC, Europe, & Australia need skilled professionals in healthcare, services, IT, and engineering.
V India’s advantage: A large, young, English-speaking population.
V Example: The UK, Canada, and Germany have relaxed work visa norms to attract Indian talent,

2. Strengthening the ‘Skill India Mission’ -

v Over 40 million workers trained since 2015.
v More focus on Al, coding, cybersecurity, and data science training.

3. Bilateral Agreements & FTAs o

V India is expanding skill mobility agreements with key markets like GCC, EU, UK, and Australia.
v Example: India-UAE CEPA (Comprehensive Economic Partnership Agreement) facilitates job mobility.

4. Digital Platforms for Transparent Hiring |

v Online job portals can ensure legal protections and reduce fraud in overseas recruitment.
v Example: Bharat SKills Portal & NSDC’s e-learning platforms offer global job certifications.

5. Boosting India’s Economic Growth ®

v Tapping into the $8.45 trillion global talent gap can help India reach a $9 trillion GDP by 2030.

Challenges for India’s Talent Migration
1. Regulatory & Immigration Hurdles (%)

vV Work visa restrictions & non-recognition of Indian degrees in countries like Germany & Australia.
v Example: Stringent EU work permits limit mobility for non-EU professionals.

2. SKill Gaps & Training Mismatches ¥

v Indian training programs often lack global accreditation.
v Need for sector-specific workforce training to meet global job market demands.

3. Illegal Migration & Human Exploitation !

V Unregulated recruitment agencies exploit workers, leading to fraud & forced labor.
v Example: Middle East “visa trading” scams have led to Indian workers being stranded without jobs.

4. Cultural & Linguistic Barriers n

V Language proficiency & cultural differences affect workforce integration.
V Greater need for language training programs (German, French, Arabic, Mandarin, etc.).

5. Political & Policy Uncertainty ™
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v Tighter immigration rules in the UK, EU, and the US due to domestic employment concerns.
v Example: The US H-1B visa lottery system makes it harder for Indian tech workers to secure jobs.

Way Forward: Enhancing India’s Global Talent Mobility

AT Sector-Specific Training & Skill Standardization

o Align workforce training with Al, sustainability, cybersecurity, and automation trends.
o Enhance global recognition of Indian skills through accreditation partnerships.

V2. Strengthen Recruitment Regulations & Oversight

e Stricter laws against fraudulent recruitment agencies.
o Expand digital hiring platforms to ensure transparency in overseas job placements.

v 3. Mutual Recognition of Qualifications

e Strengthen India’s collaboration with foreign institutions for degree equivalency.
o Example: India-Australia "Mutual Recognition of Qualifications" agreement (2023).

V 4. Public-Private Partnerships (PPP) in Skill Development

o Encourage tech giants (Google, Microsoft, Amazon) to lead upskilling programs.
o Expand industry-linked apprenticeships & on-the-job training.

V 5. Promote Circular Migration Policies

o Encourage temporary work visas & rotational workforce models to balance labor demand.
o Ensure workforce return & reintegration for long-term economic benefits.

Servicification of Manufacturing

7 Syllabus Mapping:
2GS Paper 3 - Economy (Manufacturing Sector, Services Sector, Employment Trends)
» GS Paper 2 - Governance (Labor Policies, Wage Structures)

Context:

The Confederation of Indian Industry (CII) President recently stated that rising wages in India are becoming harder to analyze due to the
increasing ‘servicification’ of manufacturing.

This shift is blurring the boundaries between manufacturing and services, making it difficult to track wage growth and labor market trends.

What is Servicification of Manufacturing?
V Definition:

e The growing reliance on specialized services within the manufacturing sector.
o Instead of handling non-core operations in-house, manufacturers outsource them to service providers.

V Key Shift:

e Manufacturing firms are evolving into hybrid entities, integrating services, automation, and Al-driven processes.
e This is part of the "Industry 4.0 revolution,” where smart manufacturing and digital integration redefine traditional factory roles.

How Does Servicification of Manufacturing Occur?

1. Outsourcing Utility & Facility Management =&

v Manufacturers no longer manage their own power, water, logistics, or security.
v Example: Large firms hire specialized service providers to handle infrastructure and operations.
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2. OEM-Led Equipment Management Q

V Original Equipment Manufacturers (OEMs) maintain, repair, and optimize machinery instead of in-house factory technicians.
v Example: CNC machine makers now offer predictive maintenance contracts to manufacturers.

3. Workforce Servicification & Contracting =

v Manufacturers increasingly hire contract workers for non-core roles.
V Roles like transportation, warehousing, and IT support are outsourced to third-party agencies.

4. Technology & Al Integration &

v Al-powered predictive analytics, digital twins, and cloud computing manage operations remotely.
v Example: Aerospace and automobile firms use Al-driven defect detection instead of manual inspections.

Impacts of Servicification of Manufacturing
1. Boost in Efficiency & Specialization

V Core manufacturing becomes more streamlined as experts handle specialized tasks.
v Companies cut costs and improve quality by leveraging external expertise.

2. Shift in Wage Structure & Labor Market ul

v More workers are moving from formal manufacturing employment to contractual service roles.
v Wages appear stagnant in manufacturing, but earnings may be shifting to service-based contracts.

3. Rise in Demand for High-Skilled Service Jobs ~

V Traditional factory jobs decline, while service professionals (engineers, IT experts, logistics managers) grow.
V Digital and automation-related roles replace traditional manual tasks.

4. Blurring Industry Boundaries @

v Manufacturing & services now overlap, making it difficult to classify jobs, firms, and economic output.
v Example: A company producing industrial robots also offers "robot-as-a-service", integrating manufacturing with services.

5. Global Competitiveness in Manufacturing o

V India’s PLI (Production-Linked Incentive) scheme aims to boost high-tech manufacturing, but servicification will determine long-term
growth.
V China, Germany, and Japan are already integrating services into their manufacturing ecosystems.

Challenges & Concerns in Servicification of Manufacturing

1. Job Security & Informalization

v More contractual & gig-based employment reduces long-term job security.
v Permanent factory jobs decline as short-term service contracts rise.

2. Wage Growth Disparity ]

V Core manufacturing wages appear stagnant as more workers shift to outsourced services.
v Higher-paid Al & analytics jobs replace traditional manufacturing roles, widening wage inequality.

3. Regulation & Labor Laws

V India’s labor laws focus on factory workers, but contracted service workers lack strong protections.
V Need for revised labor policies to cover outsourced manufacturing jobs.

4. Dependency on External Service Providers X

v Over-reliance on external firms for logistics, maintenance, and tech services could increase operational risks.
v Disruptions in service providers’ supply chains may directly impact manufacturers.
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Way Forward: Managing Servicification Effectively
V 1. Workforce Upskilling & Reskilling Programs L 4

o Expand training programs in Al, automation, and digital operations.
e Example: PM Kaushal Vikas Yojana (PMKVY) should integrate Industry 4.0 skills.

V 2. Balanced Wage Reforms & Policy Adjustments &

e Revise minimum wage laws to accommodate service workers in manufacturing.
e Implement "Fair Wage Service Contracts" to prevent underpayment in outsourced roles.

V 3. Strengthening Contract Worker Rights =

o Ensure contract workers get job security, social security, and benefits like permanent employees.
o Expand EPFO & ESI schemes to include gig & service workers in manufacturing.

V 4. Tax Incentives for Al & Smart Manufacturing Adoption =

o Encourage firms to invest in digital infrastructure while ensuring job creation.
o Example: PLI incentives for smart factories & Al-led process automation.
KEE

V5. Encourage Local Service Ecosystems for Manufacturing ==

o Develop domestic service providers to prevent over-reliance on foreign technology firms.
o Integrate MSMEs into larger manufacturing supply chains through service-driven partnerships.

SOCIETY AND SOCIAL ISSUES

Jhumoir Binandini: Cultural Heritage of Assam’s Tea Tribe Communities

7 Syllabus Mapping:
2GS Paper 1 - Indian Art & Culture (Folk Dances, Cultural Expressions)
2GS Paper 1 - Society (Tribal Heritage, Migration, Labor Movements)

Context:

The Prime Minister attended the largest-ever Jhumoir Binandini event in Guwahati, Assam, commemorating the 200th anniversary of Assam’s
tea industry. This event celebrated the rich cultural heritage of Assam’s tea garden workers, highlighting the historical struggles and
contributions of the tea-tribe community.

What is Jhumoir Binandini?

1. A Traditional Folk Dance of Assam’s Tea Tribes
e Performed by: Women from tea garden communities in Assam.
e Occasions: Agricultural festivals, social gatherings, and community celebrations.
e Cultural Representation: Expresses joy, resilience, and the struggles of tea-plantation workers.

2. Region of Origin & Geographic Spread

e Predominantly performed in Assam, especially in districts with a high concentration of tea estates.
e Associated with festivals and community events in tea garden areas.

3. Theme & Cultural Significance

V Depicts the Struggles of Tea Workers - Songs narrate migration, labor hardships, and resilience.
v Symbol of Community Identity - Preserves the heritage and traditions of tea-tribe migrants.
V Celebration of Agricultural Life - Performed during harvest seasons and special occasions.
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Key Features of Jhumoir Dance
1. Dance Formation & Style

v Women perform in red and white sarees, while men play traditional musical instruments.
V Dancers hold hands in a synchronized manner and move gracefully in a circular formation.

2. Music & Instruments
V' Accompanied by instruments like:
e Madal (a double-headed drum)
e Dhol, Dhak, and Cymbals
¢ Flutes and Traditional Wind Instruments

V Lyrics borrow from multiple languages, including:

e Nagpuri, Khortha, Kurmali, and Assamese

Tea-Tribe Communities Associated with Jhumoir Dance

e The dance is deeply rooted in Assam’s tea-tribe community, consisting of:
v Santhal
v Munda
V Kurukh (Oraon)
V Kharia
V Other tribes with origins in Jharkhand, Odisha, Chhattisgarh, and West Bengal

Historical Background of Assam’s Tea-Tribe Community

1. Migration During the British Colonial Era

o Tea-tribe workers were originally from central and eastern India, brought to Assam by British colonial rulers.
e They were forcibly migrated from Jharkhand, Odisha, Chhattisgarh, and West Bengal to work in Assam’s tea plantations.

2. Harsh Working Conditions & Social Displacement
o British plantation owners exploited tea workers under severe conditions.
o Low wages, poor living conditions, and cultural alienation led to socio-economic struggles.
e Jhumoir dance evolved as a form of resistance, cultural preservation, and social unity.
3. Contribution to Assam’s Economy & Cultural Fabric
e The tea-tribe community played a crucial role in making Assam a global leader in tea production.

e Despite their contributions, they struggled for recognition, fair wages, and cultural rights.
e Jhumoir Binandini remains a powerful symbol of their identity and history.

Significance of Jhumoir Binandini in the Present Day
1. Cultural Revival & Preservation

V The government and cultural bodies are actively promoting Jhumoir dance.
v The 200th anniversary of Assam’s tea industry highlights its deep-rooted legacy.

2. Socio-Economic Empowerment of the Tea-Tribe Community

V The recognition of Jhumoir raises awareness about the struggles of tea workers.
v Encourages government policies for better living conditions and social development.

3. Tourism & Heritage Promotion

v Jhumoir dance is being integrated into Assam’s cultural tourism programs.
V Assam’s Tea Festival and Bihu celebrations now feature Jhumoir performances.
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Challenges Faced by Assam’s Tea-Tribe Community
1. Socio-Economic Marginalization

X The community still faces economic hardships due to low wages and lack of land rights.
X Limited access to education and healthcare remains a pressing issue.

2. Lack of Political Representation
X Despite their significant population, tea-tribe communities struggle for political and social representation.
3. Preservation of Cultural Heritage

X Modernization and lack of institutional support pose a threat to traditional practices like Jhumoir.
X Need for structured initiatives to document and promote the dance form globally.

Way Forward: Strengthening Cultural & Economic Rights of Tea-Tribes
V 1. Government Support for Economic Upliftment

e Introduce special welfare schemes for tea-tribe workers.
e Strengthen policies related to minimum wages, housing, and land rights.

v 2. Cultural Revival & Promotion

e Include Jhumoir in school curriculums to pass cultural knowledge to future generations.
o Establish regional cultural centers and museums to showcase Assam’s tea heritage.

V 3.Increased Representation & Policy Advocacy

o Encourage active political participation of tea-tribe leaders.
e Strengthen community-based organizations for advocacy and policy discussions.

V 4, Integration with Assam’s Tourism Industry

e Develop eco-cultural tourism packages featuring Jhumoir dance performances.
e Market Assam’s tea heritage and tribal culture on global platforms.

Tribes in News: Cultural Heritage & Contemporary Challenges

7 Syllabus Mapping:
oGS Paper 1 - Indian Society & Tribal Culture (Tribal Heritage, Language, Art Forms)
2GS Paper 2 - Governance (Tribal Rights, Forest Conservation, Welfare Policies)

Soliga Tribe
Context:

The Prime Minister praised the Soliga tribe for their role in increasing the tiger population in BRT Tiger Reserve, Karnataka.

Geographical Distribution:

? Located in:
v Biligiri Rangana Hills (BRT Tiger Reserve), Male Mahadeshwara Hills - Karnataka.
v Some presence in Tamil Nadu.

Cultural Aspects:

V Language: Speak Sholaga (Dravidian language).
v Religious Practices: Worship Biligiri Ranganatha Swamy (Vishnu) and practice nature-based spiritual traditions.
V Festivals & Rituals: Firewalking rituals, nature-worship ceremonies.
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Livelihood & Occupation:

V Traditional Practices: Shifting agriculture, honey collection, and foraging.
vV Modern Adaptation: Engaged in minor forest produce trade & ecotourism projects.
V Role in Conservation:

e First tribal community in India to receive habitat rights under Forest Rights Act (FRA), 2006.
o Work alongside forest officials to protect tiger habitats.

Challenges:

X Forest Conservation Policies: Restrictions on traditional forest access.
X Land Alienation & Encroachments: Struggles for community land ownership.
X Limited Education & Health Infrastructure: Lack of tribal-centric development programs.

Pardhi Tribe
Context:

Activists and lawyers opposed the Madhya Pradesh government’s order for search and surveillance of nomadic tribes, including the Pardhi
community, raising concerns over discriminatory treatment.

Geographical Distribution:

? Located in:
v Maharashtra, Madhya Pradesh, Gujarat, Andhra Pradesh.
v Traditionally nomadic hunters, now settled in rural areas.

Cultural Aspects:

V Language & Religion: Speak local dialects, follow Hindu traditions, worship nature-linked deities.
V Social Structure: Divided into subgroups:

o Vaghri Pardhi, Phase Pardhi, Pal Pardhi, Gav Pardhi, Takankar, Takari.
V Traditional Practices: Known for tracking, hunting, and nature-based sKills.

Livelihood & Transition:

V Historically hunters, later branded as a ‘Criminal Tribe’ under British-era laws.
v Post-Independence Struggles: Lack of rehabilitation, continued stigma.
vV Modern Occupations:

o Shifted to agriculture, handicrafts, street vending, and daily wage labor.
o Few Pardhi youth enter sports & conservation efforts (notably in tiger tracking).

Challenges:

X Stigma & Criminalization: Still viewed with suspicion due to colonial-era prejudices.
X Lack of Legal Identity & Documentation: Many lack caste certificates & voting rights.
X Poverty & Exclusion: Low education levels, limited economic opportunities.

Irula Tribe
Context:

A nine-day workshop in Attappady, Kerala, was organized to revive Ramar Koothu, a traditional dance-drama of the Irula tribe, which is on
the verge of extinction.

Geographical Distribution:

? Located in:
v Tamil Nadu: Nilgiris, Coimbatore, Dharmapuri.
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V Kerala: Palakkad, Attappady.
v/ Karnataka: Bengaluru Rural, Chikkaballapur.

Cultural Aspects:

v Language: Speak Irula (Dravidian language).
v Religious Practices:

o Follow animistic traditions, blended with Hindu beliefs.
e Worship local deities, nature spirits, and ancestors.
V Traditional Art Form:

o Ramar Koothu: A Ramayana-based dance-drama, now at risk of disappearing.
e Performed during temple festivals and community events.

Livelihood & Economic Activities:

V Historically known as expert snake-catchers.

v Engaged in herbal medicine practices (traditional healers).

V Forest-based occupations: Honey collection, small-scale farming, daily labor.
v/ Modern Work: Many now work in plantations & construction sectors.

Challenges:
X Loss of Traditional Livelihoods: Ban on snake-catching has affected incomes.

X Marginalization & Land Rights Issues: Struggles over forest access & ownership.
X Neglect of Cultural Heritage: Ramar Koothu & other Irula traditions fading due to urbanization.

Comparative Analysis of the Three Tribes

Tribe Location Cultural Practices Occupation Key Issues
Soliga Karnataka Worship Biligiri Ranganatha Shifting agriculture, honey collection, Forestrights struggles,land alienation,
Swamy, fire-walking rituals forest produce trade, ecotourism limited access to education &
healthcare
Pardhi Maharashtra, MP, Hindu beliefs, divided into Transitioned from hunting to Criminalization, stigma, exclusion
Gujarat, AP subgroups, nomadic heritage  agriculture, handicrafts, and labor from mainstream society
Irula  Tamil Nadu, Kerala, Animistic traditions, Ramar Snake-catching, herbal medicine, Loss of traditional occupations,
Karnataka Koothu (folk dance-drama) small-scale farming, construction -cultural decline,lack ofland rights
work

Way Forward: Strengthening Tribal Welfare & Cultural Preservation
v, Securing Tribal Land & Forest Rights

e Strengthen implementation of Forest Rights Act (2006) to ensure land ownership.
o Preventillegal evictions and ensure community-based conservation models.

V2. Recognizing & Protecting Cultural Heritage

e Document & promote dying art forms like Ramar Koothu.
o Integrate tribal festivals & performances into tourism & education programs.

V' 3. Economic Empowerment & Skill Development

e Promote traditional crafts & eco-tourism initiatives for sustainable incomes.
e Provide vocational training for alternative livelihoods in agriculture, tourism, and conservation.

V 4, Reducing Stigma & Ensuring Legal Identity

e Grant ST certificates & voting rights to marginalized tribes.
e End criminalization of nomadic groups and create inclusive legal policies.

V 5. Improving Access to Education & Healthcare

e Special tribal scholarships, hostels, and mobile healthcare services to ensure better living conditions.
o Bilingual education to preserve native languages while promoting literacy.
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Kota Cares Initiative

7 Syllabus Mapping:
2 Gs Paper 2 - Governance (Education Policies, Mental Health Interventions)
oGS Paper 1 - Society (Youth Stress, Suicide Prevention, Urban Student Welfare)

Context:

The Kota district administration has launched the “Kota Cares” initiative to address the rising stress levels, mental health concerns, and safety
issues among students enrolled in coaching centers. This comes amid increasing cases of student suicides in Kota, which hosts 1.25 lakh aspirants
annually preparing for competitive exams like JEE and NEET.

What is the Kota Cares Initiative?

1. Overview

V' A student support initiative focused onmental well-being, safety, and Dbetter living conditionsfor students.
v Aims to create a student-friendly environment by improving accommodation standards, mental health support, and recreational facilities.

2. Key Objectives

@ Reduce stress & mental health issues among students.

@ Strengthen safety & security measures in hostels and coaching centers.

@ Ensure fair hostel pricing & accommodation regulations to prevent financial exploitation.
@ Improve student welfare facilities, including recreational zones and emergency medical aid.

How It Works: Key Features of Kota Cares

1. Student Housing Reforms

V Elimination of Caution Deposits: Prevents excessive financial burden on parents.
v Cap on Maintenance Fees: Limited to X2,000 per student to control hostel costs.
v Transparent Payment Systems: Mandatory receipts for all financial transactions.

2. Enhanced Safety & Security Measures

v CCTV Surveillance & Biometric Access in hostels for strict entry regulation.

V Fire Safety Compliance: Mandatory Fire Safety NOCs for all coaching institutes & hostels.

V Suicide Prevention Devices: Installation of spring-loaded ceiling fans and emergency call buttons in hostels.
v Round-the-Clock Monitoring: Deployment of trained hostel staff for student well-being checks.

3. Mental Health & Recreation Support

V Student Support Centers: Free counseling and emotional well-being sessions.
V Recreational Zones & Sports Facilities: Stress-relief activities for students to unwind.
v/ Mid-Term Food Services: Quality assurance in hostel meals for better nutrition & energy levels.

4.24/7 Emergency Services & Helpline

V Dedicated Medical Helplines: Quick-response emergency healthcare teams.
v Helpdesks at Transport Hubs: Assistance for students at bus stops & railway stations.
v Emergency Response Units in Hostels: Immediate intervention in distress situations.

Expected Impact of Kota Cares Initiative

Area Positive Outcomes

Mental Health Reduction in stress, anxiety, and depression among students.
Suicide Prevention Strengthened early intervention & psychological support.
Financial Relief Fair pricing of hostel services reduces burden on parents.

Safety & Security Stronger hostel regulations & surveillance prevent incidents.
Reputation of Kota Kota becomes a safer, student-friendly education hub.
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Challenges in Implementation

X Resistance from Hostel Owners: Restricting caution deposits & maintenance fees may face opposition.

X Mental Health Stigma: Many students may hesitate to seek counseling due to fear of judgment.

A Monitoring & Enforcement Issues: Ensuring consistent compliance across thousands of hostels is challenging.

X Sustained Student Engagement: Encouraging regular participation in mental health & recreational programsrequires cultural change.

Way Forward: Strengthening the Initiative
V 1. Strict Regulation & Monitoring

o Establish a Student Welfare Compliance Committee to enforce Kota Cares guidelines.
o Digitize complaint redressal for students facing exploitation.

V2. Expanding Mental Health Awareness

e Conduct mandatory stress management workshops in coaching centers.
o Integrate peer mentoring & group therapy sessions for student engagement.

v 3. Community & Parental Involvement

e Encourage parental counseling & awareness on reducing academic pressure.
o Establish a helpline for parents to track student well-being remotely.

V4, Encouraging a Balanced Academic Lifestyle

e Promote alternative learning models to reduce extreme pressure in coaching culture.
e Introduce creative and sports-based de-stress programs.

AGRICULTURE

Reducing India’s Fertilizer Dependence

7 Syllabus Mapping:
2GS Paper 3 - Agriculture (Fertilizer Subsidies, Soil Health, Sustainable Farming)
' GS Paper 3 - Economy (Import Dependency, Fiscal Burden, Market Reforms)

Context:

The Indian government is strategizing to reduce fertilizer dependency, particularly on high-analysis fertilizers like Urea, Di-Ammonium
Phosphate (DAP), and Muriate of Potash (MOP). These fertilizers pose economic, environmental, and governance challenges, making it crucial
to explore sustainable alternatives.

Current Status of Urea, DAP, and Potash in India

1. Urea (Nitrogen Fertilizer)

V Production: India produces 31.4 million tonnes (MT) of Urea (2023-24), up from 22 MT in 2011-12.
v Imports: Dependency has reduced from 9.8 MT (2020-21) to 7 MT (2023-24) due to domestic production improvements.
v Economic Survey 2023-24: Highlights increased efficiency in urea plants, lowering costs.

2. Di-Ammonium Phosphate (DAP - Phosphorus Fertilizer)

v Imports: India imports both finished DAP & raw materials from Saudi Arabia, Morocco, Jordan, and China.
v High Cost: Import price: $636 (X55,150) per tonne; Production cost: 365,000 per tonne.
V Subsidy Burden: Govt caps retail price at ¥27,000 per tonne, requiring heavy subsidies.
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3. Muriate of Potash (MOP - Potassium Fertilizer)

v 100% Imported: India has no mineable potash reserves, importing from Canada, Russia, and Jordan.
V Price Volatility: Global price fluctuations increase India’s import bill.

Consequences of Urea, DAP, and MOP Overuse

1. Economic Impact

X Rising Import Bill: X1.75 lakh crore spent on fertilizer subsidies in 2023-24.
X Unsustainable Subsidy Model: Govt spends X1,500 per bag of Urea, keeping prices artificially low.
X Price Vulnerability: Global fertilizer price fluctuations impact domestic food security.

2. Environmental Impact

X soil Degradation: Overuse of Urea & DAP reduces organic carbon in soil, lowering fertility.
X Groundwater Contamination: Nitrogen leaching leads to nitrate pollution, harming water bodies.
X Declining Productivity: Excess fertilizers reduce soil microbial diversity, affecting crop yield.

3. Governance Challenges

X Subsidy Misuse: Cheap subsidized fertilizers are diverted for non-agricultural use.
X Policy Gaps: Lack of regulation on soil testing & nutrient application causes imbalanced fertilization.
X Supply Chain Disruptions: Geopolitical tensions (Russia-Ukraine war) affect potash & phosphate imports.

Potential Substitutes for Urea, DAP, and MOP
1. Ammonium Phosphate Sulphate (APS - 20:20:0:13)

V Better Alternative to DAP: Contains Sulphur (S), unlike DAP.
v Reduces Import Dependence: Uses less phosphoric acid, lowering import costs.
v Market Growth: APS sales rose by 32.4%, replacing DAP in several regions.

2. Nano Urea & Nano DAP

v Higher Nutrient Efficiency: Better absorption than conventional fertilizers.
V Cost-Effective: Requires lower application rates, reducing overall fertilizer use.
V IFFCO Trials: 15-20% yield improvement observed with Nano Urea application.

3. Single Super Phosphate (SSP - 16% P, 11% S)

V Sulphur-Enriched Alternative: Ideal for oilseeds, pulses, and vegetables.
V Lower Cost: More affordable than DAP, improving accessibility for small farmers.

4. Biofertilizers & Organic Manure

v Reduces Chemical Fertilizer Use: Improves soil health without environmental damage.
v Govt Promotion: PM-PRANAM scheme incentivizes alternative fertilizers.

5. NPKS Complex Fertilizers (10:26:26:0, 12:32:16:0)

v Balanced Nutrient Composition: Replaces DAP & MOP while fulfilling soil requirements.
v Market Growth: Sales of NPKS fertilizers increased to 14 MT in 2024-25 from 7.3 MT in 2013-14.

Effectiveness of Substitutes

Alternative Benefit Impact

Nano Urea & Nano DAP Higher nutrient efficiency = Reduces Urea/DAP dependency
Ammonium Phosphate Sulphate (APS) Balanced N, P, and Sulphur Cuts phosphoric acid import
Single Super Phosphate (SSP) Sulphur-rich Boosts oilseed & pulse productivity
Biofertilizers & Organic Manure Eco-friendly, cost-effective = Restores soil fertility

NPKS Complex Fertilizers Custom blends for crops Reduces MOP & DAP reliance
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Government Initiatives & Policy Support
v 1. PM-PRANAM Scheme (2023)

e Promotes alternative fertilizers to reduce Urea & DAP consumption.
o Incentivizes states for cutting chemical fertilizer use.

V 2. Nutrient-Based Subsidy (NBS) Policy

e Supports complex fertilizers like NPK, SSP, and APS.
e Encourages balanced fertilizer application based on soil health cards.

V 3. Soil Health Card Scheme

e Mandatory soil testing before fertilizer application.
o Improves awareness about nutrient-efficient farming.

V 4. Green Hydrogen & Domestic Fertilizer Production

e India aims to produce green ammonia (hydrogen-based fertilizers) to reduce import dependency.
e Strengthening domestic mining for phosphatic rock processing.

V 5.Smart Agriculture & Precision Farming

e Al-driven fertilizer application (Microsoft FarmVibes Al) optimizes fertilizer use.
o Satellite-based soil mapping helps reduce wastage & improve efficiency.

Way Ahead: A Sustainable Fertilizer Strategy

v 1. Balanced Fertilization Awareness

o Educate farmers on the importance of nutrient balance in crop production.
e Promote integrated nutrient management (INM) with organic & biofertilizers.

V' 2. Restructuring Subsidy Model

o Shift focus from urea-centric subsidies to APS, Nano Urea & organic alternatives.
o Introduce direct benefit transfer (DBT) for fertilizer subsidies.

V 3. Strengthening Domestic Production

e Investin indigenous R&D for biofertilizers.
e Develop potash mining partnerships to reduce import reliance.

V 4, Smart & Data-Driven Fertilizer Application

e Use Al & IoT-based monitoring to optimize nutrient application.
e Encourage precision agriculture tools to minimize overuse.

V 5. Climate-Resilient Farming Policies

o Align fertilizer policy with sustainable agriculture & climate goals.
e Encourage carbon farming & regenerative agricultural practices.

Conclusion

India’s heavy dependence on imported Urea, DAP, and Potash is economically and environmentally unsustainable. Shifting to balanced
fertilizers like APS, Nano Urea, and organic alternatives is crucial for long-term agricultural sustainability.

Government initiatives, subsidy restructuring, and farmer awareness will play a key role in reducing fertilizer imports and ensuring self-
sufficiency in India’s agricultural sector.
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Project Farm Vibes

7 Syllabus Mapping:
2 Gs Paper 3 - Science & Technology (Al in Agriculture, Precision Farming)
oGS Paper 3 - Agriculture (Sustainable Farming, Climate-Resilient Agriculture)

Context:

Microsoft CEO Satya Nadella highlighted Project Farm Vibes in Baramati, Maharashtra, where Al-driven solutions improved crop yield by 40%
and reduced fertilizer use by 25%.

The Agricultural Development Trust, Baramati, in collaboration with Microsoft, is now expanding this Al-based experiment from 1,000 to
50,000 farmers, showcasing India’s potential in Al-powered agriculture.

What is Project Farm Vibes?

v An Al-driven agricultural technology suite developed by Microsoft Research.

V Uses satellite data, IoT sensors, drones, and Al algorithms to generate real-time farming insights.
v Aims to enhance productivity, optimize resource usage, and promote climate-smart agriculture.
V Key Partners:

e Microsoft Research & Azure Al Team

e Agricultural Development Trust, Baramati
e Oxford University Al Researchers

How Al Transformed Agriculture in Baramati

Al-Driven Technology Impact on Farming

Sensor Fusion Technology Real-time drone, satellite, and soil sensor data optimized farm operations.
Al-Powered Insights Al analyzed soil moisture, temperature, pH levels, and humidity for precision farming.
Vernacular Al Assistance Farmers received Al-generated advice in local languages, increasing accessibility.
Precision Farming Al-enabled spot fertilization reduced chemical overuse by 25%, improving soil health.

Climate-Responsive Farming Al-monitored weather patterns & irrigation, enhancing water management & crop scheduling.
Impact of Project Farm Vibes on Agriculture

1. Increased Productivity & Cost Efficiency

vV 40% Increase in Crop Yield: Al-generated customized soil & irrigation plans improved output.
V' 25% Reduction in Fertilizer Costs: Al-optimized nutrient management minimized chemical overuse.

2. Sustainable & Climate-Resilient Farming

V' 50% Water Conservation: Al-driven irrigation prevented excess water usage, reducing groundwater depletion.
v Climate-Smart Strategies: Al-assisted pest forecasting & early weather alerts reduced losses.

3. Faster & More Profitable Crop Cycles

v Sugarcane Harvest Time Reduced from 18 to 12 Months: Al-based growth tracking accelerated yield cycles.
v 12% Reduction in Post-Harvest Losses: Al-enabled supply chain analytics improved logistics & storage.

Challenges in AI Adoption for Indian Agriculture

X Limited Digital Literacy: Many farmers struggle to use Al-powered apps & tools.

A High Initial Costs: Al-enabled IoT devices & drones require subsidies for wider adoption.

X Internet & Connectivity Barriers: Rural areas lack stable internet infrastructure for real-time Al updates.

X Farmer Awareness & Trust Issues: Resistance due to lack of awareness & concerns over Al-recommended practices.

Way Forward: Scaling AI-Based Agriculture in India
VAT Digital Literacy & Farmer Training

e Conduct Al-awareness campaigns through Krishi Vigyan Kendras (KVKs).
o Offer vernacular Al assistance tools for easy adoption.
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v 2. Government-Private Sector Collaboration

o Integrate Al tools into PM-KISAN & Digital Agriculture Missions.
e Provide financial incentives for Al-powered precision farming.

v 3. Strengthening Rural Digital Infrastructure

e Expand 5G connectivity & rural broadband for real-time Al adoption.
o Establish Al-powered AgriTech hubs in rural districts.

V 4. Al & IoT-Based Climate-Resilient Farming

e Develop Al-driven climate forecasting models to protect against extreme weather.
e Promote Al-based crop diversification techniques to reduce risk.

GEOGRAPHY AND DISASTER

Gulf of Mannar: A Strategic and Ecological Marine Region

-/ Syllabus Mapping:

£ GS Paper 1 - Geography (Physical Geography, Coastal Ecosystems, and Marine Biodiversity)

A Gs Paper 3 - Economy & Energy (Hydrocarbon Exploration, Natural Resources, and Sustainable Development)
A GS Paper 3 - Environment (Biosphere Reserves, Marine Conservation, and Climate Change Impact)

Context:

The Ministry of Petroleum and Natural Gas has identified a deep-sea region in the Gulf of Mannar for hydrocarbon exploration under the 10th
round of the Open Acreage Licensing Policy (OALP). This raises concerns regarding the potential environmental impact on marine
biodiversity and coastal ecosystems.

Geographical Location of the Gulf of Mannar

(B3
e Located between the southeastern coast of India (Tamil Nadu) and the west coast INDIA \Ef/
of Sri Lanka. '
e Forms part of the Laccadive Sea in the Indian Ocean.
e Separated from the Palk Bay by Adam’s Bridge (Rama Setu), a chain of limestone
shoals connecting Dhanushkodi (India) and Mannar Island (Sri Lanka).

Geological Features of the Gulf of Mannar

MALDIVES

1. Major Rivers Draining into the Gulf

e From India: INDIAN OCEAN
o Thamirabarani River - One of the few perennial rivers in Tamil Nadu.
o Vaippar River - A seasonal river in the southern region. o w . mem

D Encyclopadia Britannica, Inc g 100 00 km

e From Sri Lanka:
o Malvathu Oya (Malvathu River) - Sri Lanka’s second-longest river, playing a key role in sediment deposition.

2. Unique Geological Structure

o Shallow marine region, with an average depth of 5.8 meters, allowing for the formation of coral reefs.
e Contains sedimentary basins, indicating potential hydrocarbon reserves.

3. Minerals Found in the Region
e Limestone and Gypsum: Essential for cement and construction industries.
e Heavy Minerals in Coastal Sands:

o Ilmenite, Rutile, Garnet, and Zircon - Used in ceramics, electronics, and industrial applications.
o Natural Gas and Oil Reserves: Recent studies suggest untapped hydrocarbon deposits, making it a target for deep-sea exploration.
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Ecological Significance of the Gulf of Mannar

1. Rich Marine Biodiversity

o Home to dolphins, sharks, sea turtles, dugongs (sea cows), and over 3,600 marine species.
e Hosts seagrass meadows, which serve as breeding grounds for marine life.

2. Coral Reef Ecosystem

e One of India’s largest coral reef areas, crucial for fisheries, coastal protection, and biodiversity.
o Threatened by rising sea temperatures, ocean acidification, and pollution.

3. Protected Areas & Conservation Initiatives
Gulf of Mannar Marine National Park (1986)

o Consists of 21 uninhabited islets between Thoothukudi and Dhanushkodi.
o Coral reefs, mangroves, and seagrass beds provide habitat for rare and endangered marine species.

Gulf of Mannar Biosphere Reserve (1989)

e Covers 10,500 sq km, including coastal estuaries, mangroves, seagrass meadows, and salt marshes.
o First Marine Biosphere Reserve in South and Southeast Asia, recognized for its unique ecosystem and conservation efforts.

Economic Potential and Hydrocarbon Exploration

1. Strategic Importance for Energy Security

o The Gulf of Mannar basin is believed to hold significant natural gas and petroleum deposits.
e Hydrocarbon exploration can enhance India’s energy security and reduce import dependency.

2. Boost to Local Economy

e (Can create employment opportunities in the energy and infrastructure sectors.
o Potential to increase revenue from offshore drilling and allied industries.

Environmental Concerns and Challenges

1. Impact on Coral Reefs and Marine Life

o Oil exploration poses a major threat to coral reefs, seagrass meadows, and marine biodiversity.
e Oil spills and drilling waste can irreversibly damage the marine ecosystem.

2. Risk to Fisheries and Coastal Communities

e The region supports traditional fishing communities that rely on sustainable fishing practices.
o Industrial activities could lead to fish stock depletion and economic losses for local fishermen.

3. Climate Change Vulnerability

o Rising sea temperatures and ocean acidification already threaten coral health.
e Coastal erosion and habitat destruction may increase due to industrial activity.

4. Conflict with Conservation Goals

e Theregion is a UNESCO Biosphere Reserve, raising legal and environmental concerns.
o Balancing economic interests with ecological sustainability remains a major challenge.

Way Forward: Balancing Development and Conservation
VAT Conducting Environmental Impact Assessments (EIA)

e Ensure that hydrocarbon exploration does not harm marine biodiversity and fisheries.
e Implement strict environmental regulations for offshore drilling projects.
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V2. Promoting Sustainable Resource Utilization

o Explore alternative energy sources to minimize reliance on offshore oil extraction.
e Strengthen marine spatial planning to protect sensitive ecosystems.

v 3. Strengthening Marine Conservation Policies

o Expand protected marine areas to mitigate ecological damage.
e Encourage community-led conservation programs for long-term sustainability.

V 4, Technological Advancements for Safer Exploration

e Implement eco-friendly drilling techniques to reduce environmental risks.
e Use satellite monitoring and Al-driven tracking systems to detect oil spills early.

V' 5. Enhancing Stakeholder Participation

o Engage local communities, environmental experts, and policymakers in decision-making.
e Ensure corporate accountability and transparent governance in offshore projects.

Mount Fentale Methane Emission

7 Syllabus Mapping:
£ GS Paper 1 - Geography (Volcanism, Geological Phenomena)
2GS Paper 3 - Environment & Climate Change (Greenhouse Gases, Methane Emissions, Global Warming)

Context:
Ethiopia’s Mount Fentale volcano has released massive methane plumes, an unprecedented natural event with potential climate change

implications. The methane emissions, first detected via satellite monitoring on January 31, 2025, raise concerns about volcanic contributions to
greenhouse gases and their impact on global warming.

About Mount Fentale

1. Geographical Location

? Located in: Northern Ethiopia, within the East African Rift Valley.

¢ Type: Stratovolcano, known for periodic geothermal activity but not major eruptions.

? Tectonic Setting: Situated along the Afar Triple Junction, where three tectonic plates (African, Arabian, and Somali) meet, causing high volcanic
activity.

What Happened?

1. Unprecedented Methane Release

v On January 31, 2025, Mount Fentale emitted large plumes of methane (CH,) into the atmosphere.
V This phenomenon, termed a “methane burp”, was detected via GHGSat satellite monitoring.
V Unlike typical volcanic eruptions that emit CO, and SO, this event released high concentrations of methane, a strong greenhouse gas.

2. First Scientific Detection of Volcanic Methane Emission

V Methane emissions from volcanoes are rare, as most volcanic gases contain carbon dioxide (CO;) and sulfur dioxide (SO;).
V Satellite thermal imaging showed magma-induced underground activity, causing methane release from deep gas pockets.

Why Is This Unusual?

1. Methane Is Not a Typical Volcanic Gas

v Most volcanic emissions primarily consist of CO, and SO,, both of which have been extensively studied.
V Methane is 28 times more potent than CO; in trapping heat over a 100-year period.
V This raises concerns about volcanic contributions to methane levels, which have historically been overlooked.

2. Unexpected Magnitude of Emissions
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V' The volume of methane emitted exceeded typical volcanic gas output.
V The East African Rift Valley is not a major known methane source, making this emission a scientific anomaly.

Scientific Explanations
1. Magma Movements Opening Underground Gas Pockets

V' The methane release is not linked to a surface eruption but deep-seated geological activity.
v Rising magma may have fractured underground reservoirs, leading to methane seepage.

2. Thermal Anomalies Detected via Satellite

V Infrared satellite scans detected geothermal activity before the methane release.
V This suggests a link between deep-earth processes and methane storage beneath volcanic regions.

Climate & Environmental Concerns
1. Methane’s Contribution to Climate Change

v Methane accounts for 11% of total greenhouse gas emissions globally.
V It has a shorter atmospheric lifespan (~12 years) but is far more effective at trapping heat than CO,.

2. Potential Acceleration of Global Warming

V Even short-term methane spikes can exacerbate global warming.
V The rapid increase in methane emissions may disrupt climate modeling and future projections.

3. Need for Improved Global Methane Tracking

v Current climate policies focus on anthropogenic methane sources (e.g., agriculture, fossil fuels).
v Natural methane emissions from geological sources need better monitoring & mitigation strategies.

Comparing Natural vs Human-Made Methane Sources

Source Contribution to Global Methane Emissions (%) Primary Cause

Human Activities 60% Livestock, rice farming, oil & gas leaks

Wetlands & Permafrost 30% Organic decay under waterlogged conditions
Geological (Volcanoes, Faults, Seeps) 5-10% Tectonic activity, methane reservoirs

Mount Fentale (2025 Event) Unknown Volcanic activity triggering underground gas release

Way Forward: Managing Methane & Climate Risks

V 1. Strengthening Global Methane Monitoring

e Expand GHGSat & NASA methane-tracking programs.
o Establish global methane emission databases covering natural & human-induced sources.

V 2. Climate Policy Adaptations

o Integrate volcanic methane emissions into IPCC climate models.
e Update methane reduction targets based on natural feedback mechanisms.

v 3. Advancing Geological Research

o Investigate methane reserves beneath volcanoes.
e Improve seismic & thermal imaging to predict future emissions.

V4, Developing Rapid Response Mechanisms

e Deploy early warning systems for large-scale methane leaks.
o Strengthen international cooperation in climate emergency response.
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HISTORY, ART & CULTURE

Tea Horse Road: A Historic Trade Route Linking India, Tibet & China

-/ Syllabus Mapping:
oGS Paper 1 - History & Culture (Ancient Trade Routes, Silk Road, Cultural Exchange)
£ GS Paper 2 - International Relations (India-China Trade Relations, Tibet's Role)

Context:
China’s Ambassador to India, Xu Feihong, recently emphasized the historical significance of the Tea Horse Road, a trade route that

facilitated India-China commerce through Tibet. Spanning 2,000 km, this route played a pivotal role in the tea trade from China to India,
fostering economic, cultural, and military exchanges across the Himalayas.

What is the Tea Horse Road?

1. Overview

v Also known as Chamadao (4@), meaning “Tea and Horse Road”.

v Functioned as an ancient trade network connecting China, Tibet, Nepal, and India.
V Primarily used for trading Chinese tea for Tibetan warhorses.

2. Route & Connection Between Regions

V Started in Yunnan & Sichuan (China), passed through Tibet, Nepal & India.
V Extended to Kolkata, where Chinese tea was shipped to European & Asian markets.

3. How It Worked: Trade & Transport System
@ Key Trade Goods

o China exported: Teg, silk, rice noodles, porcelain, sugar.
o Tibet supplied: Horses, gold, saffron, leather, medicinal herbs.

@ Caravan-Based Transport

o Traders used pack animals like yaks, mules, and horses to carry goods.
e Tea was compressed into bricks, making it easier to transport and even used as currency in Tibet.

@ Challenges of the Route
e Tough Himalayan terrain with mountains over 10,000 feet.

o Harsh climates and bandit attacks posed risks to traders.
e Long, physically demanding journey often took months to complete.

Historical Evolution & Dynastic Significance
1. Tang Dynasty (618-907 CE)

V First documented trade between China & Tibet via the route.
V Tibetans exchanged warhorses for Chinese tea, strengthening military alliances.

2. Song Dynasty (960-1279 CE)

v Formalized tea-for-horses markets at border regions.
V Chinese government began regulating tea production & trade policies.

3. Ming & Qing Dynasties (1368-1912 CE)

V Expanded the trade network, making it a major trans-Himalayan commerce hub.
V Established strict state regulations on tea exports and military horse imports.
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4. 20th Century & World War II

V Used asa strategic supply route for wartime logistics.
V Declined post-1949 due to Mao Zedong’s land reforms and modern transport networks.

Significance of the Tea Horse Road

1. Economic & Trade Expansion

v Strengthened India-Tibet-China commercial relations.
v Boosted the tea industry in China and military horse trade in Tibet.

2. Military & Strategic Importance

V Tibetan warhorses supplied to Chinese armies, reinforcing border defense.
V Functioned as a supply chain route during WWIL

3. Cultural Exchange & Influence

v Buddhism, medicinal herbs, and textiles spread across the Himalayan region.
V Facilitated interactions between Tibetan, Indian, and Chinese communities.

4. Modern-Day Heritage & Tourism

v Recognized as a UNESCO heritage site in certain regions.
V Efforts to revive historic routes for cultural tourism in Tibet & Yunnan.

Comparison: Tea Horse Road vs. Silk Road

Feature Tea Horse Road Silk Road

Main Trade Goods Tea & Horses Silk, Spices, Gold

Geographic Region China-Tibet-India China-Central Asia-Europe

Primary Transport Method Caravans, Pack Animals Camel Caravans

Historical Importance Strengthened China-Tibet military & trade ties Connected East & West civilizations
Decline Period 20th century (Mao’s reforms) 15th-17th century (Maritime trade growth)

Challenges in Preserving the Tea Horse Road’s Legacy

X Limited Historical Documentation - Fewer written records compared to the Silk Road.

X Deterioration of Ancient Trade Paths - Natural erosion and infrastructure developments.

X Geopolitical Sensitivities - India-China border issues affect cross-border heritage promotion.
X Lack of Public Awareness - Limited recognition compared to Silk Road tourism.

Way Forward: Reviving & Preserving the Route
V 1. Promoting Cultural Tourism & UNESCO Recognition

e Develop Tea Horse Road heritage trails & museums in India & Tibet.
e Boost eco-tourism in Himalayan regions tied to ancient trade history.

V 2. Strengthening India-China Cultural Diplomacy

e Use Tea Horse Road as a cultural dialogue platform amid strained diplomatic relations.
o Jointinitiatives between Archaeological Survey of India (ASI) & Chinese Heritage Institutions.

vV 3.Research & Documentation of Trade Networks

e Encourage historical research on India’s role in the trade system.
e Use satellite mapping & Al-based archaeology to track ancient pathways.

V4, Integrating Sustainable Development Goals (SDGs)

e Promote eco-friendly trekking routes and local handicrafts to benefit Himalayan communities.
o Support livelihoods of local artisans & historians working on cultural conservation.
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Ratnagiri Buddhist Heritage Site: A Vajrayana Buddhist Legacy

7 Syllabus Mapping:
2GS Paper 1 - Indian History & Culture (Buddhism, Archaeological Sites)
oGS Paper 3 - Conservation of Heritage (ASI Excavations, Heritage Preservation)

Context:

Archaeologists have discovered a 1.4-meter-tall Buddha head, along with 1,500-year-old stupas and inscriptions, at Ratnagiri, Odisha. This
excavation confirms Ratnagiri’s historical significance as a major Vajrayana (Tantric Buddhism) center, attracting scholars from across the world.

About Ratnagiri Buddhist Heritage Site

1. Location & Historical Significance

V Situated in: Jajpur district, Odisha.
V Part of the Diamond Triangle: Along with Lalitgiri and Udayagiri.
V Geographical Advantage: Surrounded by Brahmani, Kimiria, and Birupa rivers, offering a secluded and strategic monastic setting.

2. Time Period & Development

V 5th Century AD: Earliest Buddhist settlements at Ratnagiri.

V 8th-12th Century AD: Flourished as a center for Vajrayana (Tantric Buddhism) under the Palas of Bengal.
vV 13th Century AD: Declined after Islamic invasions but remained a pilgrimage site.

V 16th Century AD: Vajrayana Buddhism activities continued, particularly among local communities.

Excavation Timeline & Key Findings
1. Past Discoveries

V First Noted (1906): Discovered by Manmohan Chakravarti.
v Systematic Excavation (1958-1961): Led by Debala Mitra, first woman Director General of Archaeological Survey of India (ASI).

2. Recent Excavation (December 2024 - March 2025)

V Led by: ASI under the guidance of the Director General.
V Objective: Uncover hidden structures, inscriptions, and shrine complexes.

3. Major Relics Discovered
A. Buddha Head (1.4 meters tall) - Largest in Odisha

V One of the biggest Buddha sculptures found in India.
v Likely represented Vairocana Buddha, central to Vajrayana Buddhism.

B. Votive Stupas & Monastic Complex

v Stupas arranged in a sacred sequence, indicating pilgrimage practices.
v Two large monasteries (Mahaviharas) with prayer halls and cells.
V Central Stupa: Used for veneration and community rituals.

C. Inscriptions & Scripts

v Language: Sanskrit inscriptions in Kutila Script (Siddhamatrika), confirming Vajrayana influences.
V Texts Mention: Ratnasambhava, Amoghasiddhi, Amitabha, and Akshobhya—four of the Five Dhyani Buddhasin Vajrayana.

D. Buddhist Deities & Symbols

V Tantric Deities: Tara, Marici, and Vajrapani sculptures found.
v/ Mahayana & Vajrayana Influence: Fusion of traditional Bodhisattva images with esoteric deities.

E. Architectural & Artistic Heritage
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V Brick & Stone Constructions: Show advanced masonry techniques, preserved for centuries.
V Intricate Carvings: Lotus motifs, mandalas, and palm-leaf manuscripts.

Ratnagiri’s Role in Vajrayana Buddhism
1. A Major Vajrayana Learning Center

V Functioned like Nalanda and Vikramashila, attracting Tibetan and Southeast Asian monks.
v Buddhist monks from Tibet, N epal, and China traveled here for Tantric teachings.

2. Influence on South & Southeast Asia

V The site was connected to Bodh Gaya, influencing Sri Lanka, Myanmar, Java, and Sumatra.
v/ Many Indonesian and Cambodian temple inscriptions reference Ratnagiri scholars.

Significance of the Discovery
1. Confirms Ratnagiri’s Role in Vajrayana Evolution

V Solidifies Odisha’s status as a major Buddhist stronghold after the decline of Magadha.
V Reveals connections with the Pala dynasty’s Buddhist patronage.

2. Enhances Cultural Tourism & Pilgrimage Potential

v 0disha’s Buddhist Triangle (Ratnagiri, Lalitgiri, Udayagiri) can rival Nalanda & Sanchi.
v Strengthens heritage-based tourism, local economy, and Buddhist circuits.

3. Academic & Historical Importance

V Provides new insights into Buddhist philosophy, sculpture, and script development.
vV Adds significant data on Vajrayana Buddhism’s spread in India.

Way Forward: Preserving Ratnagiri’s Heritage
AT Archaeological Preservation w

o Expand ASI excavations to unearth hidden monastery ruins and artifacts.
o Strengthen conservation efforts against environmental degradation.

v 2. Tourism & Cultural Promotion &%

e Develop Buddhist tourism circuits linking Ratnagiri, Udayagiri, and Lalitgiri.
e Introduce virtual tours, museums, and exhibitions showcasing discoveries.

V 3. International Collaboration ©

e Partner with Tibetan Buddhist institutes & UNESCO for research and restoration.
e Promote academic exchanges with Southeast Asian Buddhist scholars.

V 4, Integration into Buddhist Studies ¥

e Encourage universities and research institutes to study Vajrayana heritage.
o Publish excavation findings to enrich Buddhist historical literature.

Conclusion

The latest excavation at Ratnagiri confirms its status as a major Vajrayana Buddhist center, highlighting its spiritual, historical, and artistic
significance. The discovery of a massive Buddha head, stupas, and inscriptions underscores its role in Buddhism’s expansion into Tibet and
Southeast Asia. Strategic conservation, international collaboration, and tourism promotion can ensure Ratnagiri’s rightful place in global
Buddhist heritage.
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ENVIRONMENT & ECOLOGY

Incineration Process: A Method for Hazardous Waste Disposal

7 Syllabus Mapping:
2GS Paper 3 - Environment & Ecology (Waste Management, Pollution Control, and Climate Change)
» GS Paper 3 - Science & Technology (Waste-to-Energy Technologies & Industrial Waste Treatment)

Context:

The first trial of incinerating 10 tonnes of toxic Union Carbide waste has commenced in Pithampur, Madhya Pradesh, following the Supreme
Court’s refusal to intervene in the disposal process. This marks a critical step in hazardous waste management and environmental protection.

What is the Incineration Process?
e Incinerationis awaste treatment technique that involves burning solid waste at extremely high temperatures in a controlled
environment.

e Itis widely used for hazardous waste, medical waste, and municipal solid waste, reducing overall waste volume by up to 95%.
e Modern incineration facilities often incorporate waste-to-energy (WTE) systems, converting the heat produced into electricity.

How Does Incineration Work?

1] waste Collection & Sorting: Large, non-combustible materials are separated before incineration.

2[_| Combustion: Waste is burned at 1,800 to 2,200°F in a high-temperature chamber.

3L Energy Recovery (Optional): The heat generated can be converted into electricity for industrial or household use.
4[] Flue Gas Treatment: Harmful pollutants like dioxins and heavy metals are filtered before emissions.

5[] Ash Disposal: The remaining bottom ash and fly ash, containing metals and toxins, is disposed of safely.

Types of Incineration Methods

1. Mass Burn Incineration : Burns unsorted waste directly, making it the most common method used in municipal waste treatment.
2. Refuse-Derived Fuel (RDF) Incineration : Converts processed waste into fuel pellets, which are burned for energy production.
3. Fluidized Bed Incineration : Uses a fluid-like bed of sand or limestone to ensure efficient and uniform combustion.

4. Gasification & Pyrolysis o d

e Gasification: Burns waste in low oxygen conditions, producing syngas for electricity generation.
o Pyrolysis: Breaks down waste without oxygen, creating biochar, syngas, or bio-oil.

Benefits of Incineration
1. Waste Volume & Mass Reduction: Reduces waste volume by 95% and mass by 80-85%, cutting down landfill dependency.

2. Energy Recovery & Waste-to-Energy (WTE) Potential: Modern incinerators convert heat into electricity, supporting renewable energy
initiatives.

3. Elimination of Harmful Pathogens & Toxins: Destroys medical and hazardous waste, preventing disease outbreaks and contamination.
4. Landfill Diversion & Reduced Land Use: Reduces strain on landfills, which consume large areas and contribute to soil degradation.

5. Lower Methane Emissions Compared to Landfills: Unlike landfills, which release methane (CH,), a potent greenhouse gas, incineration
reduces methane emissions, aiding climate change mitigation.

Limitations & Challenges of Incineration

X 1. Air Pollution & Toxic Emissions: Releases harmful pollutants like dioxins, furans, and heavy metals unless properly filtered.
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X 2. High Cost of Setup & Operation: Expensive to construct and operate, with costs ranging from $30 to $300 per ton due to pollution control
requirements.

X 3. Toxic Residues & Ash Management: Fly ash and bottom ash contain heavy metals, requiring specialized disposal techniques.
X 4. Greenhouse Gas (GHG) Emissions: While better than landfills, incinerators still emit CO, and nitrogen oxides (NOx), impacting air quality.

X 5. Potential Disincentive for Recycling & Waste Reduction: Over-reliance on incineration discourages waste minimization and recycling
efforts.

Way Forward: Sustainable Waste Management Strategies
v, Strengthening Pollution Control Technologies
e Advanced filtration systems like electrostatic precipitators and activated carbon filters can minimize emissions.
V2, Promoting Integrated Waste Management
e Combining incineration with recycling, composting, and landfill management can enhance sustainability.
V 3. Developing Green Energy from Incineration
o Expanding Waste-to-Energy (WTE) projects can help meet renewable energy targets while managing waste.
V4, Encouraging Public Awareness & Policy Support
e Governments must implement strict emission standards and encourage waste segregation and reduction.
V 5.Research & Development for Alternative Technologies

o Exploring plasma gasification and advanced pyrolysis could offer cleaner and more efficient solutions.

Zero Bacteria Technology

7 Syllabus Mapping:
oGS Paper 3 - Science & Technology (Innovative Water Purification Technologies)
2GS Paper 3 - Environment (Wastewater Management, Water Pollution Control)

Context:

The Bangalore Water Supply and Sewerage Board (BWSSB)is evaluating the adoption of Zero Bacteria Technologyin apartment Sewage
Treatment Plants (STPs) to enhance treated water quality and ensure safer wastewater reuse. This initiative aligns with sustainable water
management practices in urban India.

What is Zero Bacteria Technology?
e A water purification technology designed to eliminate bacterial contamination from wastewater and potable water sources.

e Uses advanced filtration, disinfection, and nanotechnology-based methods to ensure safe and high-quality water.
o Developed by: Indian Institute of Science (IISc), Bengaluru.

How Does Zero Bacteria Technology Work?

1. Nanoparticle Coatings

o Silver nanoparticles disrupt bacterial cell membranes, causing cell death and preventing bacterial growth.
e Provides long-term antimicrobial effects without toxic residues.

2. Ultraviolet (UV) Light Irradiation

e UVrays penetrate bacterial DNA, disrupting replication and neutralizing harmful microorganisms.
e Used in high-speed, chemical-free water disinfection systems.

3. Electrostatic Filtration
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e Uses high-voltage electrostatic fields to attract and trap bacteria.
e Prevents pathogens from entering the treated water supply.

4. Specialized Filtration Systems

o Fine-pore filters, sometimes infused with antimicrobial agents, physically remove bacteria from water.
e Enhances wastewater recycling and reuse applications.

Key Features of Zero Bacteria Technology

1. High-Efficiency Bacterial Elimination

e Removes 99.99% of bacterial contaminants, ensuring safe and clean water.
o Effective against E. coli, Salmonella, and Vibrio cholerae (common waterborne pathogens).

2. Sustainable & Energy-Efficient Process

e Requires low energy consumption compared to traditional chlorination.
e Reduces chemical dependency, making it an eco-friendly solution.

3. Reduction in Environmental Contamination

e Minimizes wastewater pollution, contributing to cleaner water bodies.
o Helps prevent antibiotic-resistant bacterial growth in untreated sewage.

4. Enhancing Water Reuse & Recycling

e Suitable for apartment STPs, industrial effluent treatment, and municipal wastewater recycling.
o Ensures treated wastewater meets safety standards for secondary use.

5. Safe & Non-Toxic Applications

e Free from toxic byproducts when used in controlled conditions.
e Suitable for household, municipal, and industrial applications.

Significance of Zero Bacteria Technology
1. Strengthening Urban Water Management

o Ensures better quality recycled water, supporting India’s urban wastewater management goals.
e Reduces dependency on freshwater sources, promoting sustainable city planning.

2. Reducing Waterborne Diseases

o Eliminates pathogenic bacteria, reducing outbreaks of cholera, dysentery, and typhoid.
e Supports safe drinking water and sanitation under the Jal Jeevan Mission.

3. Addressing Water Scarcity Challenges

o Enables safe reuse of treated wastewater for industrial, agricultural, and non-potable urban use.
e Plays a key role in water conservation strategies in drought-prone regions.

4. Enhancing Wastewater Treatment Efficiency

o Improves STP performance by enhancing bacterial removal beyond conventional methods.
e Reduces sludge production and chemical treatment costs.

5. Contributing to Sustainable Development Goals (SDGs)
e SDG 6: Clean Water and Sanitation - Ensures safe water availability.

e SDG 11: Sustainable Cities and Communities - Supports efficient urban wastewater reuse.
e SDG 12: Responsible Consumption & Production - Promotes reduced chemical waste in water treatment.
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Challenges & The Way Ahead

Challenges in Implementing Zero Bacteria Technology

o High Initial Cost: Installation in large-scale STPs requires significant investment.

o Technical Adaptation: Upgrading existing wastewater treatment plants may require modifications.
e Public Acceptance: Adoption may be slow due to lack of awareness and regulatory approvals.

e Maintenance & Monitoring: Requires routine performance checks to ensure consistent efficiency.

Future Prospects & Solutions

v Government Incentives & Policy Integration: Encouraging public-private partnerships for wider adoption.
V/ Cost Optimization Through Research & Innovation: Developing low-cost scalable solutionsfor urban and rural applications.
v Regulatory Framework for Treated Wastewater Reuse: Establishing clear water reuse guidelines for apartments and industries.
vV Awareness Campaigns on Safe Water Use: Promoting community-level engagement for clean water initiatives.

Doomsday Fish

7/ Syllabus Mapping:
2GS Paper 3 - Environment & Biodiversity (Marine Ecosystems, Deep-Sea Species)
2GS Paper 1 - Geography (Seismic Activity, Oceanic Trenches)

Context:

Recent sightings of the rare oarfish (Regalecus glesne), also known as the “Doomsday Fish,” near the shores of Baja California Sur, Mexico, have
sparked speculation about potential natural disasters. The fish has long been associated with earthquake predictions in folklore, especially
in Japanese mythology.

About the Doomsday Fish (Oarfish)

Scientific Classification & Distribution

o Scientific Name: Regalecus glesne
e Common Names: Oarfish, Doomsday Fish, Ribbonfish
o Habitat:
o Found in deep-sea waters of the Pacific, Atlantic, and Indian Oceans.
o Typically lives at depths of 200-1,000 meters, near continental slopes and oceanic trenches.

Physical & Biological Features

e Size: The longest bony fish in the world, reaching up to 11 meters (36 feet).
e Appearance:
o Ribbon-like, elongated silver body with shimmering scales.
o Brightred dorsal fins running along its entire length.
e Diet: Primarily feeds on krill, plankton, and small crustaceans.
e Lifespan: Estimated to live up to 20 years, though rarely observed due to its deep-sea habitat.

Why is the Oarfish Called the “Doomsday Fish”?

1. Folklore & Earthquake Myths

e InJapanese mythology, the oarfish is known as “Ryugu no tsukai” (Messenger from the Sea God’s Palace).
o Itisbelieved to surface before earthquakes and tsunamis, warning of impending disasters.
e The theory gained attention when oarfish washed ashore before the 2011 Tohoku earthquake and tsunami in Japan.

2. Scientific Explanations & Skepticism

o Some researchers suggest that oarfish may be sensitive to seismic activity due to their deep-sea habitat near fault lines.
e However, a 2019 study by the Bulletin of the Seismological Society of America found no proven correlation between oarfish sightings
and earthquakes.
o Experts argue that sightings may occur due to other environmental factors:
o Illness or Weakness - Affected fish may drift toward the surface.
o Deep-Sea Currents - Strong underwater currents may force them into shallow waters.
o Changes in Water Temperature & Pressure - Climate variations or oceanic disturbances could disorient them.
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Scientific Inquiry: Can Oarfish Predict Earthquakes?
Arguments Supporting the Link
v Deep-Sea Sensitivity Hypothesis:

e Oarfish live near tectonic fault lines, possibly making them sensitive to seismic vibrations.

V Historical Observations:

e Several oarfish were found before the 2011 Japan earthquake, leading to speculation about their role as seismic indicators.
Arguments Against the Link
X Lack of Scientific Evidence:

e No consistent pattern of oarfish sightings preceding earthquakes has been established.

X Alternative Causes for Stranding:

e Climate change, ocean currents, and pollution may explain why oarfish surface without linking it to seismic events.
X Study Findings (2019):

e Research published in the Seismological Society of America concluded that no statistical correlation exists between oarfish strandings
and earthquakes.

Significance of Oarfish in Marine Research
@ ARare Glimpse into the Deep Ocean: Since oarfish rarely surface, their sightings provide valuable scientific insights into deep-sea ecosystems.

@ Potential for Studying Seismic Activity: Though not confirmed as an earthquake predictor, further studies on deep-sea species' responses
to tectonic shifts may contribute to seismic research.

9 Climate Change Indicators: Rising ocean temperatures may affect deep-sea habitats, causing oarfish and other deep-dwelling creatures to stray
into unfamiliar waters.

Challenges in Studying Oarfish Behavior
1. Deep-Sea Habitat Complexity: Oarfish live at extreme depths, making them difficult to observe and study in their natural habitat.
2. Lack of Consistent Data: Due to their rare sightings, researchers lack long-term observational data to analyze behavior trends.

3. Natural Variability of Marine Life: Many deep-sea fish migrate unpredictably, complicating efforts to link their movements to seismic activity.

Way Forward: Future Research on Deep-Sea Species & Natural Disasters

V 1. Enhancing Deep-Sea Monitoring: Deploy autonomous underwater vehicles (AUVs) and deep-sea cameras to track oarfish behavior in real-
time.

V 2. Strengthening Marine Seismic Research: Study how marine life responds to underwater seismic activities to identify early warning
indicators.

v 3. Integrating Traditional Knowledge with Scientific Research: While folklore cannot replace scientific evidence, local knowledge may
provide patterns worth investigating.

V 4. Climate Change Impact Studies: Investigate how global warming and deep-sea temperature shifts impact the movement of deep-sea species
like oarfish.

Black Plastic: Health & Environmental Concerns of Recycled Plastic Use

7 Syllabus Mapping:
2 Gs Paper 3 - Environment & Pollution (Plastic Waste Management, Toxic Chemicals)
oGS Paper 2 - Public Health & Consumer Safety (Health Risks from Plastics, Regulatory Concerns)

Context:

A recent study on black plastic has raised concerns about its toxic chemical content, particularly flame retardants, heavy metals, and hazardous
compounds. The study highlights potential food contamination risks and long-term health effects, especially when black plastic is used in kitchen
utensils and food packaging.
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What is Black Plastic?

1. A Type of Recycled Plastic

e Derived from electronic waste (E-waste) such as TV casings, computers, and home appliances.
e Frequently used in consumer products due to its low cost and durability.

2. Common Applications of Black Plastic

V Kitchen Utensils & Food Containers - Spatulas, peelers, microwave-safe trays.
V Electronic Components - TV housings, cables, chargers.

v Automobile Industry - Car dashboards, interior panels.

v Consumer Goods - Toys, cosmetic packaging, and furniture.

Composition of Black Plastic

1. Polymer Content

e Made from materials such as:
V Polypropylene (PP)
V Polystyrene (PS)
V Polyethylene (PE)

2. Toxic Chemical Additives
X Flame Retardants (Brominated Compounds)

e Decabromodiphenyl Ether (BDE-209) - Linked to neurological damage & hormonal disruptions.
o Polybrominated Diphenyl Ethers (PBDEs) - Carcinogenic, bioaccumulative in human tissues.

X Heavy Metals (Toxic Elements)

e Lead, Mercury, Cadmium - Known neurotoxins and endocrine disruptors.
e These metals can leach out when heated, contaminating food and water.

How is Black Plastic Produced?

1. Recycling of E-Waste Plastics

e Old electronic devices are melted down to create black plastic.
o Often contains previously banned or hazardous materials.

2. Difficulty in Sorting & Recycling

e Black pigments absorb infrared sorting rays, making it hard to separate during recycling.
e Results in contaminated plastic streams that are unsafe for reuse in food-grade products.

Is Black Plastic Safe for Use?

Potential Risks
v Chemical Leaching in Food

o Exposure to heat (microwave, dishwasher, hot liquids) can release toxic chemicals into food.
o Repeated use increases risk, especially for acidic or fatty foods.

V Long-Term Health Concerns

e Linked to neurotoxicity, hormonal disruption, and cancer risks.
o Infants and pregnant women are particularly vulnerable.

v/ Environmental Pollution

o Difficult to recycle, leading to higher landfill accumulation.
e Breaks down into microplastics, contaminating soil and water bodies.

76



IQRA IAS

An Institute for Civil Services

Harmful Effects of Black Plastic
1. Health Risks

@ Contains Neurotoxic & Carcinogenic Compounds - Linked to brain damage, cancer, and immune disorders.
@ Brominated Flame Retardants (BFRs) interfere with hormonal functions - Impact thyroid & reproductive health.

2. Food Contamination

@ Heat & Wear Cause Chemical Leaching - Studies indicate black plastic utensils release toxins when exposed to high temperatures.
@ Even low doses of heavy metals can accumulate in the body over time.

3. Environmental Hazard

8 Non-Biodegradable & Hard to Recycle - Contributes to plastic pollution in oceans and landfills.
a8 Microplastics from black plastic infiltrate food chains, posing risks to marine and human life.

Alternatives to Black Plastic
V 1. Food-Safe Materials

o Use stainless steel, glass, bamboo, or silicone utensils.
e Choose BPA-free plastic for food storage.

V2. Improved Recycling & Sorting Technology

e Investin infrared-detectable pigments for better plastic sorting.
o Develop advanced filtration systems to remove toxic additives from recycled plastic.

v 3. Policy Interventions & Bans on Toxic Plastics

e Strict regulations on reusing E-waste plastics in food-grade products.
e Phasing out hazardous flame retardants in consumer goods.

V 4. Consumer Awareness & Labeling

o Labeling transparency for plastic composition in food-grade products.
o Educate consumers on safe plastic use & disposal.

Way Forward: Reducing Toxic Plastics in Consumer Goods
V 1. Strengthening Regulations on Plastic Recycling

o Introduce stricter laws on recycling toxic E-waste plastics into food packaging.
e Implement chemical testing and certification for plastic utensils.

V 2. Promoting Sustainable Packaging & Eco-Friendly Materials

e Encourage industries to shift towards biodegradable materials.
e Provide incentives for businesses adopting sustainable packaging solutions.

v 3.Investment in Research & Development (R&D)

e Develop alternative non-toxic additives for black plastic.
e Support biodegradable plastics research to reduce plastic dependency.

V4, Raising Consumer Awareness on Plastic Safety

e Educate people about dangers of black plastic and safer alternatives.
e Promote responsible disposal & recycling practices.
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Gharial Conservation in India

7 Syllabus Mapping:
2GS Paper 3 - Environment & Biodiversity (Wildlife Conservation, Threatened Species, Riverine Ecosystems)
oGS Paper 1 - Geography (Rivers & Wetland Ecosystems)

Context:

The Madhya Pradesh Chief Minister released 10 gharials into the Chambal River at the National Chambal Gharial Sanctuary, reinforcing the
state's commitment to gharial conservation. Madhya Pradesh now hosts over 80% of India’s gharial population, solidifying its role as a leader
in gharial conservation efforts.

What is a Gharial?

1. A Critically Endangered Crocodilian Species

e Scientific Name: Gavialis gangeticus
e Family: Crocodylidae (Crocodilians)
o Distinct Feature:
V Long, narrow snout specialized for catching fish.

V Males have a bulbous growth (‘ghara’) on the snout, which amplifies vocalizations and is used in mating displays.
2. Distribution & Habitat in India

o Major River Systems Where Gharials Are Found:
v Chambal River (Madhya Pradesh, Uttar Pradesh, Rajasthan) - Largest breeding population.
v Ganges, Yamuna, Son, Gandak, Mahanadi, and Brahmaputra Rivers - Smaller, scattered populations.

IUCN Status & Legal Protection

1. Conservation Status

v IUCN Red List: Critically Endangered - Facing a very high risk of extinction in the wild.
v wildlife Protection Act, 1972: Schedule I - Provides the highest level of legal protection in India.
V CITES (Convention on International Trade in Endangered Species): Appendix I - Bans international trade of gharials.

2. Population Trends

o Historical Population: Over 10,000 gharials in the early 20th century.
e Current Population: Fewer than 1,500 mature individuals worldwide.
e Chambal River: Hosts one of the last remaining healthy gharial populations.

Biological & Physical Features of Gharials

A Size:
v Males: Grow up to 6 meters (20 feet).
v Females: Smaller, 2.6 - 4.5 meters.

 Diet:
v Strictly Piscivorous (Fish-Eating) - Uses slender snout and interlocking teeth for catching fish.

b4 Reproduction:

v Mating Season: November - January.

V Nesting Season: March - May - Nests on sandbanks and river islands.
v Egg-Laying: Up to 60 eggs per clutch, with incubation lasting 60-80 days.

Major Threats to Gharial Survival
1. Habitat Destruction & Riverine Degradation

X Dam Construction & Embankments - Disrupts water flow and nesting sites.
X Irrigation & Water Extraction - Reduces river depth and fish availability.
Sand Mining - Destroys riverbanks used for nesting.
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2. Overfishing & Accidental Bycatch

X Fishing Nets (Gillnets) - Gharials get trapped and drown.
X Declining Fish Populations - Reduces their primary food source.

3. Pollution & Contamination

X Industrial Waste & Sewage Dumping - Pollutes river ecosystems.
X Pesticides & Heavy Metals - Affect gharials’ reproductive health and food chains.

4. Poaching & Historical Exploitation

X Once hunted for skin, trophies, and traditional medicine.
X Now protected, but still threatened by illegal activities.

Conservation Efforts in the Chambal River

1. National Chambal Sanctuary (NCS)

? Location: Madhya Pradesh, Uttar Pradesh, Rajasthan

¢ Length: 435 km stretch of Chambal River

¢ Significance:

V One of India’s cleanest river ecosystems.

V Stronghold for gharials, red-crowned roofed turtles, and Gangetic dolphins.

2. Captive Breeding & Reintroduction Programs

V Since 1975, hatchlings are raised in captivity and released into rivers.
V Successful recovery of Chambal’s gharial population.

3. Habitat Restoration & Sandbank Protection

V Ensuring safe nesting sites by preventing illegal sand mining.
v Maintaining water levels & natural flow regimes.

4. Community Involvement & Awareness

v Engaging local communities in conservation awareness.
v Encouraging sustainable fishing practices to reduce bycatch deaths.

Challenges in Gharial Conservation
1. Increasing Human-Wildlife Conflict

X Encroachment of riverbanks affects gharial habitat.
X Conflicts with fishermen over declining fish stocks.

2. Impact of Climate Change

X Irregular monsoons & temperature shifts affect nesting success.
X Changing river flows due to extreme weather events.

3. Weak Enforcement of Environmental Laws

X Illegal sand mining continues despite bans.
X Lack of strict penalties for polluting industries.

Way Forward: Strengthening Gharial Conservation
v, Expanding Protected Areas & River Sanctuaries

o Strengthen legal protections for river ecosystems.
o Extend National Chambal Sanctuary to cover more gharial habitats.
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V2. Enhancing Anti-Pollution Measures

e Strict enforcement of industrial regulations to prevent river contamination.
e Eco-restoration of degraded river stretches.

v 3. Reducing Accidental Bycatch & Overfishing

e Ban on gillnets in gharial habitats.
e Promote community-led sustainable fishing practices.

V 4, Strengthening Captive Breeding & Reintroduction Programs

o Expand hatchling release programs in potential gharial habitats.
e Improve monitoring & tracking of released individuals.

V 5, Climate Adaptation Strategies for River Ecosystems

e Develop climate-resilient conservation models.
e Maintain natural river flows and sandbank formation.

Similipal Tiger Reserve (STR)

7 Syllabus Mapping:
» GS Paper 3 - Environment & Ecology (Protected Areas, Conservation Challenges)
2GS Paper 2 - Governance (Tribal Rights, Forest Conservation Policies)

Context:

The Munda tribals of Similipal Tiger Reserve (STR), Odisha, have protested against the denial of access to their sacred groves, which have been
converted into a tiger enclosure for translocated tigress Zeenat.

This conflict highlights the ongoing struggle between wildlife conservation and tribal rights in India’s protected areas.

About Similipal Tiger Reserve (STR)

V Location: Mayurbhanj district, Odisha

V Declared a Tiger Reserve: 1973 (Under Project Tiger)

v wildlife Sanctuary Status: 1979

v UNESCO Biosphere Reserve: 2009 (Part of the Global Network of Biosphere Reserves)

@ Unique Geographical & Ecological Features

V Forests: Dominated by tropical moist deciduous forests with semi-evergreen patches.

vV Waterfalls: Joranda & Barehipani waterfalls enhance its scenic value.

v Highest Peaks: Khairiburu and Meghashini (1515m) - the tallest peaks in Odisha.

V Part of Mayurbhanj Elephant Reserve: Connected to Hadgarh & Kuldiha Wildlife Sanctuaries, forming an ecological corridor.

@ Rich Biodiversity & Wildlife

v Flagship Species:
o Tigers (Panthera tigris tigris) - Odisha’s highest tiger population.
o Elephants (Elephas maximus) - Part of the Mayurbhanj Elephant Reserve.
e Hill Mynah (Gracula religiosa) - Known for its unique mimicry skills.

V Other Species: Leopards, bison, deer, pangolins, and various reptile species.

@ Conservation Legacy

v/ Padma Shri Saroj Raj Chowdhury: Founder & pioneer of tiger conservation in Similipal.
V Khairi Tigress: A legendary orphaned tiger cub raised by Chowdhury, symbolizing human-wildlife coexistence.
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About the Munda Tribe & Their Conflict in Similipal
@ Who are the Munda Tribe?
V Habitat: The Munda tribe primarily resides in the Chhotanagpur Plateau, covering:

e Jharkhand, Bihar, Odisha, West Bengal, Madhya Pradesh, Tripura, and Bangladesh.
vV In Similipal: Munda, Erenga Kharia, and Mankirdia tribes inhabit the forests.

v One of the largest Scheduled Tribes (STs) in India.
9 Historical & Cultural Significance
V Ancient Origins:
e The Munda language family dates back 4,000 years from Southeast Asia.
V Resistance Against British Rule:
e Led by freedom fighter Birsa Munda, advocating for Munda Raj (Self-Rule).
@ Traditional Practices & Beliefs
V Sacred Groves:
e Munda people worship nature and practice animism.

e Sacred groves (forested patches) are used for rituals, burials, and traditional festivals.
V Clan System:

o Patrilineal clans (Killi), each associated with a totemic animal or plant.
V Occupational Practices:

o Traditionally hunter-gatherers, now engaged in farming, weaving, and basket-making.
V Festivals & Folk Traditions:

e C(Celebrates Sarhul, Karam, and Mage Parab festivals.
¢ Rich folk music & dance culture.

Conflict Between Conservation & Tribal Rights in Similipal
@ Issues Faced by the Munda Tribe
V 1. Restriction on Sacred Grove Access

e The creation of a tiger enclosure for Zeenat blocks tribal entry into sacred sites.
e Tribals fear cultural loss & displacement.

v 2. Human-Wildlife Conflict

e Increased tiger and elephant populations have led to crop damage & livestock killings.
e Lack of compensation mechanisms worsens tribal hardships.

V 3. Resettlement Pressure

e Government policies encourage relocation of forest-dwelling communities for conservation.
e Loss of ancestral lands threatens their identity & sustenance.

V 4. Limited Livelihood Opportunities

e Restrictions on shifting cultivation & minor forest produce collection have reduced income sources.
e Alternative employment options are scarce.

Balancing Conservation & Tribal Rights: Way Forward
v, Recognition of Tribal Rights in Conservation

e Implement Forest Rights Act (FRA), 2006, ensuring legal access to sacred groves.
e Allow community-based tiger conservation models instead of forced relocation.

v 2. Human-Wildlife Conflict Mitigation
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e Compensation schemes for crop & livestock loss.
o Better fencing, wildlife corridors, & eco-tourism programs to benefit tribals.

vV 3. Participatory Conservation Models

e Involve Munda & Kharia communities in biodiversity monitoring.
e Develop Joint Forest Management (JFM) committees for local governance.

V4, Eco-Friendly Livelihood Initiatives

e Promote sustainable agriculture, handicrafts, and forest-based enterprises.
o Strengthen market linkages for tribal products (honey, handicrafts, herbal medicine).

V 5. Ethical Tourism Development

e Encourage eco-tourism run by tribal communities to generate income.
e Cultural tourism can help preserve indigenous traditions & fund conservation efforts.

BIOTECHNOLOGY & HEALTH

DeepCXR Al Tool: Advancing TB Screening with Al

7 Syllabus Mapping:
£ GS Paper 2 - Health & Governance (National TB Elimination Program, Al in Public Health)
2GS Paper 3 - Science & Technology (Al in Medical Diagnosis, Emerging Health Technologies)

Context:
The Central TB Division (CTD) has recommended the DeepCXR Al tool for Tuberculosis (TB) screening, despite lacking published validation

studies or an official Health Technology Assessment (HTA) of India review. The tool has raised concerns about transparency, efficacy, and
programmatic inclusion.

What is DeepCXR?

1. Overview

V Al-based chest X-ray interpretation tool for detecting TB cases.
V Developed by: Institute for Plasma Research, Gandhinagar.
v Approved by: Indian Council of Medical Research (ICMR) for use in the National TB Elimination Program (NTEP).

2. How It Works

v Machine Learning Model: Trained on 54,000 X-ray images and validated using 14,000 images from 18+ sites.
V Pattern Recognition: Identifies TB-related lung abnormalities using Al-driven image analysis.
v Automated Diagnosis: Provides instant results, reducing dependence on radiologists.

Applications of DeepCXR Al Tool

1. Early TB Detection [zl

V Identifies presumptive and subclinical TB cases before symptoms worsen.
V Reduces diagnostic delays common in manual X-ray interpretation.

2. Supporting Rural Healthcare o

V Functions in resource-limited settings with minimal infrastructure.
v Helps areas with shortages of radiologists, reducing TB diagnosis gaps.

3. Faster Screening & Diagnosis

82



IQRA IAS

An Institute for Civil Services

V Al-assisted X-ray interpretation takes less than a minute.
v Reduces workload on medical professionals, allowing quicker TB identification.

Key Features & Limitations
Claimed Strengths:

v High Accuracy: Reported 96% accuracy on test datasets.
V Real-Time Analysis: Reduces screening time significantly.
V Scalability: Can be integrated into TB programs nationwide.

! Limitations & Concerns:

X Lack of Published Research: No peer-reviewed validation studies, unlike Al tools qXR and GenKki.
X No Independent Validation: Needs real-world sensitivity and specificity assessments.

X Programmatic Gaps: Not officially communicated to all states under NTEP guidelines.

X Dpata Privacy Risks: Al-based health tools need strict data security measures.

Comparison: DeepCXR vs Other Al TB Screening Tools

Feature DeepCXR gXR (Qure.ai) Genki (Fujifilm)
Approval ICMR (India) WHO WHO

Validation Studies X None published Peer-reviewed Peer-reviewed
Accuracy (%) 96% (claimed) 94% 92%

Deployment India-focused Global TB programs Used in Japan, SE Asia
Al Model Type Machine Learning Deep Learning Hybrid Al

@ gXR & Genki are WHO-approved, whereas DeepCXR lacks peer-reviewed validation.
@ DeepCXR claims higher accuracy, but without independent studies, its effectiveness remains uncertain.

Concerns Over Premature Deployment
1. Risk of False Diagnoses G

V False positives could lead to unnecessary treatment.
V False negatives could miss actual TB cases, worsening disease spread.

2. Lack of Health Technology Assessment (HTA) Review X
V Unlike other Al models, DeepCXR has no independent HTA approval for use in public health programs.
3. Ethical & Legal Issues &

V' Al-based diagnosis needs strict medical accountability protocols.
V No clarity on data protection laws regarding Al-based health analytics.

Way Forward
Independent Validation & Trials

v Conduct real-world trials in different population groups before full-scale deployment.
V Ensure sensitivity & specificity benchmarks match WHO-approved Al tools.

HTA & Policy Inclusion

v Require Health Technology Assessment (HTA) of India approval before national rollout.
V State-level inclusion under NTEP to ensure standardization.

Al Regulation & Transparency

V Introduce Al ethics framework for public health tools.
v Maintain data security & patient confidentiality standards.
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SCIENCE & TECHNOLOGY

Ocelot: Amazon’s New Quantum Computing Breakthrough

7 Syllabus Mapping:
2GS Paper 3 - Science & Technology (Quantum Computing, Al, and Advanced Computing Technologies)
' GS Paper 3 - Economy & Infrastructure (Impact of Quantum Computing on Industries)

Context:

Amazon Web Services (AWS) has unveiled ‘Ocelot’, a cutting-edge quantum computing chip, aimed at accelerating the development of
commercially viable quantum computers. The chip represents a significant step in overcoming key challenges such as error correction and
scalability in quantum computing.

What is Ocelot?

e Ocelot is a prototype quantum computing chip designed to reduce errors and improve scalability in quantum machines.

e Developed by: Amazon Web Services (AWS), the cloud computing division of Amazon.com.

e Objective: To build a practical quantum computer with 100,000 qubits, reducing the current industry estimate of 1 million qubits needed
for useful quantum computing.

Key Features of Ocelot

1. Cat Qubits for Error Correction:
o Inspired by Schrédinger’s cat experiment, Ocelot uses “cat” qubits to minimize computational errors.
2. Efficient Logical Qubit Formation:
o Requires only 9 physical qubits to create 1 logical qubit, reducing hardware complexity.
3. Standard Chip Industry Techniques:
o Developed using tantalum-based materials and conventional semiconductor methods, making it easier to scale.
4. Faster Quantum Computing Development:
o Uses a scalable approach that could potentially reduce the quantum computing development timeline by five years.

Why is Ocelot Important?
1. Improving Quantum Computing Accuracy

e Quantum computers face high error rates due to qubit instability.
e Ocelot’s cat qubits enhance error correction, making calculations more reliable.

2. Accelerating Scientific Breakthroughs
e Drug Discovery: Quantum simulations can model molecular interactions for faster drug development.
e Material Science: Helps design stronger, more efficient materials at an atomic level.
o Financial Modeling: Optimizes complex calculations in stock markets, risk assessment, and cryptography.

3. Strengthening Amazon’s Quantum Computing Leadership

e With Ocelot, Amazon challenges Google, IBM, and Microsoft, all competing to lead the quantum computing industry.
e A more efficient, scalable quantum chip could establish AWS as a dominant player in cloud-based quantum computing services.

Understanding Quantum Chips

What Are Quantum Chips?
e Quantum chips are advanced processors designed to perform quantum computations using the principles of quantum mechanics such

as superposition and entanglement.
e Unlike classical chips that rely on binary bits (0 or 1), quantum chips use qubits, which can exist in multiple states simultaneously.
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How Do Quantum Chips Work?
1. Qubits & Superposition

e A qubit can be both 0 and 1 at the same time, enabling massively parallel processing.
e This allows quantum computers to solve problems exponentially faster than traditional computers.

2. Quantum Entanglement

o Entangled qubits share information instantly, even if separated by large distances.
e Enables faster and more secure communication compared to classical computing methods.

3. Quantum Gates & Algorithms

o Similar to classical logic gates, quantum gates manipulate qubits to perform operations.

e Common gates include:
o Hadamard Gate: Creates superposition, allowing multiple calculations simultaneously.
o CNOT Gate: Enables entanglement between qubits for complex quantum algorithms.
o Pauli Gates: Used for quantum state transformations and optimizations.

4. Error Correction & Stability

e Qubits are highly sensitive to external disturbances, leading to errors in calculations.
e Ocelot’s cat qubits enhance error correction, improving stability and computational accuracy.

5. Measurement & Output

e When a quantum computation is completed, the qubits collapse into either 0 or 1.
e The output is then interpreted using classical computing systems for real-world applications.

Challenges & Future Prospects of Quantum Computing

Current Challenges

1. High Error Rates: Qubits are highly unstable and require advanced error correction techniques.

2. Scalability Issues: Most quantum computers today have fewer than 100 qubits, far from the required 100,000+ qubits for practical
applications.

3. Extremely Low Temperatures Needed: Quantum chips must be operated at near absolute zero (-273°C) to function correctly.

4. High Cost of Development: Quantum computing research requires massive investments in infrastructure and hardware.

5. Limited Real-World Applications: Quantum computers are currently useful for niche problems, with full-scale implementation still a
decade away.

Future Roadmap & Potential Solutions

1. Scaling Up Qubit Production:
o AWS’s Ocelot chip is designed for mass production, using standard semiconductor techniques.
2. Advancements in Qquantum Error Correction:
o Cat qubits in Ocelot significantly reduce computational errors, a major challenge in quantum computing,.
3. Cloud-Based Quantum Computing:
o Amazon’s AWS Braket offers cloud access to quantum machines, making them more accessible for research and industries.
4. Hybrid Quantum-Classical Computing:
o A combination of quantum and classical computing could help bridge the gap until full-scale quantum machines become viable.
5. Global Competition & Innovation:
o Governments and tech giants worldwide are investing heavily in quantum R&D, accelerating breakthroughs.

Lunar Trailblazer

7 Syllabus Mapping:
2 Gs Paper 3 - Science & Technology (Space Technology, Planetary Exploration, and Remote Sensing)
A Gs Paper 1 - Geography (Moon’s Surface, Water Distribution, and Resource Utilization)

Context:

NASA has successfully launched the Lunar Trailblazer satellite aboard a SpaceX Falcon 9 rocket to map and analyze water distribution on the
Moon. This mission aims to advance our understanding of lunar water resources, crucial for future human exploration and space colonization.
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What is Lunar Trailblazer?

e A small orbiter satellite designed to map the presence and movement of water on the Moon'’s surface.
o Part of NASA’s Small, Innovative Missions for Planetary Exploration (SIMPLEX) program.

o Developed by: NASA in collaboration with Lockheed Martin (which built the spacecraft).

e Launched by: A SpaceX Falcon 9 rocket from Kennedy Space Center, Florida.

Mission Objectives

Map Water Distribution: Identify areas rich in water ice, especially in permanently shadowed craters near the Moon’s poles.
Study the Lunar Water Cycle: Understand how water molecules move across the Moon'’s surface.
Support Human Lunar Missions: Provide key insights for future astronauts, enabling water extraction for drinking, fuel production, and

oxygen supply.

Key Features of the Lunar Trailblazer Mission

1. Advanced Scientific Instruments

The satellite carries two cutting-edge instruments for high-precision mapping of lunar water:

1. Lunar Thermal Mapper (LTM):

o Measures surface temperature to analyze water behavior and movement.

2. High-resolution Volatiles and Minerals Moon Mapper (HVM3):

o Uses spectroscopy to detect water molecules and hydroxyl compounds on the Moon.

2. Fuel-Efficient Trajectory & Long Mission Duration

Uses a low-energy, fuel-efficient trajectory to reach the Moon in four months after launch.
Expected mission duration: At least two years of continuous lunar mapping.

3. Focus on Permanently Shadowed Craters

Lunar poles contain craters that never receive sunlight, making them potential reservoirs of frozen water.

These water sources could play a critical role in supporting long-term lunar habitation.

Why is Lunar Trailblazer Important?

1. Supports Future Lunar Missions t4

Water on the Moon is a valuable resource for sustaining astronauts and space settlements.
Can be used for:

o Drinking water supply for human missions.

o Electrolysis to produce oxygen for breathing.

o Hydrogen fuel production for rockets and spacecraft.

2. Contributes to NASA’s Artemis Program

3. Advances Scientific Understanding of Water in Space 3=

NASA’s Artemis program aims to establish a sustainable human presence on the Moon by 2030.
Lunar Trailblazer’s data will help select landing sites with accessible water resources.

&

Provides insights into how water is distributed on airless planetary bodies like the Moon.
Could help scientists trace the origins of water on Earth by studying its presence on the Moon.

4. Prepares for Future Space Colonization 1

A stepping stone for long-term missions to Mars and deep space exploration.
Establishes resource utilization strategies essential for off-world settlements.

Challenges & The Way Ahead

1. Challenges in Mapping Lunar Water

V277 ag =
=% Extreme Lunar Conditions:
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e The Moon’s surface experiences temperature variations of +127°C to -173°C, making it difficult to analyze water behavior.
“# Limited Fuel & Power:
e The small satellite must operate efficiently with limited fuel and solar energy.
#% Data Interpretation Complexity:
e Distinguishing between actual water ice and hydrated minerals requires high-precision sensors.
2. Future Prospects & Solutions
v Enhanced Al-Based Data Processing:
e Machine learning can help process lunar data more accurately and separate real water sources from false positives.
V Collaborative Space Missions:

e Countries like India (Chandrayaan), Japan, and the EU are also mapping lunar water.
e Jointresearch could accelerate global space exploration efforts.

v Moon Mining & Resource Utilization:

o Future missions will focus on extracting lunar water for human survival and fuel production.
e 3D printing & lunar construction technologies may help create permanent Moon bases.

SPHEREX Space Telescope

7 Syllabus Mapping:
' GS Paper 3 - Science & Technology (Space Exploration, Astrophysics)
2 Gs Paper 1 - Geography (Cosmology, Universe Formation)

Context:

NASA’s SPHEREX space telescope is set for launch to explore the origins of the universe and search for water and organic molecules in the
Milky Way. The mission will create a 3D map of the cosmos, providing insights into cosmic inflation and galaxy formation.

What is SPHEREX?

Full Form: Spectro-Photometer for the History of the Universe, Epoch of Reionization, and Ices Explorer
Mission Type:

e A space telescope designed to survey the entire sky in optical and near-infrared light.
e Aims to map over 450 million galaxies and study the chemical composition of planetary systems.

Mission Duration: Two-year mission to study the origins of the universe and track cosmic evolution.
Launch Details:
e Launched by: NASA (National Aeronautics and Space Administration)

e Rocket: SpaceX Falcon 9
o Expected Launch Window: 2025

Aims & Objectives of SPHEREXx

1. Study Cosmic Inflation

V Investigate the rapid expansion of the universe after the Big Bang.
V Examine the distribution of galaxies to understand dark energy and dark matter interactions.

2. Map Galaxies Across the Universe

V Survey over 450 million galaxies, tracking their distribution and evolution.
V Provide insights into how galaxies were formed and structured over billions of years.
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3. Search for Water & Organic Molecules

V Detect water reservoirs and organic molecules in the Milky Way’s star-forming regions.
v Study exoplanet atmospheres to assess habitability and potential life-supporting conditions.

4. Create a 3D Cosmic Map

V Develop a detailed 3D map of the universe using 102 infrared color bands.
V Identify patterns in cosmic structure that help in understanding the universe’s large-scale framework.

Key Features of SPHEREX

1. Advanced Infrared Technology

V Uses near-infrared light to observe objects invisible to the human eye.
V Detects light from early galaxies, interstellar dust, and planetary nebulae.

2. All-Sky Survey

vV SPHEREx will scan the entire sky every six months, capturing massive astronomical data.
v Enables comparative cosmic studies over time.

3. High-Resolution Spectral Data

V Unlike previous surveys, SPHEREx will capture data in 102 color bands, making it the most detailed all-sky survey ever conducted.
V Provides spectral fingerprints of astronomical objects, identifying their chemical composition.

4. Target Identification for Future Missions

V Helps in selecting promising exoplanets and galaxies for study by James Webb Space Telescope (JWST) and future NASA missions.

Scientific Significance of SPHEREXx

1. Understanding Cosmic Inflation

o Cosmic inflation refers to the exponential expansion of the universe right after the Big Bang (~13.8 billion years ago).
o SPHEREx will analyze cosmic structures to test inflationary models and confirm how matter was distributed in the early universe.

2. Searching for Life’s Building Blocks

o Water and organic molecules are key ingredients for life.
o SPHEREx will map water ice and carbon-rich compounds in planetary systems, helping in the search for potential habitable worlds.

3. Studying the Evolution of Galaxies

e Tracking 450 million galaxies will allow scientists to understand how galaxies evolved over billions of years.
e Helpsin resolving unanswered questions about dark energy’s role in cosmic expansion.

4. Supporting Future Space Missions

o SPHEREx will act as a precursor to future space telescopes, including:
o James Webb Space Telescope (JWST) - Deep space imaging.
o Nancy Grace Roman Space Telescope - Dark energy research.
o Upcoming exoplanet-hunting missions.

Global Collaboration in SPHEREXx Mission

o NASA leads the project, with contributions from:
o Korea Astronomy and Space Science Institute (KASI) - Infrared analysis.
o California Institute of Technology (Caltech) - Scientific instruments & mission planning.
o JetPropulsion Laboratory (JPL) - Telescope assembly & launch coordination.
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Challenges & Potential Limitations

1. Sensitivity to Cosmic Dust

o Interstellar dust could obscure deep-space observations, affecting data clarity.
e Requires precise calibration to filter out distortions.

2. Competition with Other Space Telescopes

e James Webb Space Telescope (JWST) and Nancy Grace Roman Space Telescope also focus on infrared astronomy.
e Requires distinct scientific objectives to maximize mission value.

3. Data Processing & Storage

o SPHEREx will generate petabytes of astronomical data, requiring high-speed processing.
o Effective Al-driven data management will be essential.

Way Forward: Maximizing SPHEREX’s Impact
v, Strengthening International Scientific Collaboration

e Encouraging data sharing with global astronomical institutions.
e Enhancing joint research efforts in cosmology and astrophysics.

V2. Integrating Al & Machine Learning for Data Analysis

e Developing automated Al-based algorithms to analyze large datasets efficiently.
e Improving pattern recognition in cosmic mapping.

Vv 3. Supporting Next-Gen Space Observatories
o Using SPHEREX's findings to guide future space missions targeting deep-space exploration.
o Ensuring synergy between NASA, ESA (European Space Agency), and ISRO (Indian Space Research Organisation) in space research
collaborations.

V 4. Expanding Public Outreach & Scientific Education

e Promoting open-access astronomy data for students and researchers.
o Encouraging STEM education initiatives linked to space exploration.

Impact of Space Travel on Astronaut Health

7 Syllabus Mapping:
2GS Paper 3 - Science & Technology (Space Exploration, Human Health in Space)
2GS Paper 2 - Governance & Health (Space Medicine, NASA-ISRO Collaboration)

Context:

NASA astronauts Sunita Williams and Butch Wilmore have been stranded on the International Space Station (ISS) for over nine months due
to spacecraft technical issues. Their prolonged stay raises critical health concerns associated with extended space travel, highlighting
the biological, psychological, and physiological risks astronauts face in microgravity.

Impact of Space Travel on Astronaut Health
1. Effects on Major Organs & Body Systems
@ Brain & Nervous System

V Spaceflight-Associated Neuro-Ocular Syndrome (SANS): Increased intracranial pressure affects vision & cognitive function.
V Cerebral Ventricular Expansion: Fluid shifts in the brain lead to cognitive decline.
v Radiation Exposure: Raises neurodegenerative disease risks (Alzheimer’s, Parkinson’s).

89



IQRA IAS

An Institute for Civil Services

@ Cardiovascular System
V Microgravity Weakens Heart Muscles: Reduces heart’s pumping efficiency, leading to orthostatic hypotension (low BP upon standing post-
mission).

V Higher Cardiovascular Disease Risk: Increased arterial stiffness due to prolonged space exposure.
V Blood Flow Redistribution: Fluids move toward the head, causing facial puffiness and pressure on the brain & eyes.

@ Bones & Muscles

v Osteopenia (Bone Density Loss): Bone mineral density reduces by 2.1% per month in space, making astronauts prone to fractures.
v Muscle Atrophy: Muscle mass & strength decline rapidly, requiring intense resistance training.
V Some Bone Loss is Permanent: Some astronauts never fully regain lost bone mass post-mission.

¢ Immune System

vV Weakened Immunity: Space-induced stress hormone elevation suppresses immune response.
V Increased Risk of Infections: Bacteria & viruses become more aggressive in space.
V' Autoimmune Reactions: Spaceflight may trigger abnormal immune responses, leading to chronic inflammation.

@ Vision & Vestibular Function

V Optic Nerve Swelling: Due to fluid shifts, leading to vision impairment.
V Balance & Coordination Issues: Post-flight dizziness & movement disorders caused by vestibular dysfunction.

@ Psychological & Mental Health

V Isolation & Confinement: Leads to depression, mood swings, and anxiety.
V Sleep Disruptions: Circadian rhythm disturbances reduce sleep quality, affecting cognitive function.
V Limited Social Interactions: Increases psychological distress and affects team dynamics.

Reasons Behind These Health Impacts

Factor Health Impact

Microgravity Exposure Weakens bones & muscles, affects blood circulation & fluid distribution.

Space Radiation Increases risk of cancer, cardiovascular diseases & neurodegenerative disorders.
Enclosed & Isolated Environment Affects mental health, increases stress, depression & anxiety.

Lack of Gravity-Based Cues Affects spatial orientation, balance & coordination.

Limited Medical Support Increases difficulty in managing health emergencies.

Does Space Travel Cause Permanent Changes?
V Short-Term Missions (Few Days):

e 95% of physiological effects reverse post-mission.
e Minor bone & muscle loss, temporary vision changes.

V Long-Duration Missions (Months to Years):

e Recovery is proportional to time spent in space.
e Some effects may be permanent, including:
o Bone Density Loss (may never fully recover).
o Cardiovascular Changes (increased arterial stiffness).
o Neuro-ocular Syndrome (SANS) (long-term vision issues).

Mitigation Strategies & Space Health Innovations
1. Physiological Countermeasures

v Daily Exercise Regimens: Astronauts perform resistance & aerobic exercises to prevent muscle atrophy & bone loss.
V Calcium & Vitamin D Supplementation: Helps reduce bone density loss.
V Artificial Gravity Experiments: Rotating spacecraft sections to simulate gravity effects.

2. Psychological Support Systems

V Virtual Reality & Hologram Therapy: Simulates Earth-like environments to reduce stress.
V Al-Based Mental Health Monitoring: NASA & ISRO are developing Al tools to track mood & stress levels in astronauts.
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3. Advanced Space Medicine & Healthcare

v Bioengineered Organs & Tissues: Research on 3D-printed human tissues for medical emergencies.
v Autonomous Surgical Robots: NASA & ISRO working on Al-driven robotic surgeons for space missions.
V Radiation-Resistant Materials & Protective Gear: Shielding astronauts from cosmic radiation.

Future Risks & Challenges of Deep Space Missions (Mars & Beyond)

1. Extended Radiation Exposure

v Mars Missions (6+ months) will increase cancer risks due to prolonged exposure to cosmic rays.
2. Behavioral & Mental Health Issues

v Interplanetary isolation for years may cause psychological deterioration.

3. Unknown Biological Effects

V Microgravity exposure beyond one year remains untested on human bodies.

4. Medical Emergency Response Limitations

V No real-time medical intervention available beyond Earth orbit.

Way Ahead: Ensuring Astronaut Health for Deep Space Exploration
V1. Developing Artificial Gravity Modules

o NASA is researching centrifugal systems to generate gravity in space habitats.
v 2. Enhanced Space Radiation Shields

e Using water, polyethylene, & magnetic shielding technology for spacecraft protection.
V 3. Personalized Space Diet & Biomedicine

o Genetically tailored nutrition & probiotics to support astronauts' microbiomes.
V 4. Al-Powered Remote Health Monitoring

e Machine learning-based health tracking to detect early signs of disease.
v 5.ISRO-NASA Collaboration on Space Medicine

e Joint research on human spaceflight health risks for future Gaganyaan & Artemis missions.

Perovskite-Based LEDs (PeLEDs)

7 Syllabus Mapping:
2 Gs Paper 3 - Science & Technology (Nanotechnology, Semiconductor Research, Renewable Energy)
A Gs Paper 3 - Industry & Innovation (Next-Generation Electronics, Sustainable Manufacturing)

Context:
Indian scientists at CeNS, Bengaluru have developed an innovative method to enhance the stability of perovskite nanocrystals, addressing colour

degradation and heat sensitivity in Perovskite-Based LEDs (PeLEDs). This breakthrough improves efficiency and durability, making PeLEDs
commercially viable for next-generation lighting and display technologies.

What are Perovskite-Based LEDs (PeLEDs)?

V Definition: PeLEDs are a class of light-emitting diodes (LEDs) that use perovskite nanocrystals as the emissive material.
v Crystal Structure: Perovskites have the same crystal structure as Calcium Titanate (CaTiO3), enabling superior light absorption and
emission.
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v Advantages: They combine the benefits of Organic LEDs (OLEDs) and Quantum Dot LEDs (QLEDs) for high brightness, color accuracy, and
energy efficiency.

Key Features of PeLEDs

@ High Luminescence: Emits bright, tunable light with superior color purity.

@ Energy Efficient: Consumes less power compared to traditional LEDs and OLEDs.

@ Easy Fabrication: Solution-processed, reducing manufacturing costs.

@ Color Tunability: Can emit light across the visible and infrared spectrum.

@ Low-Cost Alternative: Cheaper than conventional direct-bandgap semiconductors used in traditional LEDs.

How PeLLEDs Improve LED Technology?

v Higher Efficiency: Enhances light output with minimal power consumption.

V Flexible & Bendable Displays: Can be deposited on flexible substrates, enabling foldable screens.

vV Low-Temperature Manufacturing: Unlike traditional LEDs, PeLEDs do not require high-vacuum or high-temperature processing.
vV Wider Applications: Useful in TVs, smartphones, automotive lighting, and optical communication.

v More Sustainable Displays: Can replace toxic rare-earth elements used in conventional LEDs.

Comparison: PeLEDs vs. OLEDs vs. QLEDs

Feature PeLEDs OLEDs QLEDs
Material Perovskite Nanocrystals  Organic Semiconductors Quantum Dots
Color Accuracy High Moderate Very High
Energy Efficiency High Moderate High
Production Cost Low High High

Stability Low (Degradation Issues) High High
Commercial Viability Emerging Mature Mature

@ PeLEDs outperform OLEDs in brightness & efficiency, but stability issues remain a key challenge.

Challenges & Limitations of PeLLEDs

!. Stability Issues:
v Highly sensitive to moisture, heat, and oxygen, leading to faster degradation.
V Short operational lifetime compared to OLEDs and QLEDs.

! Lead Toxicity:
v Most PeLEDs contain lead (Pb), raising environmental and health concerns.

V Research is ongoing to develop lead-free perovskite materials.

! Large-Scale Production Challenges:
V Difficult to maintain efficiency in large-area PeLED displays.
V Exciton Binding Weakness reduces photoluminescence efficiency (PLQE).

! Regulatory & Environmental Concerns:
V Needs stronger regulatory frameworks for safe disposal and recycling.

Way Forward & Future Innovations
1. Stability Enhancement Research

v Improve coating techniques to protect perovskite nanocrystals from degradation.
v Develop environmentally stable perovskite materials for commercial use.

2. Lead-Free Perovskite Materials

V Research alternative non-toxic metal halide perovskites.
V Explore tin-based perovskite LEDs to replace lead-based compounds.

3. Large-Scale Manufacturing Solutions
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v Enhance scalability techniques for PeLEDs in TVs, smartphones, and automotive displays.
V Optimize solution-processing to ensure mass production efficiency.

4. Integration with Sustainable Technologies

v Combine PeLEDs with solar panels & energy-efficient lighting systems.
V Reduce electronic waste by making displays more biodegradable.
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