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GENERAL STUDIES 1

1.1. INDIAN SOCIETY

1.1.1. URBAN FUTURE: REIMAGINING CITIES AS DYNAMIC AND INCLUSIVE ECOSYSTEMS

Context: Recently, the discourse on urban evolution has
shifted from a purely infrastructure-centric model to one
that reimagines cities as dynamic ecosystems. It is
argued that the current disconnect between designed
urban spaces and the lived experience of diverse
populations necessitates a transition toward layered
urban planning that prioritizes the human element of
belonging.

Background and Context

e C(Cities are traditionally viewed as the engines of global discourse, driving advancements
in policymaking, science, and technology.

e However, a critical “missing link” has been identified: the failure to align urban blueprints with the
needs of the diverse individuals who inhabit these spaces.

e While modern urban planning often focuses on physical connectivity and “smart” infrastructure,
the social and cultural integration of residents—particularly migrants—remains neglected, leading
to systemic exclusion.

Core Issue: Phenomenon of the “Invisible Tax” of Exclusion

When individuals migrate to metropolitan hubs, an unspoken expectation of assimilation is often imposed
upon them. This creates several socio-economic barriers:

¢ Linguistic Standardization:
o Language is treated as a non-negotiable standard for communication and identity alignment.

o Failure to meet these linguistic expectations results in an “invisible tax” paid by new residents and
migrants.

e Systemic Tensions:

o A conflict exists between the multi-lingual reality of hubs and the cultural/political
expectations of the established order.

o The validation of belonging for new residents is frequently withheld, marginalizing those seeking
better lives.

Economic Implications of Linguistic and Cultural Barriers
The “linguistic tax” is not merely a social hurdle but a significant economic disadvantage:
e Bureaucratic Obstacles:

o Navigating job searches, negotiating housing agreements, and accessing healthcare or
government benefits becomes a maze when communication channels are monolingual.

¢ Informal Sector Channeling:
o Cultural friction acts as an economic roadblock, pushing migrants into the informal economy.

o In these sectors, higher rates of exploitation are observed, and opportunities for formal social
mobility are curtailed.
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Self-Inflicted Urban Vulnerability:

o The city relies on the labor, skills, and taxes of new residents yet denies them equal access to
opportunities.

o This structural denial undermines the long-term social and economic resilience of the urban
ecosystem.

Inherent Flaws in Modern Urban Planning

Modern planning strategies often operate on static assumptions that fail to reflect the cosmopolitan

nature of cities:

Assumption of Homogeneity: Blueprints are frequently conceived for established residents,
rendering the new resident invisible.

Shortcomings of “Smart” Cities: Technological advancements are often accessible only to those who
possess the “right” linguistic skills and official documentation.

Lack of Diverse Governance:
o Planning committees often fail to reflect the demographic shifts of the metropolis.

o Homogeneous perspectives dominate the design of public parks, transport hubs, and schools,
causing these services to miss the mark for recent migrants.

Reimagining the Urban Future: Designing “For All”

A transformative approach is required to ensure that cities function as fluid entities rather than static

blueprints:
Layered Design Philosophy:
o The human element of belonging must be integrated into infrastructure projects.

o Cities should be viewed as dynamic ecosystems with an infinite capacity to expand, reconfigure,
and include.

Proactive Conflict Mitigation:

o Planners must anticipate friction between the “known” and the “new” to bridge the cultural
divide.

o Cultural sensitisation training for public-facing staff is recommended to enhance operational
efficiency and uphold democratic rights.

Embracing Amalgamation:

o Commotion on the path to development is viewed as a necessary step toward better social
outcomes.

o Urban spaces must be governed for all inhabitants, including those born there, long-term
residents, and future arrivals.

Objectives of the Smart Cities Mission (Smart City Programme)

Provide Core Infrastructure: Ensure adequate water supply, sanitation, solid waste management,
electricity, and efficient urban mobility to improve quality of life.

Promote Sustainable and Inclusive Urban Development: Focus on environmental sustainability,
resource efficiency, and inclusiveness, especially for vulnerable and migrant populations.

Enhance Quality of Life through Technology: Use ICT, data-driven governance, and smart solutions
to improve service delivery, transparency, and accountability.
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Foster Economic Growth and Employment: Create enabling ecosystems for innovation, start-ups,
skill development, and local entrepreneurship.

Strengthen Urban Governance: Promote e-governance, citizen participation, and institutional
capacity-building in urban local bodies.

Ensure Safe and Resilient Cities: Improve public safety, disaster preparedness, climate resilience, and
urban security systems.

Promote Area-Based Development: Implement retrofitting, redevelopment, and greenfield projects
tailored to local needs and contexts.

Strategic Roadmap: Way Forward for Inclusive Urbanism

To transition from rigid and exclusionary urban structures to empathetic and resilient smart city
ecosystems, policymakers and urban planners must adopt a multifaceted and inclusive strategy, as
follows:

Institutionalization of Cultural Competency: Small-scale, targeted investments must be directed
toward cultural sensitisation training for all public-facing staff and administrative officials.

o This ensures that the delivery of public services is not hindered by prejudice, thereby upholding
the democratic rights of every resident regardless of their origin.

Democratization of Urban Governance: Local bodies and planning committees must be restructured
to reflect the heterogeneous reality of the modern metropolis.

o By including representatives from diverse linguistic and socio-economic backgrounds,
the “homogenous perspective” in planning can be replaced by a cosmopolitan model that
accounts for recent demographic shifts.

Universal Design and Multilingual Service Delivery: The “Smart City” framework must be
reconfigured to eliminate the “linguistic tax.”

o Essential communication channels, official documents, and digital portals should be made available
in multiple languages to ensure that migrants can navigate housing, healthcare, and legal systems
without economic disadvantage.

Transition to Fluid Planning Paradigms: Urban planners should move away from static

blueprints and fixed boundaries.

o Instead, cities must be treated as fluid entities where infrastructure is designed to be modular and
capable of amalgamation and regeneration, allowing the city to grow and reconfigure itself
alongside its population.

Integration of the Informal Economy: Structural roadblocks that channel migrants into exploitative

informal sectors must be dismantled.

o By providing formal social mobility through inclusive licensing, documentation flexibility, and
accessible social security, the city can harness the full economic potential of its “new residents.”

Empathy-Based Urban Metrics: The success of urban design should no longer be measured solely by
physical infrastructure or technological penetration.

o New performance indicators must be developed based on the lived experience of inhabitants,
specifically focusing on their sense of comfort, security, and validated belonging.

Proactive Friction Management: Urban authorities must anticipate the
inevitable “commotion” or cultural friction that arises during rapid expansion.
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o By proactively creating spaces for cultural exchange and integration, planners can turn potential
conflict into a catalyst for social resilience and long-term urban stability.

e Decentralized Social Infrastructure: The concentration of essential services in specific “established”
zones must be broken.

o By decentralizing health hubs, schools, and community centers into peripheral areas where
migrants  typically settle, the «city ensures that spatial justiceis achieved and
the “invisible” resident is given a visible stake in urban life.

o Digital Inclusion via “Phygital” Models: To prevent technology from becoming a barrier, cities must
adopt a “Phygital” (Physical + Digital) approach.

o While digital portals enhance efficiency, physical facilitation centers manned by multilingual
navigators should be established to assist those with limited digital literacy or "wrong”
documentation in accessing their rights.

o Fostering “Right to the City” Legislation: Policy frameworks should evolve to recognize the “Right
to the City” as a fundamental urban principle.

o This involves legalizing the stay and work of migrants through simplified registration processes,
ensuring that their contribution to the city’s tax base is met with a reciprocal validation of
residency.

Conclusion

The sustainability of the urban future depends on recognizing cities as dynamic, multi-layered
ecosystems rather than mere physical structures. While infrastructure remains vital, it is the integration
of the human element and the removal of linguistic and cultural “taxes” that will ensure true economic
and social resilience. By placing empathy and belonging at the core of governance and design, cities can
finally bridge the gap between their designed blueprints and the diverse realities of the people they serve.

Q. With a brief background of the quality of urban life in India, introduce the objectives and strategy of
the Smart City Programme.

1.2. GEOGRAPHY

1.2.1. RARE EARTH MINERALS

Context: Recent findings indicate that India possesses the world's
third-largest reserves of Rare Earth Elements, yet accounts for less
than one percent of global mining production. In contrast, China
holds 49 percent of the world's total reserves, performs 69 percent
of global mining operations, and maintains a 90 percent share of
the global Rare Earth Element refining capacity.

What are Rare Earth Minerals?

Rare Earth Elements (REEs) are a group of 17 chemical elements in the periodic table, specifically the 15

lanthanides plus scandium and yttrium.

e Nature: Contrary to their name, they are relatively abundant in the Earth's crust. However, they are
"rare" because they are typically found in low concentrations and are difficult to extract and separate
from one another.

RICE IAS — OLD RAJINDER NAGAR, NEW DELHI & SEALDAH, KOLKATA | 4



RICE/IAS

Classification:

o

o

Examples and Key Minerals

A. Key Rare Earth Elements & Their Uses

. 8100819447 RICEIAS.COM

Light REEs (LREEs): Lanthanum, Cerium, Neodymium, Praseodymium (abundant in India).
Heavy REEs (HREEs): Dysprosium, Terbium (scarce in India; often imported).

Element Category | Major Uses / Importance

Neodymium (Nd) | LREE Strong permanent magnets (EV motors, wind turbines, smartphones)
Praseodymium (Pr) | LREE Aircraft engines, magnets, glass colouring
Lanthanum (La) LREE Camera lenses, battery electrodes (NiMH batteries)
Cerium (Ce) LREE Catalytic converters, glass polishing powders
Samarium (Sm) LREE High-temperature magnets, defence applications
Europium (Eu) HREE Red phosphors in LED, TV and display screens
Dysprosium (Dy) HREE Heat-resistant magnets (EVs, missiles)

Terbium (Tb) HREE Green phosphors, solid-state devices

Yttrium (Y) HREE Laser systems, superconductors, medical imaging
Scandium (Sc) (REE) Lightweight aluminium alloys, aerospace components

B. Important Rare Earth-Bearing Minerals

Mineral Key Features Significance

Monazite Phosphate mineral rich in LREEs; found in | Primary REE source in India (also
beach sands contains thorium)

Bastnasite Carbonate mineral rich in Ce, La, Nd Major global source (China, USA)

Xenotime Phosphate mineral rich in HREEs Important for heavy rare earth supply

lon-adsorption Weathered clay deposits Major source of HREEs

clays (environmentally sensitive)

Strategic Uses of Rare Earth Minerals:

Rare earth minerals are termed “strategic” because they underpin national security, economic
competitiveness, and energy transition.

Defence & National Security

Clean Energy & Energy Transition

RICE IAS — OLD RAJINDER NAGAR, NEW DELHI & SEALDAH, KOLKATA

Precision-guided missiles: Neodymium-dysprosium magnets for guidance and control systems.
Radar & sonar systems: Yttrium, gadolinium improve signal accuracy.
Jet engines & military aircraft: Samarium-cobalt magnets withstand high temperatures.

Secure communications & night-vision devices: Europium, terbium phosphors.

Wind turbines: Neodymium-based permanent magnets enable high efficiency and low maintenance.
Electric vehicles (EVs): Motors rely on Nd-Pr-Dy magnets for compactness and power density.

Energy-efficient lighting: Europium and terbium in LEDs.
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Space & Advanced Technology

o Satellites and spacecraft: Rare earth alloys for lightweight, heat-resistant components.
e Solar panels in space missions: Enhanced efficiency using REE coatings.

e Laser systems: Yttrium-aluminium garnet (YAG) lasers for defence and research.

Electronics & Semiconductor Industry
e Smartphones, laptops, servers: Miniaturised magnets, capacitors, and displays.
e Semiconductor fabrication: Cerium for wafer polishing; lanthanum for high-k dielectrics.

o Data centres & Al hardware: Cooling systems and precision components.

Nuclear & Energy Security
e Nuclear reactors: Control rods and shielding materials (samarium, gadolinium).

e Thorium-linked rare earth minerals: Strategic for future nuclear fuel cycles.

Medical & Critical Infrastructure
e MRI scanners & imaging: Gadolinium contrast agents.

e Advanced surgical lasers & diagnostics: Yttrium-based technologies.

The Process: From Sand to Magnet:

The process is generally divided into Upstream, Midstream, and Downstream stages:

Upstream: Mining and Concentration
e The Source: In India, the primary source is Monazite sand (found in coastal "heavy mineral sands").

e Physical Separation: Ores are processed using gravity, magnetic, and electrostatic separation to create
a Mineral Concentrate.

Midstream: The Refining "Bottleneck™
This is where India currently faces its greatest challenge. China controls ~90% of this stage.

e Cracking & Leaching: The mineral concentrate is treated with chemicals (caustic soda or sulfuric acid)
to "crack" the mineral structure.

e Solvent Extraction: This is a repetitive, multi-stage chemical process where mixed rare earth solutions
are passed through hundreds of tanks to separate individual elements (like Neodymium from Cerium)
based on their slight chemical differences.

e Oxide to Metal: The separated Rare Earth Oxides (REOs) are then reduced to pure Rare Earth Metals
using high-temperature electrolysis or metallothermic reduction.

Downstream: Magnet Manufacturing

The government's new ¥7,280-crore scheme focuses on creating Sintered NdFeB (Neodymium-Iron-
Boron) Magnets:

1. Alloying: Pure Neodymium metal is melted with Iron and Boron in a Vacuum Induction Melting
(VIM) furnace to create an alloy.

2. Milling (Jet Milling): The alloy is ground into a microscopic powder (about 3-5 microns—finer than a
human hair).

3. Orientation & Pressing: The powder is placed in a mold. A strong magnetic field is applied to align
the particles (orientation), and the powder is then pressed into a solid block ("green compact").

4. Sintering: The blocks are heated in a vacuum furnace to just below their melting point. This fuses the
particles into a dense, solid magnet.
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5. Finishing: The magnets are machined to size, coated (usually with Nickel or Zinc) to prevent corrosion,
and then finally Magnetized.

Challenges:
Midstream Refining: The "Missing Link"
e Technological Monopoly: China controls over 90% of global rare-earth processing. India currently

mines these minerals but lacks the commercial-scale solvent extraction technology needed to
separate mixed rare earth oxides into individual, high-purity elements.

Regulatory and Nuclear Governance

e The Monazite-Thorium Link: India's primary REE source is monazite sand, which is naturally
radioactive because it contains Thorium (essential for India’s Three-Stage Nuclear Program).

o Dual Oversight: This subjects the sector to a "punctilious governance regime." Projects must be
coordinated between the Ministry of Mines and the Department of Atomic Energy (DAE), leading
to longer gestation periods (often 10-15 years from exploration to production).

Geopolitical "Managed Scarcity"

e Licensing as Leverage: While China has recently issued a few export licenses for magnets to Indian
firms (including suppliers for Maruti and Mahindra), these are being released as a "trickle."

o Dependence Risk: This creates "managed scarcity,” where Indian manufacturers remain
operationally constrained by administrative delays in Beijing rather than market availability.

Environmental and Social Challenges

e Green Compliance: Extracting REEs is chemically intensive. For every tonne of rare earth produced,
the process generates roughly one tonne of radioactive residue and massive amounts of toxic
wastewater.

e Coastal Sensitivity: Much of India’s reserves are in fragile coastal belts (e.g., Andhra Pradesh and
Kerala). Mining risks shoreline erosion and threatens the livelihoods of local fishing communities,
leading to social friction and litigation.

Economic and Market Barriers

e Price Volatility: China's ability to "modulate" global prices can make Indian domestic projects unviable
overnight.

e Investment Risk: Sintered magnet manufacturing requires high precision—automotive-grade
magnets require *2°C temperature tolerance during sintering. This technical barrier makes projects
high-risk for private investors without heavy government subsidies.

Government Initiatives:
1. REPM Manufacturing Scheme (The "Magnet PLI")
e Outlay: ¥7,280crore over 7 years.

e Objective: To establish an integrated ecosystem for Sintered Rare Earth Permanent Magnets
(REPM).

o Components: ¥6,450 crore in sales-linked incentives (incentivizing the sale of finished magnets).
o %750 crore in capital subsidies for setting up facilities.

e Target: Create a domestic capacity of 6,000 Metric Tonnes Per Annum (MTPA), enough to meet
nearly 50% of projected demand for EVs and wind turbines by 2030.
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2. National Critical Mineral Mission (NCMM) 2025

Outlay: Total expenditure of ¥34,300crore (including 218,000 crore from PSUs).

Core Goals:

o Exploration: GSI has been tasked with 1,200 exploration projects by 2030.

o Processing Parks: Setting up dedicated zones for refining and solvent extraction.

o Stockpiling: Developing a national strategic reserve of REOs to buffer against global supply
shocks.

o Recycling: A 1,500 crore incentive to recover REEs from e-waste and end-of-life EV batteries
("Urban Mining").

3. MMDR Amendment Act, 2025

Mineral Exchanges: Statutory recognition for electronic platforms to trade minerals/metals,
ensuring price transparency and preventing cartelization.

One-Time Extension: Existing leaseholders can extend their areas by up to 10-30% for deep-
seated/critical minerals.

NMEDT: The National Mineral Exploration Trust was renamed the National Mineral Exploration
and Development Trust, with its funding scope expanded to include the development of mines
and international projects.

4. Global Mineral Diplomacy (KABIL)

Joint Venture: Khanij Bidesh India Ltd (KABIL) is aggressively acquiring assets abroad.
Acquisitions: In 2025, KABIL moved beyond Lithium to explore HREE (Heavy Rare Earth) blocks
in Australia and Zambia to supplement India’s domestic LREE-heavy reserves.

MSP Participation: India is an active member of the Minerals Security Partnership, a US-led club
aiming to build "China-plus-one" supply chains.

Way Forward:

1. Bridging the "Midstream” Gap

Integrated Hubs: Establishing "Critical Mineral Processing Parks" where raw oxides can be refined
into 99.9%+ pure metals.

Technology Licensing: Partnering with countries like Japan and Australia to acquire proprietary
solvent extraction technology—the current global bottleneck.

2. Scaling "Urban Mining" (Circular Economy)

Secondary Recovery: Incentivizing startups to recover Neodymium and Dysprosium from end-of-
life EV batteries and electronic scrap.

Policy Target: The ¥1,500 crore recycling incentive aims to recover 40,000 tonnes of critical
minerals from waste by 2030, reducing the environmental footprint of traditional mining.

3. Strategic Stockpiling & Demand Assurance

National Buffer: Following the US and Japanese models, the National Critical Mineral Mission
(NCMM) plans to build a strategic stockpile to protect domestic manufacturers from Chinese
export shocks and price volatility.

Offtake Agreements: The government can act as a "market-maker" by guaranteeing long-term
purchase orders for strategic sectors like Defense and Space, giving private investors the
confidence to build expensive magnet plants.
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4. Regulatory Streamlining

e Single-Window Clearance: Merging the approval processes of the Ministry of Mines and the
Department of Atomic Energy (DAE) to reduce the time from "discovery to production” (currently
10-15 years).

e Private Participation: Encouraging private firms to enter monazite mining while maintaining strict
radiation safety protocols for thorium management.

5. Mineral Diplomacy and "Friend-Shoring”

e MSP and KABIL: Strengthening participation in the Minerals Security Partnership (MSP) and
leveraging KABIL to acquire Heavy Rare Earth (HREE) assets in Australia, Zambia, and Argentina. This
ensures a balanced supply of both Light and Heavy REEs.

Conclusion:

While 20th-century power was defined by who controlled the flow of oil, 21st-century power will be

defined by who controls the processing of rare earths. For India, the conclusion is clear: Strategic

Autonomy in the digital and green era requires domestic refining capacity, innovation in magnet-free

technologies, and a robust "urban mining" ecosystem.

Q. Rare earth minerals are often described as the “oil of the 21st century’. Examine this statement in the
context of their strategic uses, supply-chain vulnerabilities, and India’s policy response. Suggest a way
forward to achieve technological and strategic autonomy.

*%k%
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GENERAL STUDIES 2
2.1.POLITY&GOVERNANCE

2.1. POLITY & GOVERNANCE

2.1.1. REMOVAL OF JUDGES

Context: In December 2025, 107 Lok Sabha MPs
submitted a notice seeking removal of Justice G.R.
Swaminathan, Madras High Court, citing 13 charges,
including: Alleged violation of secular constitutional
principles & Alleged bias favouring a particular community

Constitutional Provisions of Removal

¢ The Term ‘Impeachment’: Strictly speaking, the
Constitution uses the word "Impeachment” only for the
President (Article 61). For judges, the Constitution uses the term "Removal.”

e Articles Involved:
o Supreme Court Judges: Articles 124(4) and 124(5).

o High Court Judges: Articles 217(1)(b) and 218 (which states the procedure for SC judges applies
to HC judges).

e Legislative Framework: Under Article 124(5), Parliament enacted the Judges (Inquiry) Act, 1968 and
the Judges Inquiry Rules to regulate the procedure for investigation and proof of misbehaviour.

Grounds for Removal of Judges
A judge can be removed only on two grounds:

1. Proved Misbehaviour: Not defined in the Constitution but interpreted by the SC as conduct bringing
dishonour to the judiciary, corruption, or lack of integrity.

2. Incapacity: Physical or mental inability to perform duties.

Judicial Interpretations of "Misbehaviour":

¢ K. Veeraswami vs. Union of India (1991): Standard of judicial behavior is absolute; deviation is a
betrayal of public trust.

e M. Krishna Swami vs. Union of India (1992): Every error of judgment is not misbehaviour. It requires
mens rea (guilty mind), wilful misconduct, or moral turpitude.

The Removal Process of Judges of the Supreme Court:
1. Initiation (The Notice):

e A motion signed by at least 100 members (Lok Sabha) or 50 members (Rajya Sabha) is
submitted to the Presiding Officer (Speaker/Chairman).

2. Admission Stage (The "Threshold” Power):
e The Speaker/Chairman has the discretion to admit or refuse the motion.

¢ Note: In this capacity, the Speaker acts as a statutory authority, not just a presiding officer. This
decision can be challenged in court.

3. Investigation (Three-Member Committee):

e If admitted, the Speaker/Chairman appoints a committee:
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4.

5.

o A Supreme Court Judge.

o A Chief Justice of a High Court.

o A Distinguished Jurist.
Parliamentary Vote (The "Address"):
e If the committee finds the judge guilty, the House takes up the motion.
¢ Required Majority (Special Majority):

o Majority of the Total Membership of each House, AND

o The majority of not less than 2/3rds of members present and vote.
Presidential Order:

e Once passed by both Houses in the same session, the address is sent to the President, who passes
an order for removal.

Challenges regarding judicial removal

1.

The "Gatekeeper"” Bottleneck

Absolute Discretion: The Speaker/Chairman can reject a motion at the threshold even if it has the
required 100/50 signatures.

Political Shielding

Executive-Legislative Nexus: Since the Speaker/Chairman usually represents the ruling party, a judge
perceived as "pro-establishment" can be shielded from investigation.

Numbers Game: The requirement for a Special Majority (2/3rds present and voting) turns a legal
inquiry into a political consensus-building exercise, which is rarely achieved in a polarized Parliament.

Definitional Vagueness

Undefined "Misbehaviour”: The Constitution leaves "misbehaviour” undefined. This lack of a clear
legal yardstick allows for subjective interpretation by both the political class and the inquiry committee.

Procedural Rigidity

¢ Lapsing Motions: If the Lok Sabha dissolves before the process is completed, the motion lapses,
allowing a judge under a cloud of suspicion to continue in office.

Way Forward

1.

Institutionalize Graduated Sanctions: Move away from the "all-or-nothing" approach.

e Implement a mechanism for minor punishments (censure, suspension from judicial work) for
lapses that do not warrant full removal but damage the court's dignity.

Reform the Admission Stage: Amend the Judges (Inquiry) Act, 1968 to mandate that the
Speaker/Chairman must issue a "Reasoned Order"” when rejecting a motion.

e This ensures the decision is objective and subject to Judicial Review, preventing political shielding.

Statutory Code of Conduct: Formally codify the "Restatement of Values of Judicial Life" (1997)
into law.

e Clear statutory definitions for "misbehaviour" and "incapacity” would reduce subjectivity during
investigations.
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Conclusion:

To uphold the "Sentinel on the Qui Vive," (meaning a watchful guardian) India must evolve beyond the
1968 Act toward a National Judicial Oversight framework. Codifying graduated sanctions and
mandatory asset disclosures will bridge the accountability deficit, ensuring that judicial independence
coexists with the transparency necessitated by constitutional morality and democratic trust.

Q. How does the constitutional scheme for removal of judges in India attempt to balance judicial
independence with accountability? Examine the concerns associated with its present operation.250
words.

2.2. INTERNATION RELATION

2.2.1. INDIA-NEW ZEALAND FREE TRADE AGREEMENT

Context:

e |India and New Zealand concluded negotiations for a
comprehensive Free Trade Agreement (FTA) in December
2025 after about nine months of talks.

e The deal is positioned as a “new-generation” trade pact —

not just about tariff cuts but a broader economic partnership
covering trade in goods & services, investment, mobility
and cooperation.

» Signing is expected in early 2026, followed by ratification and implementation.

Main Features of the Agreement:
1. Tariff & Market Access

e Zero-duty access for Indian exports: New Zealand will provide 100 % duty-free access to all Indian
tariff lines, eliminating previously applied tariffs and promoting competitiveness for Indian goods.

e Indian tariff concessions: India will offer liberalization in approx 70 % of its tariff lines covering
about 95 % of bilateral trade value. Remaining tariff lines are carefully calibrated to protect
sensitive sectors (e.g., certain agricultural products).

2. Investment & Economic Cooperation

¢ New Zealand Investment Pledge: NZ has committed to facilitate USD 20 billion in investments
into India over the next 15 years, supporting sectors like manufacturing, services, infrastructure
and innovation.

e The agreement also includes frameworks for cooperation on agricultural productivity, MSME
development, and technical collaboration.

3. Services & Skilled Mobility

e Mobility Provisions: Unlike many traditional FTAs, this pact incorporates enhanced people-
centric measures:

o Indian professionals can access temporary employment visas (quota pathways).

o Uncapped pathways for Indian students with guaranteed part-time work and extended post-
study work options.
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e This reflects an emphasis on skills mobility & human capital integration, beyond tariff cuts.
4. Trade Facilitation & Standards

e Includes cooperation on customs procedures, sanitary & phytosanitary measures (SPS), rules
of origin, and regulatory harmonization to streamline trade and reduce non-tariff barriers.

Strategic Significance of the India-New Zealand FTA:
Strengthening India’s Indo-Pacific Economic Strategy

e The FTA deepens India’s engagement in the Indo-Pacific, complementing its Act East and Indo-Pacific
Oceans Initiative..

Diversification of Trade Partnerships
e India seeks to reduce over-dependence on a few markets (US, EU, China).

e The FTA aligns with India’s recent new-generation FTAs (e.g., with UAE, Australia, EFTA), enabling
market diversification and resilience against global protectionism.

Gateway to the Pacific and CPTPP Ecosystem

e New Zealand is a member of the Comprehensive and Progressive Agreement for Trans-Pacific
Partnership (CPTPP).

e Though India is not part of CPTPP, this FTA provides indirect integration with high-standard trade
norms in the Pacific region, enhancing India’s preparedness for future mega-trade frameworks.

Shift to a Calibrated, Interest-Sensitive Trade Policy

e India has moved away from blanket liberalisation (as seen in RCEP withdrawal) towards selective tariff
opening.

e Sensitive sectors, especially agriculture and dairy, are protected while export-competitive sectors gain
access—reflecting a balanced trade strategy.

Emphasis on Services, Mobility and Human Capital

e Unlike traditional goods-centric FTAs, this agreement prioritises:
o Services trade
o Skilled mobility
o Education and student pathways

e This aligns with India’s comparative advantage in IT, healthcare, education, and professional
services, and supports India’s demographic dividend.

Investment and Technology Collaboration

e New Zealand's long-term investment commitment strengthens India’s goals of:
o Make in India
o Atmanirbhar Bharat

o MSME integration into global value chains

Strategic Signalling in a Fragmenting Global Trade Order

e At a time when the World Trade Organization (WTO) faces gridlock, the FTA signals India’s
preference for bilateral and plurilateral solutions.
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People-to-People and Diaspora Linkages

e Enhanced mobility provisions strengthen cultural and social ties, reinforcing the India—New Zealand
relationship beyond trade.

Economic Impacts & Expectations:
Trade Volume Targets

o Bilateral Trade Goal: The agreement aims to double bilateral trade (goods and services) from the
current ~$2.4 billion to $5 billion within the next five years.

e Export Growth: New Zealand's exports to India are projected to increase by $1.1 billion to $1.3
billion annually over the next two decades.

Investment & The "Clawback” Mechanism

e $20 Billion Commitment: New Zealand has pledged $20 billion in FDI into India over the next 15
years, targeting manufacturing, infrastructure, and green energy.

o Binding Nature: Similar to the India-EFTA deal, this includes a rebalancing/clawback mechanism. If
the investment targets are not met, India reserve the right to suspend or withdraw certain tariff
concessions. This shifts the FTA from a simple "trade in goods" pact to a “trade and investment"
partnership.

Sector-Specific Economic Shifts

e Manufacturing & MSMEs: Zero-duty access for 100% of Indian exports is expected to provide a
massive fillip to labor-intensive sectors (Textiles, Leather, Gems & Jewellery). This is projected to
create thousands of new jobs in Indian MSMEs.

e Agriculture (The Strategic Balance):

o Safeguards: India has strictly protected its dairy sector (no duty cuts) to prevent the displacement
of millions of local farmers.

o Productivity Gains: Instead of just trade, the focus is on "Agricultural Productivity Partnerships."
New Zealand will provide technology and expertise via Centres of Excellence for apples, kiwifruit,
and honey to help Indian farmers improve yields.

e Pharma & Med-Tech: The agreement allows for the acceptance of global inspection reports (US
FDA, EMA). This reduces duplicative testing, lowers compliance costs, and accelerates the entry of
Indian medicines into the New Zealand market.

Services & Remittances

o Workforce Mobility: By securing 5,000 professional visas and a "Work-and-Holiday" framework, India
expects a steady rise in remittance flows and global exposure for its skilled youth (IT, Healthcare,
AYUSH).

Challenges of the India—New Zealand FTA:
1. Domestic Political Opposition (New Zealand)

e The "Neither Free nor Fair" Critique: New Zealand's Foreign Minister, Winston Peters, has
publicly criticized the deal, arguing it "gives too much away" on immigration while failing to secure
market access for New Zealand's crown jewel—the dairy sector.

e Ratification Risk: There are concerns regarding whether the agreement will face a smooth passage
in the New Zealand Parliament given the opposition from coalition partners who view the
immigration concessions (5,000 professional visas) as too high relative to the trade gains.
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2. The Dairy Deadlock

Exclusion of the Core Sector: Dairy accounts for nearly 30% of New Zealand's total exports
($24 billion globally). By keeping dairy in the "Exclusion List" to protect 80 million Indian dairy
farmers, the FTA excludes the very area where New Zealand has the highest comparative
advantage.

3. Non-Tariff Barriers (NTBs) & Standards

Regulatory Divergence: Even with zero duties, Indian exporters (especially in Pharma and Agri-
processing) face stringent Sanitary and Phytosanitary (SPS) measures and Technical Barriers to
Trade (TBT) in New Zealand.

4. Internal Resistance in India

Horticulture Concerns: While dairy is protected, India has reduced duties on apples (from 50%
to 25%) and Kiwifruit. This has sparked protests among apple growers in Himachal Pradesh and
Kashmir, who fear that cheaper, high-quality "Kiwi apples" will undercut local prices.

MSME Preparedness: Historical data shows Indian MSMEs often have low FTA utilization rates
(approx. 25%) due to complex "Rules of Origin" documentation and a lack of awareness.

Way Forward:

1. Institutionalizing the "Agricultural Productivity Partnership”

Centres of Excellence: Establishing the proposed hubs for apples, kiwifruit, and honey is crucial to
help Indian farmers adopt New Zealand's high-yield techniques.

Processing for Re-export: A key middle-ground strategy is allowing New Zealand dairy
companies to set up processing units in India strictly for re-exporting to the wider Indo-Pacific
region, utilizing India as a manufacturing hub.

2. Overcoming Non-Tariff Barriers (NTBs)

Mutual Recognition Agreements (MRAs): The next step is for both nations to recognize each
other's professional qualifications. Without this, the quota of 5,000 professional visas for doctors
and engineers will remain underutilized.

Sanitary & Phytosanitary (SPS) Harmonization: Regular joint working group meetings are

needed to align standards on food safety and pest control to ensure Indian organic products find
a smooth market in New Zealand.

3. Leveraging the "Investment Clawback”

Project Monitoring: India must actively pitch projects in green hydrogen, renewable energy,
and infrastructure to New Zealand's sovereign and pension funds to meet the $20 billion
investment target.

Accountability: Ensuring the "clawback mechanism" (rebalancing) remains a deterrent against
investment stagnation while maintaining a stable business environment.

5. Strategic Positioning in the Indo-Pacific

Beyond Bilateralism: India should use this FTA as a template to build a "Bilateral RCEP"—a
network of high-quality trade deals with Australia, UAE, and now New Zealand—to integrate into
global supply chains without joining China-centric blocs.
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Conclusion

The India—New Zealand FTA is strategically significant not merely as a trade agreement, but as a tool of
Indo-Pacific economic diplomacy, trade diversification, and human-capital-driven growth, reflecting
India’s evolved, pragmatic approach to globalization in an era of geopolitical uncertainty.

Q. ‘The India-New Zealand Free Trade Agreement (FTA) reflects India’s shift towards calibrated trade
liberalisation in a changing global trade order.” Discuss the strategic significance, economic impacts,
and key challenges of the agreement. Suggest a way forward to ensure that its benefits are inclusive
and sustainable.

2.2.2. USA-VENEZUELA CRISIS

Context: The crisis between the United States of America '#
and Venezuela represents one of the most intense episodes
of U.S. interventionism in Latin America in recent decades. It
reached a critical point when Venezuelan President Nicolas
Maduro was captured by U.S. forces and transferred to the
United States to face criminal charges, triggering global
debate on sovereignty, legality, and power politics.

Background: Roots of the Venezuelan Crisis: hm
1. Democratic Backsliding & Political Centralisation
e Rise of Chavismo led to over-centralisation of executive power.

e Weakening of separation of powers through politicisation of judiciary, election bodies, and armed
forces.

2. Economic Mismanagement
e Overdependence on oil (= 90% of export earnings) created a mono-product economy.
e Price controls, currency controls, and populist subsidies distorted markets.

e Resulted in GDP contraction of over 70% since 2013 and hyperinflation exceeding 1,000,000%
(2018-19).

3. Governance Failure & Corruption

e Allegations of criminalisation of state institutions, including links between political-military elites
and narcotics trade.

4. Humanitarian Crisis & Social Breakdown

e Severe shortages of food, medicines, electricity, and healthcare.

e Collapse of public services and welfare delivery.
5. External Pressures & Sanctions

e U.S.-led sanctions (post-2017) targeted oil exports, financial systems, and state institutions.
6. Geopolitical Polarisation

e Venezuela aligned with Russia, China, Iran, and Cuba, increasing great-power rivalry.

e Crisis became embedded in global ideological and strategic competition.
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Motives Behind U.S. Action:
1. Narcotics and Criminal Accountability Narrative
e U.S. agencies accused President Nicolas Maduro and senior Venezuelan officials of:
o Narco-terrorism
o Drug trafficking in collaboration with transnational cartels
o Using cocaine flows as a weapon against U.S. society
2. Regime Change and Democratic Legitimacy Concerns
e The U.S. has consistently refused to recognise Maduro’s presidency, citing:
o Disputed elections (2018, 2024)
o Suppression of opposition
3. Strategic and Energy Interests
e Venezuela possesses the world’s largest proven oil reserves (300+ billion barrels).
e Prolonged instability and sanctions:
o Allow the U.S. to influence global oil supply chains
5. Monroe Doctrine and Regional Dominance
e The action reflects a revival of Monroe Doctrine thinking, emphasising:

o Regional dominance

Implications of the USA-Venezuela Crisis on the World:
1. Erosion of International Law and Sovereignty Norms
o The unilateral use of force by the United States of America inside Venezuela challenges:
o Article 2(4) of the UN Charter (prohibition on use of force)
o Principles of state sovereignty and non-intervention.
o Weakens the authority of the United Nations, accelerating institutional erosion.
2. Prefer coercive diplomacy and military solutions
e This weakens collective security mechanisms and peaceful dispute resolution.
e Encourages self-help and militarisation, increasing global instability.
3. Intensification of Great Power Rivalry
e Russia and China condemned U.S. actions, portraying them as:
o Neo-imperialist
o Evidence of Western double standards

e Latin America re-emerges as a theatre of great-power competition.

e Pushes the world further towards fragmented multipolarity, not cooperative multipolarism.

4. Impact on Global Energy Markets
e Disruptions to production, exports, and shipping routes:
o Add volatility to global oil prices
o Affect inflation and balance of payments worldwide
5. Humanitarian and Migration Spillovers
o Political instability worsens Venezuela's humanitarian crisis.
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e Renewed migration pressures on Latin America and beyond.

7. Impact on Global South and Middle Powers
e Many Global South states see the crisis as:
o Evidence of power asymmetry in global governance
e Reinforces demand for:
o Non-alignment 2.0
8. Regional and Global Reactions:

e Latin America: Several countries condemned the U.S. action as neo-imperialist, while a few tacitly
welcomed the removal of Maduro, reflecting ideological divides within the region.

e Multilateral institutions: Both the United Nations and the Organization of American States
called for restraint, dialogue, and humanitarian access.

Impact of the USA-Venezuela Crisis on India:
1. Energy Security and Economic Impact

India is the world’s third-largest crude oil importer, making it highly sensitive to global energy
disruptions.

¢ Venezuela holds the largest proven oil reserves globally.
e Instability, sanctions, and production disruptions:
o Increase global oil price volatility
o Raise India’s import bill
o Worsen current account deficit
o Add to inflationary pressures, especially fuel and food inflation
o Preserve relations with Latin American countries
2. Implications for Multilateralism and Global Governance
e Unilateral actions weaken institutions like the United Nations.
e India, as a proponent of multilateralism and UNSC reform, is concerned about:
o Erosion of UN Charter principles
o Declining legitimacy of international institutions
4. Global South Solidarity and Normative Concerns
e Many Global South nations view the crisis as:
o Selective application of international law
o Continuation of power asymmetries in global governance
5. Diaspora and Consular Implications
e Political instability raises risks for:
o Indian nationals
o Indian-owned businesses in Latin America
e India may need to:
o Enhance consular preparedness

o Coordinate evacuation plans if instability spreads
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Way Forward:

A. Political Transition & Institutional Restoration

e Empowering Legitimate Leadership: Analysts suggest that the US should pivot from "running" the
country to facilitating the transition to the 2024 election's legitimate winner, Edmundo Gonzalez
Urrutia, and opposition leader Maria Corina Machado. This would provide the domestic legitimacy
that the current interim arrangement lacks.

e Constitutional Reform: There is an urgent need to rebuild the Supreme Court (TSJ) and the National
Electoral Council (CNE), which were hollowed out by Chavismo.

B. Economic & Energy Revitalization

e Global Investment (The $100 Billion Plan): Experts estimate that restoring Venezuela's oil production
from 1 million to 4 million barrels per day will require roughly $80-100 billion in investment over a
decade.

o Dismantling "Dutch Disease": The future government must diversify the economy to reduce 90%+
dependence on oil exports. Establishing a Sovereign Wealth Fund (modeled after Norway or UAE)
would help insulate the economy from oil price volatility.

e Debt Restructuring: Venezuela carries over $150 billion in external debt. A comprehensive
restructuring plan involving the IMF and World Bank is essential to regain access to global capital
markets.

C. Diplomatic Maneuvering for India

e Strategic Autonomy: India should continue its "calibrated silence," prioritizing the safety of its citizens
and assets over ideological condemnations. This "Middle Path" allows India to engage with the
eventual legitimate government without alienating the US.

e Asset Protection: India must negotiate with the US-backed transition team to ensure that ONGC
Videsh’s (OVL) equity stakes in the San Cristobal and Carabobo fields are protected and that the $600
million in stuck dividends are repatriated.

¢ Global South Leadership: As a leader of the Global South, India can advocate for "Sovereignty with
Responsibility”, ensuring that while dictators are held accountable, the precedent of unilateral regime
change does not become a standard tool for global powers.

Conclusion:

The USA-Venezuela crisis underscores the fragility of the international order when power politics override
legal norms. While accountability for alleged crimes is essential, it cannot come at the cost of sovereignty,
multilateralism, and human security. For the global community—and for India in particular—the episode
highlights the urgent need to reinforce rule-based international governance and peaceful conflict
resolution mechanisms.

Q. Assess the global implications of the USA-Venezuela crisis in the context of a multipolar world order.

2.2.3. INDIA’S FOREIGN POLICY 2025: NAVIGATING THE GEOPOLITICAL MAZE

Context:
e Recently, the “year of promise” for Indian diplomacy has faced
a significant recalibration.

e While 2025 began with expectations of a reset in India-U.S.
ties and normalization with China, it has concluded with
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mounting pressures in economic security, energy stability, and regional volatility.

Evolution of India’s Foreign Policy: From Non-Alignment to Multi-Alignment

Foreign policy is the mechanism through which governments guide their diplomatic relations and
interactions with other countries. India’s foreign policy has evolved significantly over the decades, shaped
by historical legacies, domestic priorities, and changing global dynamics.

Pre-Independence Era and Role of INC

e During British rule, India’s foreign policy was largely dictated by the colonial government, focusing
on supporting British interests and limited international engagement.

e The Indian National Congress (INC) began advocating for India‘s interests globally, mobilizing
support for independence and raising awareness about colonial exploitation.

Nehruvian Era (1947-1964)

e India adopted a non-aligned and independent stance, emphasizing democracy and strategic
autonomy.

e Panchsheel Principles guided foreign relations, promoting mutual respect, non-aggression, non-
interference, equality, and peaceful coexistence.

e India became afounding member of the UN and actively engaged in decolonization and
disarmament initiatives.

e The Sino-Indian War (1962) highlighted the need for military modernization, while close ties with
the Soviet Union secured political, economic, and defense support.

Shastri and Indira Gandhi Eras (1964-1984)

Shastri (1964-1966):

e Managed the Indo-Pakistan War of 1965 and signed the Tashkent Declaration.

e Strengthened ties with the Soviet Union and received PL 480 food aid from the US.
Indira Gandhi (1966-1977, 1980-1984):

e Oversaw the Indo-Pakistan War of 1971, resulting in Bangladesh’s creation and India’s emergence
as a regional power.

e Signed the Indo-Soviet Treaty of Peace, Friendship, and Cooperation (1971).
e Conducted India’s first nuclear test (Smiling Buddha, 1974).

Rajiv Gandhi Era (1984-1989)

e Continued strong ties with the Soviet Union and engaged in the Sri Lankan Civil War, leading to
the Indo-Sri Lanka Peace Accord (1989).

e Managed domestic security challenges such as the 1985 Air India bombing.

e Promoted economic liberalization to attract foreign investment.

1990s: Liberalization, Global Engagement, and Nuclearization
e LPG reforms emphasized economic diplomacy and global integration.

e Gujral Doctrine guided neighborly relations, promoting non-reciprocity, sovereignty, non-
interference, and peaceful dispute resolution.

e Look East Policy (1991) strengthened ties with Southeast Asia.
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e 1998 nuclear tests established India as a nuclear power, leading to sanctions.
e India joined the WTO (1995), enhancing global trade.

NDA-I Era (1998-2004)

e Conducted Pokhran-Il nuclear tests, asserting strategic capabilities.

e Managed the Kargil War (1999), demonstrating military deterrence.

e Improved India-US relations, highlighted by President Clinton’s 2000 visit.

UPA-I & Il Era (2004-2014)

e Signed the Indo-US 123 Nuclear Agreement (2008), ending nuclear isolation.

o Developed a strategic partnership with China, including border defence agreements.

e Resolved land boundary disputes with Bangladesh (2014).

e Strengthened ties with Southeast Asia via the Look East Policy and India-ASEAN FTA (2010).

e Advocated for UN Security Council reforms for India’s permanent membership.

NDA-II Era (2014-Present)

e Adopted the Neighbourhood First Policy, prioritizing South Asia and Indian Ocean engagement.
e Expanded the Act East Policy for economic, cultural, and strategic ties in the Indo-Pacific.

e Joined the Shanghai Cooperation Organisation (SCO) for regional security collaboration.

e Strengthened the India-US Strategic Partnership across defence, trade, energy, and counterterrorism.

Recent Trends (2025)
e Expected bilateral trade agreements with the US and EU remained pending.

e Engagements with China and Russia were largely symbolic, with unresolved security and investment
concerns.

Significance of India’s Foreign Policy

India’'s foreign policy has transitioned from “passive non-alignment” to “proactive multi-
alignment,” serving as a primary tool to secure national interests in an increasingly fragmented global
order. Its importance can be understood through the following dimensions:

1. Economic Security & Global Integration: Foreign policy acts as the “economic engine,” facilitating
the capital and technology flows necessary for Viksit Bharat @ 2047.

e Strategic Role: Securing Free Trade Agreements (FTAs) to de-risk supply chains and integrate
Indian MSMEs into global markets.

e 2025 Milestone: The finalization of the India-UK Comprehensive Economic Trade Agreement
(CETA) and the launch of “Mission 500" with the U.S. to double trade to $500 billion by 2030.

2. Energy Security & Strategic Autonomy: Diplomacy ensures a “multi-vendor” energy basket,
shielding the economy from price shocks and geopolitical bullying.

e Strategic Role: Balancing traditional fossil fuel imports with a leadership role in the global green
transition.

3. Regional Stability (Neighbourhood First & SAGAR): Ensuring a peaceful periphery is vital to
preventing external hostile powers from “encircling” India.
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e Strategic Role: Acting as the “First Responder” and “Net Security Provider” in the Indian
Ocean Region (IOR).

e 2025 Context: Managing the “zigzag” relations  with Nepal and  fragile transitions
in Bangladesh to maintain border sanctity.

e Operational Milestone: Launch of the MAHASAGAR doctrine (March 2025) in Mauritius,
emphasizing “Mutual and Holistic Advancement for Security and Growth.”

4. Geopolitical Balancing (Multi-Alignment): India maintains Strategic Autonomy by engaging
competing power centers without becoming a “junior partner” to any.

e Strategic Role: Positioning India as a “Non-West but not Anti-West” pole.

¢ Recent Example: Simultaneous participation in the Quad (maritime security with the US/Japan)
and BRICS/SCO (continental stability with Russia/China).

o Defense Diversification: Launching the iCET with the U.S. while continuing theS-
400 and BrahMos (Indo-Russian) partnerships.

5. Voice of the Global South (Vishwa-Bandhu): India bridges the gap between the developed “Global
North” and the developing “Global South.”

e Strategic Role: Transforming India from a “Rule-Taker” to a “Rule-Shaper” in global
governance.

e 2025 Achievement: Leading the charge for UNSC and Multilateral Development Bank
(MDB) reforms, following the successful inclusion of the African Union in the G20.

o Digital Diplomacy: Exporting the “India Stack” (UPI, Aadhaar) to over 8 countries as a scalable
model for financial inclusion.

6. National Security & Integrated Deterrence: Foreign policy enhances internal security through global
intelligence networks and counter-terrorism cooperation.

e Strategic Role: Delegitimizing state-sponsored terrorism on the world stage while building
indigenous defense capabilities.

¢ Recent Example: Operation Sindoor (2025)—a military response to cross-border strikes—was
successfully supported by a diplomatic campaign that prevented international isolation.

¢ Maritime Domain Awareness: Expanding the Malabar Exercises and
launching AIKEYME (Africa-India Maritime Engagement) to secure sea lanes.

7. Climate Justice & Sustainable Development: India uses diplomacy to advocate for Common But
Differentiated Responsibilities (CBDR) and “Climate Finance.”

e Strategic Role: Leading global initiatives that balance environmental protection with the right to
development.

e Commitment: The “Panchamrit” pledge (Net Zero by 2070) and Mission LiFE, which seeks to
shift global consumer behavior towards sustainability.

o Disaster Resilience: The CDRI (Coalition for Disaster Resilient Infrastructure) helps vulnerable
island nations prepare for climate-induced catastrophes.

8. Diaspora & Human-Centric Diplomacy: The 32 million-strong diaspora acts as India’s “Permanent

Ambassadors,” contributing remittances (~$110bn+) and soft power.

e Strategic Role: Ensuring the safety and rights of Indians abroad while leveraging their influence in
host-country politics.

¢ Recent Example: Operation Kaveri (Sudan) and the Migration and Mobility Partnership with
the EU to facilitate legal talent flow.
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¢ Visa Diplomacy: High-level negotiations in 2025 to secure H-1B visa interests and student safety
in North America.

Challenges in the India’s Foreign policy

India’s foreign policy in 2025 confronted multiple interconnected challenges:

1.

Economic Disruptions and Trade Protectionism: The global shift toward “economic nationalism” has
created significant roadblocks for India’s export-oriented growth.

e The Tariff Challenge: The introduction of a 25% reciprocal tariff by major trading partners like
the U.S. (under the 2025 administration) has hit labor-intensive sectors such as apparel, gems, and
jewelry.

e Stalled Negotiations: Despite progress, “mega-deals” like the India-EU FTA remain stuck over
issues of carbon taxes (CBAM) and labor standards, hindering India’s goal of becoming a global
manufacturing hub.

Energy Security Amidst Sanctions Pressure: Navigating the global energy market while balancing
ties with sanctioned nations poses a severe reputational and economic risk.

e The “Sanctions Maze": India faces immense pressure to “zero out” imports from traditional
partners. The recent 25% surcharge imposed by Western blocs on Russian Ural oil has increased
the landed cost of energy, threatening domestic fiscal stability.

e Strategic Dilemma: Moving away from affordable Russian or Iranian energy could lead to a spike
in domestic inflation, while staying the course risks secondary sanctions on Indian financial
institutions.

Revisionist Power Dynamics and the Asian Balance: The evolving relationship between the U.S,
China, and Russia has created a highly unpredictable security environment in Asia.

e The G-2 Threat: Any potential “Grand Bargain” or G-2 arrangement between the U.S. and China
could marginalize India’s influence in the Indo-Pacific.

e Softening Western Stance: The 2025 U.S. National Security Strategy (NSS) reflects a more
ambiguous tone toward Chinese aggression, leaving India to manage the Line of Actual Control
(LAC) stand-off with less explicit Western diplomatic backing.

Neighborhood Volatility and the “Ring of Fire”:India’s immediate periphery is currently
characterized by fragile transitions and the rise of anti-India sentiments.

¢ Regime Changes: The 2024-25 political upheavals in Bangladesh and Nepal have installed
transitional governments that are less predictable than their predecessors.

o Deepening Hostility: The announcement of a Saudi-Pakistan mutual defense pact and the rise
of ultra-hawkish military leadership in Islamabad (under Field Marshal Asim Munir) have revitalized
the “two-front” security threat for New Delhi.

Erosion of the Rules-Based International Order: The failure of multilateral institutions like the UN
Security Council to prevent or resolve conflicts has created a global power vacuum.

¢ Global Governance Crisis: China’s rollout of its own “Global Governance” framework seeks to
replace the existing Western-led order with one that favors authoritarian stability over democratic
norms.

e Weakened Norms: The global acceptance of peace proposals in Ukraine and Gaza that are seen
as favoring the aggressors signals that “might is right” is returning to the forefront of international
relations.
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6.

The “Vishwamitra” vs. “Vishwa-Victim” Narrative: India faces a persistent challenge in maintaining
its image as a global leader while managing domestic and regional criticisms.

The Credibility Gap: International observers often point toward double standards regarding
India’s vocal concern for minorities abroad (e.g., in Bangladesh) versus its internal socio-political
landscape.

Narrative Control: There is a risk of slipping into a “Vishwa-victim” mindset, where diplomatic

setbacks are blamed entirely on external machinations (Western sanctions or Chinese
maneuvering) rather than a lack of pragmatic engagement.

Non-Traditional Security and Technological Warfare: The weaponization of supply chains and the
rise of cyber-warfare have added new layers to the traditional security paradigm.

Technological Chokepoints: Dependence on foreign technology for semiconductors and 5G
infrastructure makes India’s digital economy vulnerable to “kill switches” controlled by external
actors.

Information Warfare: The use of deepfakes and state-sponsored disinformation campaigns in
the neighborhood (especially from Turkey and Azerbaijan) seeks to damage India’s global
reputation and incite internal discord.

Strategic Roadmap: Way Forward for India’s Foreign Policy (2026)

India’s foreign policy must adapt to a complex global order by balancing strategic autonomy, regional
stability, and global influence. This requires the seamless integration of economic strength, military
capability, and diplomatic outreach into a coherent framework of /ntegrated Deterrence to ensure
credible influence and sustained strategic autonomy.

1.

Diversifying Neighborhood Engagement (Track 1.5 & 2 Diplomacy): The political volatility
in Bangladesh and Nepal proves that relying solely on “incumbent regimes” is risky.

Broadening Outreach: India must engage beyond traditional allies to include opposition parties,
civil society, and youth leaders in neighboring states to prevent “anti-establishment” sentiment
from turning into "anti-India” sentiment.

Strategic Outcome: Ensuring continuity of projects regardless of regime changes, effectively
neutralizing the “China factor” in domestic neighborhood politics.

Countering “Trump 2.0” Transactionalism with Hard Leverage: With the U.S. utilizing tariffs as
diplomatic leverage, India must move beyond shared values to shared strategic utility.

Defense as a Bargaining Chip: Leverage massive defense procurements (e.g., GE F414 jet
engines, MQ-9B drones) and the iCET framework to secure trade concessions or H-1B visa
relaxations.

Technology Co-development: Positioning India as the safest destination for “China Plus
One” manufacturing, focusing on critical minerals and semiconductor supply chains.

Institutionalizing the “Vishwa-Bandhu” Role: India must move from being a “Voice” of the Global
South to being its “Infrastructure Provider.”

Digital Public Infrastructure (DPI) Export: Accelerate the rollout of the UPI and Aadhaar
stacks to African and Southeast Asian nations to build long-term institutional dependence on
Indian technology.

Multilateral Reform: Use the 2026 BRICS Chairship to lead a constructive (not adversarial)
reform of the WTO and IMF, ensuring India remains the bridge between the West and the Rest.
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4. "“Verify and De-escalate” Border Strategy: The 2025 thaw with China must be treated with strategic
caution rather than optimism.

o Hard Power Readiness: Maintain high-altitude military preparedness while pursuing functional
stabilization.

¢ Investment Screening: Continue the “Trusted Source” protocols for Chinese FDI in sensitive
sectors (telecom, power) to prevent technological “kill switches” while allowing non-sensitive trade
to balance the deficit.

5. Energy Sovereignty via the “Green-Grey” Balance: India must manage the transition from “Grey”
(Russian oil) to “Green” (Solar/Hydrogen) without inviting sanctions.

e Alternative Sourcing: Proactively expand energy ties with Guyana, Brazil, and the UAE to reduce
the “sanction risk” associated with the 25% surcharge on Russian Ural crude.

¢ International Solar Alliance (ISA): Use the ISA to secure global “Critical Mineral” supply chains,
ensuring India isn't just a consumer but a refiner of the green economy.

6. Consistent Narrative & Soft Power Realism: To avoid the “Vishwa-victim” trap, India must align its
international rhetoric with domestic consistency.

¢ Internal-External Synergy: Ensuring that concerns about minority rights abroad (e.g. in
Bangladesh) are backed by a robust, inclusive narrative at home to protect global credibility.

e Cultural Diplomacy: Leveraging the diaspora not just for remittances, but as a pressure group in
host countries to safeguard India’s national interests during trade negotiations.

7. Maritime Domain Awareness (MDA) & “Act East” 2.0: As the land border remains tense, the Indian
Ocean must become India’s “Power Theatre.”

o Tri-Service Integration: Strengthening the Andaman and Nicobar Command as a sentinel for
the Malacca Strait.

e Coalition Building: Deepening maritime security pacts with France, Indonesia, and Vietnam to
offer a credible security alternative to China’s “String of Pearls.”

Conclusion

In a world turning increasingly transactional, India’s foreign policy must balance strategic autonomy with
the realities of global inter-dependence. The disappointments of 2025 serve as a reminder that symbolic
gestures cannot replace tangible strategic gains. By aligning national interests with consistent global
principles, India can navigate the “polycrisis” and solidify its position as a stabilizing force in a multipolar
world.

Q. How has India’s transition from non-alignment to multi-alignment helped preserve strategic autonomy
in a fragmented global order? lllustrate with recent examples.

2.2.4. A MULTIPOLAR WORLD WITH BIPOLAR CHARACTERISTICS

Context: The contemporary global order has transitioned away
from the dominance of a singular superpower; instead, it is
increasingly defined by a resurgent bipolar dynamic between the
United States of America and the People's Republic of China.
Concurrently, as the international landscape shifts toward
multipolarity, there is a clear and pressing requirement for more
robust multilateralism.
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What makes the world multipolar?

1.

Distribution of "Hard Power"

To be a "pole," a state must possess a comprehensive set of capabilities. Realist theorists like Kenneth
Waltz argue that a pole needs:

o Military Strength: Not just regional, but the ability to project force globally (e.g., advanced navies,
space programs, and nuclear deterrents).

e Economic Capability: A massive GDP (measured in Purchasing Power Parity) that allows for self-
sufficiency and the ability to influence global trade.

e Resource Endowment: Control over critical minerals (like rare earths), energy, and food.
The Rise of "Middle Powers" and "Swing States™

In a multipolar world, power diffuses to states that might not be superpowers but are essential to
global stability.

e Strategic Autonomy: Nations like India, Brazil, and Indonesia practice "multi-alignment.” They
refuse to join a single bloc (like the US-led West or a China-Russia axis), instead making issue-
based deals.

o The Global South: The expansion of BRICS+ (which now includes nations like Egypt, Ethiopia, Iran,
UAE, and recently Indonesia) creates an economic counterweight to the G7.

Complexity of Alliances
Unlike the rigid "us vs. them" of the Cold War, multipolarity is defined by:

e Overlapping Partnerships: A country might be a security partner with the US (like India in the
Quad) while being an economic partner with China.

o Regionalism: Regional organizations (ASEAN, African Union, EU) take the lead in managing local
conflicts rather than waiting for a global superpower to intervene.

Why does it show bipolar characteristics?

The Superpower Gap

While nations like India, Japan, and Germany are significant “poles," there is still a massive quantitative and
qualitative gap between the top two and the rest.

Military Hegemony: Only the US and China possess the combination of global power projection,
advanced nuclear triads, and massive defense budgets (the US budget remains the world's largest,
while China's is the second largest and growing rapidly).

Economic "Gravity": The US and China are the only two economies that can unilaterally disrupt global
supply chains or weaponize trade on a global scale.

The "New Cold War" Logic (Security Blocs)

A key characteristic of a bipolar system is the formation of two distinct camps

Alliance Systems: We are seeing a return to rigid security architecture. On one side is the US-led
network (NATO, AUKUS, Quad). On the other is the deepening "no-limits" partnership between China
and Russia.

Zero-Sum Competition: In critical regions like the Indo-Pacific, these two powers are engaged in a
game where a gain for one is seen as a direct loss for the other, forcing third parties to eventually
choose a side on specific issues like 5G technology or maritime security.
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Bifurcation of Technology (The "Splinternet")

One of the most distinct "bipolar characteristics" today is the split in the global technological ecosystem:

o Digital Sovereignty: The world is increasingly forced to choose between US-based tech (Google, AWS,
Apple) and Chinese-based infrastructure (Huawei, AliCloud, ByteDance).

e Standards War: The competition to set the rules for Al, semiconductors, and green energy is primarily
a contest between Washington and Beijing.

The Three-Dimensional Chessboard

Political scientist Joseph Nye describes this as a "three-dimensional game"

1. Top Layer (Military): Remains largely Unipolar (US dominance) or becoming Bipolar (US vs. China).
2. Middle Layer (Economic): Truly Multipolar (US, China, EU, India, Japan)

3. Bottom Layer (Transnational): Power is diffused among non-state actors, hackers, and corporations

Implications for Global Governance:
Institutional Gridlock & The "Veto" Culture

In a bipolar-leaning world, global institutions like the UN Security Council (UNSC) and the World Trade
Organization (WTO) become battlegrounds for the two superpowers.

o Paralysis: Any resolution perceived as favoring one pole is often vetoed or blocked by the other. This
led to the "elusive peace” in conflicts like Ukraine and West Asia throughout 2025.

The Rise of "Mini-lateralism"

Because large, inclusive institutions (the UN) are failing, governance is shifting toward smaller, issue-based
groups.

e Clubs over Consensus: Instead of global treaties, we see the rise of the Quad, AUKUS, BRICS+, and
the G7.

Weaponization of the "Global Commons"

In this order, areas that used to be for the benefit of all—trade, technology, and the environment—are
being weaponized.

e Geo-economics: Trade is no longer just about profit; it's about “security." This is evident in the 2025
surge of "friend-shoring” and "de-risking" as nations try to build supply chains that exclude their
rivals.

e Technology Standards: The "Bipolar Characteristics" mean that governance of Al and Green Tech is
split. We are moving toward two different "operating systems" for the world—one centered in
Washington and one in Beijing.

India’s Position:
1. From "Non-Alignment” to "Multi-Alignment”

While the 20th century was about staying out of blocs, India’s 2025 strategy is about being in every
bloc to ensure no single power (specifically China) dominates the neighborhood.

o The Security Pillar: India deepens ties with the US and the Quad (Australia, Japan) to provide a
counterweight to China’s maritime assertiveness in the Indian Ocean.
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e The Continental Pillar: India remains a member of the SCO (Shanghai Cooperation
Organisation) and BRICS+, ensuring it has a seat at the table where China and Russia are the
primary actors.

2. Leading the "Global South” as a Third Pole

The editorial emphasizes that India is leveraging its role as a "Vanguard of the Global South" to prevent
a total return to bipolarity.

e Johannesburg 2025: At the G20 summit in South Africa (Nov 2025), India was credited with
preventing a collapse of consensus following a US-led boycott, focusing instead on debt relief and
African development..

The "Swing State” Dilemma

Being a "pole" in a world with "bipolar characteristics" creates what the editorial calls "Strategic

Pressure":

e The Trade-off: While India benefits from the "China+1" manufacturing shift (due to US-China de-
risking), it also faces secondary sanctions and trade barriers (like the 50% US tariffs on certain
Indian goods implemented in Aug 2025).

e Energy Security: India’s continued reliance on Russian energy and its strategic autonomy
regarding the Ukraine conflict remains a point of friction with the Western "bipolar” camp

Way Forward:

1.

Strengthening the "Internal Pole”
The editorial suggests that multipolarity is only sustainable if the "poles" are internally resilient.

e Strategic Self-Reliance (Atmanirbhar Bharat): Reducing critical dependencies—especially on
China for APIs and electronics, and on the US for high-end technology.

Managing the "Sino-US" Seesaw

India must navigate the systemic gravity of the US-China rivalry without becoming a "vassal state" or
a "frontline state" for either.

e Competitive Coexistence with China: Following the Border Patrol Agreement (Oct 2024) and
the incremental progress in 2025, India should pursue "stabilization without trust." This means
restoring direct flights and pilgrim routes (Kailash Mansarovar) while keeping the military guard up
at the LAC..

Leading the "Global South” as a Strategic Anchor
India should cement its position as the voice of the "non-aligned 2.0."

e Multilateral Reform: India’s chairmanship of BRICS in 2026 will be a crucial opportunity to push
for "deeper multilateralism" and a world order that isn't just a duopoly.

o Digital Diplomacy: Exporting the "India Stack” (UPI, Aadhaar) to developing nations offers an
alternative to the US and Chinese digital models, building a "Third Way" in technology governance.

Conclusion:

The contemporary world is multipolar because power is widely diffused across several states, regions and

issue-areas, reducing the dominance of any single power. The rise of multiple economic and strategic

centres, assertion of regional powers, and greater agency of the Global South together define this

multipolar reality. For countries like India, this evolving order offers opportunities to pursue strategic
autonomy, shape global norms and act as a stabilising bridge in an increasingly fragmented international
system.
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Q. ‘The contemporary international system is multipolar in structure but exhibits strong bipolar
characteristics.” Critically examine this statement and discuss its implications for global stability and

India’s foreign policy.

2.2.5. INDIA-USA RELATION

Context: The year 2025 presents a “Dual-Track”
dynamic in India-US relations. While political optics
have faced headwinds marked by the postponement of
the India-hosted Quad Leaders’” Summit and trade
frictions institutional cooperation, particularly in defence
and technology, has accelerated, insulating the ] '
partnership from diplomatic volatility.

India and US : Evolution of Strategic Relations ’»

- |

Background:

e Post-Independence (1947-1990): Characterized as “Estranged Democracies” due to Cold War
geopolitics and US proximity to Pakistan.

e The Turnaround (2000-2005): President Clinton's visit (2000) and the 2005 New Framework for
Defence Cooperation laid the groundwork.

e The Watershed Moment (2008): The India-US Civil Nuclear Deal ended India’s nuclear apartheid
and de-hyphenated India from Pakistan in US policy.

e Strategic Upgrade (2016-2018): Designated as a “Major Defence Partner” (2016) and
granted STA-1 Status (2018), granting India access to high-level technology comparable to NATO
allies.

¢ Institutional Deepening (2018-2025): This era cemented strategic interoperability, moving beyond
buyer-seller ties. It commenced with India securing STA-1 status (2018) and signing the remaining
foundational pacts (COMCASA, 2018; BECA, 2020). The focus subsequently shifted to tech co-
development under iCET (2023), culminating in the 2025 Defence Framework renewal and the HAL-
GE jet engine deal.

The Strategic Backbone: Defence & Technology

Defence remains the “major pillar” of the partnership, insulated from political shifts.

A. Foundational Agreements

e GSOMIA (2002): General Security of Military Information Agreement (Protection of classified
intelligence).

e LEMOA (2016): Logistics Exchange Memorandum of Agreement (Refuelling and berthing facilities).

e COMCASA (2018): Communications Compatibility and Security Agreement (Access to encrypted
communication systems).

e BECA (2020): Basic Exchange and Cooperation Agreement (Sharing of real-time geospatial
intelligence).

B. Recent Milestones (2024-2025)

o Defence Framework Agreement (2025): A 10-year pact enhancing interoperability and information
sharing.

e HAL-GE Deal (2025): Agreement for F414 jet engines, signifying a shift from “buyer-seller” to “co-
development”.
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SOSA (2024): Security of Supply Arrangement to ensure mutual priority support for defence goods.

INDUS-X: The India-US Defence Acceleration Ecosystem connecting defence startups and academia.

C. New Frontiers: Space & Infrastructure

NISAR (July 2025): Launch of the NASA-ISRO Synthetic Aperture Radar satellite for earth
observation.

Quad Ports Conference (2025): Inaugural focus on resilient port infrastructure in the Indo-Pacific.

Challenges:
Despite strategic convergence, structural irritants persist.
e Economic & Trade:

o GSP Withdrawal: The US removed India from the Generalized System of Preferences (duty-free
access) in 2019; restoration remains pending.

o Tariff Wars: US tariffs on steel/aluminum and India’s retaliatory measures create trade dampeners.

o IPR lIssues: India is consistently placed on the USTR's “Priority Watch List” for Intellectual
Property Rights enforcement.

Way Forward:

¢ Supply Chain Integration: Leverage the “China Plus One” strategy to integrate India deeper into US
global value chains, specifically in semiconductors and pharmaceuticals.

e FTA Negotiations: Move towards a Free Trade Agreement or a "mini-trade deal” to resolve tariff
anomalies and GSP restoration.

e Deepening iCET: Expand the Initiative on Critical and Emerging Technology (iCET) to cover Al
quantum computing, and biotechnology.

o Institutionalising Dialogue: Ensure mechanisms like the 2+2 Ministerial Dialogue continue
regardless of political leadership changes.

Conclusion:

The India-US partnership has matured into a “Global Strategic Partnership,” driven by mutual necessity
rather than just shared values. While political optics may fluctuate, the institutional depth—built on
foundational agreements and defence ties—acts as a shock absorber. The future trajectory depends on
successfully navigating trade headwinds while consolidating cooperation in the Indo-Pacific theatre.

Q. What introduces friction into the ties between India and the United States is that Washington is still
unable to find for India a position in its global strategy, which would satisty India’s national self-esteem
and ambitions. Explain with suitable examples.

2.2.6. SOMALILAND

Context: Somaliland, a self-declared sovereign state since 1991,

has moved from the fringes of global diplomacy to the center of a $
geopolitical contest. This shift was catalyzed by Israel’s formal
recognition of Somaliland making it the first UN member state

to do so. This move has shattered the decades-long "diplomatic
endnote" status of the region, signaling that strategic interests are

now outweighing traditional norms of territorial integrity in the
"rules-based international order."
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Critical Pillars:

1.

The Transition from "Frozen Conflict" to "Active Contest"

End of the "Endnote” Status: For 35 years, Somaliland was a diplomatic footnote. Israel’s
recognition has permanently moved Hargeisa from the margins to the center of global power
competition.

The "Earned Sovereignty” Narrative: A major theme is the contrast between Somalia’s "fragile
state” status and Somaliland’s "functional statehood." Somaliland's ability to maintain its own
currency, security, and democratic elections for three decades has created "facts on the ground"
that the international community can no longer ignore.

Maritime Security and the "Red Sea Gambit"

Strategic Chokepoints: Somaliland’s 850km coastline along the Gulf of Aden. With the Bab-el-
Mandeb Strait becoming a zone of high risk (due to Houthi activity), Somaliland is portrayed as a
critical "stabilizing anchor."

The Berbera Port Factor: The UAE-managed Berbera Port is identified as the crown jewel of the
region. Port offers an alternative to the Chinese-dominated Djibouti, making it a primary target for
"Great Power" influence.

The "Abraham Accords” in Africa

A New Diplomatic Model: Israel is using the "spirit of the Abraham Accords" to build
unconventional alliances. By recognizing a "moderate, democratic Muslim nation” like Somaliland,
Israel gains strategic depth and a potential forward base for counter-terrorism and maritime
intelligence.

Countering Rival Blocs: This move is framed as a challenge to the "Turkey-Qatar-Somalia" axis.
The recognition intensifies the proxy competition between middle powers (Israel/UAE vs.
Turkey/Egypt) for control over the Horn's resources and ports.

The "African Union" Dilemma

Sanctity of Borders: A recurring theme is the tension between "functional reality" and "legal
precedent." AU's fear that recognizing Somaliland will open a "Pandora’s Box" of secessionist
movements across the continent by violating the principle of colonial-era border integrity.

Why Somaliland is the "Queen” on this Board:

1.

The "Pivot of Power": Geography and Access

The Queen can move across the entire board; similarly, Somaliland'’s location allows powers to project

influence across multiple zones:

The Chokepoint Gatekeeper: It sits directly adjacent to the Bab-el-Mandeb Strait, where 12% of
global trade passes. By being in Somaliland, a power like Israel or India can monitor the "jugular
vein" of world commerce.

The 850km Coastline: This isn't just a border; it's a massive surveillance platform. It allows the
UAE-Israel-India axis to counter the "encirclement” attempted by the Turkey-Somalia-Egypt
axis.

2. The Berbera Port: A Multi-Functional Asset

If the port is the Queen'’s "base," it is one that offers both economic and military superiority:

Deep-Water Capability: Unlike many regional ports, Berbera can host the largest container ships
and heavy naval vessels.
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e Strategic Backup: It serves as a crucial alternative to Djibouti. While Djibouti is "overcrowded"
with Chinese, American, and French bases, Berbera offers a "clean slate" for powers like the UAE

(via DP World) and potentially India to establish a sovereign footprint without Chinese interference.
3. Political "Agility": The Stable Anomaly
Somaliland's biggest strength is its internal stability. While Somalia and Yemen are often "trapped"

in conflict (like Pawns or Knights with limited moves), Somaliland has:

¢ A "Laboratory of Stability”: 30 years of democratic elections, its own currency, and a functional

military.

e Counter-Terrorism Shield: It has successfully kept Al-Shabaab at bay. For the U.S. and India, this
makes it a reliable "security anchor" rather than a "security liability."

The Global Impact:
1. Redefining Sovereignty

The primary global impact is the challenge to the "Sanctity of Borders™ principle.

e The Precedent: By recognizing Somaliland, a UN member state (Israel) has bypassed the African

Union’s long-standing rule that colonial borders are sacrosanct. This could trigger a "Pandora’s

Box" of secessionist movements across Africa (e.g., Tigray in Ethiopia or Ambazonia in Cameroon).

e The "Rules-Based Order" vs. Realism: The world is seeing a shift where maritime security and

port access are becoming more valuable than the legal definition of a state. Somaliland’s status as

a "stable democracy" in a "fragile region" makes it a more attractive partner for the West than the

official government in Mogadishu.
2. The Great Power "Chessboard"
The Horn of Africa is now a site of overlapping proxy conflicts involving global and regional powers:

Player Strategy & Impact

Israel & | Seeking "Strategic Depth." An alliance with Somaliland secures the Bab-el-Mandeb

UAE Strait and provides a counter-weight to Houthi influence in Yemen. It also builds a
maritime wall against Iranian naval expansion.

Turkey & | Backing Somalia to maintain the status quo. Turkey has a massive military base in

Egypt Mogadishu and seeks to control the "Somali Basin" energy reserves. Egypt supports
Somalia primarily to pressure Ethiopia (its rival over the Nile dam).

China Operates a massive base in Djibouti. China views the rise of Somaliland (which has
ties with Taiwan) as a threat to its "Belt and Road" dominance in the region.

United Torn between supporting its ally (Israel) and maintaining the territorial integrity of

States Somalia. However, the U.S. is increasingly interested in Berbera Port as a backup to
its base in Djibouti.

India’s Impact and Perspective:

e Historical and Colonial Linkages: India and Somaliland share deep-rooted ties dating back to the
British Raj, when British Somaliland was often administered as a functional extension of British India.
This historical familiarity forms a "silent foundation" for modern relations.

e Strategic Balancing Act: While India has recently reaffirmed its support for Somalia’s "sovereignty
and territorial integrity". India views Somaliland as a "stable and democratic anomaly" in a volatile

region.

e Countering China: India’s interest in Somaliland is increasingly driven by the need to counter Chinese
influence in East Africa. With China established in Djibouti, India views the Berbera Port and
Somaliland’s 850km coastline as a strategic "pivot" to maintain its own presence in the Western Indian

Ocean.
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Conclusion:

"The transformation of the Horn of Africa suggests that the future of global diplomacy will be written in
port-cities and maritime corridors rather than just land borders. Somaliland’s strategic ‘earned
sovereignty' presents India with a unique opportunity to lead a Pax-Indica in the region. By integrating
the Berbera Corridor into its Indo-Pacific strategy, India can foster a security architecture that is inclusive,
stable, and resilient against great-power rivalries, ensuring that the Gulf of Aden remains a zone of shared
prosperity rather than a theater of proxy conflict."

Q. “Somaliland, despite lacking international recognition, has emerged as a strategically significant region
in the Horn of Africa.” Discuss the geopolitical importance of Somaliland and examine the challenges
associated with its quest for international recognition.

2.2.7. INDIA’'S MARITIME POLICY

Context: India’'s maritime sector is in focus following recent
policy announcements and investment commitments made
during India Maritime Week 2025, where the government
highlighted accelerated implementation of Maritime India
Vision (MIV) 2030. The push aims to strengthen port
infrastructure, promote shipbuilding and green shipping, and
enhance India’s strategic footprint in the Indian Ocean Region,
in line with the SAGAR doctrine and Indo-Pacific priorities.

Core Vision and Strategic Pillars:
1. The Trinity of Core Pillars

e Security: Expanding from coastal defense to "Area Dominance" in the IOR, ensuring India remains
the "Net Security Provider" and "First Responder.”

e Stability: Using maritime diplomacy to ensure a rules-based order, particularly in the face of
geopolitical shifts and the climate crisis in the Global South.

e Self-Reliance (Aatmanirbhar): Achieving autonomy in shipbuilding, port technology, and
underwater capabilities.

2. Strategic Evolution: SAGAR to MAHASAGAR

The MAHASAGAR doctrine (Mutual and Holistic Advancement for Security and Growth Across
Regions), unveiled in 2025, marks a significant strategic upgrade.

Feature SAGAR (2015) MAHASAGAR (2025)

Geographic | Primarily the Indian Ocean | Entire Global South, including Africa and Pacific
Scope Region (IOR). Island Nations.

Philosophy | Inclusive regional growth. Holistic Advancement involving digital public infra

and trade in local currencies.

Security Anti-piracy and HADR. Integrated Security (Cyber, Al-driven surveillance,
Focus and Underwater Domain Awareness).

Economic Blue Economy and Port-led | Green Shipping Corridors and deep-sea mineral
Link development. exploration (e.g., Carlsberg Ridge).
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3. Structural Visions: 2030 vs. 2047

A. Maritime India Vision (MIV) 2030

e Port Modernization: Aiming for 10,000 MTPA capacity; lowering turnaround times to match
global leaders like Singapore.

¢ Inland Waterways: Operationalizing 23+ National Waterways to reduce road/rail congestion.

e Smart Ports: Deployment of the National Logistics Portal (Marine) for 100% paperless trade.
B. Maritime Amrit Kaal Vision 2047

e Shipbuilding Powerhouse: Reaching the top 5 globally in shipbuilding and recycling by 2047.

e Decarbonization: Establishing "Green Hydrogen Hubs" at Deendayal (Kandla) and V.O.C.
(Tuticorin) ports.

¢ Financial Autonomy: Creation of the Maritime Development Fund (MDF) with an initial corpus
to provide long-term, low-cost financing for Indian-flagged vessels.

Domestic Legal Framework:

Merchant Shipping Act, 2025: Replaced the "bulky" 1958 Act. It simplifies ship registration (allowing
online and temporary registration for recycling), expands the definition of "vessels" to include
submersibles and offshore rigs, and grants the government powers to detain stateless vessels in Indian
waters.

Indian Ports Bill, 2025: Replaced the 1908 Act. It provides statutory status to State Maritime Boards
and establishes the Maritime State Development Council (MSDC) to ensure uniform planning across
major and non-major ports.

Coastal Shipping Act, 2025: Decoupled coastal trade from international shipping regulations to lower
compliance costs for domestic cargo, encouraging a shift from road to sea.

International Laws:

1.

United Nations Convention on the Law of the Sea (UNCLOS), 1982

UNCLOS is the primary international legal framework governing oceans and seas. India is a
signatory and party to UNCLOS.

Key Provisions Relevant to India

e Territorial Sea (up to 12 nautical miles): Full sovereignty of the coastal state.

e Contiguous Zone (12-24 nm): Enforcement of customs, fiscal, immigration, and sanitary laws.

e Exclusive Economic Zone (EEZ) (up to 200 nm): Sovereign rights over natural resources (living
& non-living).

e Continental Shelf: Rights over seabed resources beyond 200 nm (subject to scientific criteria).

o Freedom of Navigation: Applicable beyond territorial waters, subject to international law.

International Maritime Organization (IMO)

The IMO, a specialized UN agency, sets global standards for maritime safety, security, and
environmental protection.

Major IMO Conventions
e SOLAS (Safety of Life at Sea): Ship safety standards.
e MARPOL: Prevention of marine pollution from ships.

e COLREGsS: International regulations for preventing collisions at sea.
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e STCW: Standards for training, certification and watchkeeping of seafarers.

3. Maritime Security Norms & International Law
International Legal Principles
e Freedom of navigation & overflight
o Peaceful use of seas
e Prohibition of piracy

e Right of visit & hot pursuit (under specified conditions)

Important Multilateral Platforms in The Indian Ocean Region (IOR):
Indian Ocean Rim Association (IORA)

e Primary pan-Indian Ocean multilateral body

e Focus: Maritime security, trade, blue economy, disaster management
e India: Founding member; key platform to operationalise SAGAR
Indian Ocean Naval Symposium (IONS)

e Naval confidence-building forum of IOR navies

e Focus: MDA, anti-piracy, HADR, SAR

e India: Founder and agenda-setter

BIMSTEC

e Sub-regional grouping of Bay of Bengal states

e Focus: Maritime connectivity, coastal shipping, blue economy

e Strategic link between South Asia & Southeast Asia

Indian Ocean Commiission (I0OC)

e Western Indian Ocean island states

e Focus: Fisheries, climate resilience, maritime environment

e Important for island diplomacy

Quad

e Minilateral Indo-Pacific grouping

e Focus: Maritime security, MDA, HADR

Significance of India’s Maritime Policy:

1. Economic Significance: The "Blue Engine" of 2026

RICEIAS.COM

e Trade Lifeline: Over 95% of trade by volume and 70% by value (including 85% of crude oil)

moves via sea. Securing these Sea Lines of Communication (SLOCs) is synonymous with Energy

Security.

¢ GDP Contribution: The Blue Economy now contributes approximately 4% to India’s GDP, with a

roadmap to hit $1 trillion by 2030.

o Logistics Revolution: Through the Sagarmala 2.0 initiative, vessel turnaround time has dropped

significantly (approaching the 24-48 hour global benchmark), reducing logistics costs from 14% to

nearly 9% of GDP.
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2.

Strategic & Security Significance: The "Net Security Provider".

Countering "String of Pearls": India is neutralizing Chinese influence by developing its own
"Necklace of Diamonds"—strategic access to ports like Chabahar (Iran), Dugm (Oman), Sabang
(Indonesia), and Agaléga (Mauritius).

Operational Area Dominance: Under Operation Sankalp 2.0, the Indian Navy acts as the "First
Responder" against drone warfare (Houthi-linked) and piracy in the Western IOR.

Andaman & Nicobar Command (ANC): Positioned at the "mouth" of the Malacca Strait, the ANC
is being transformed into a forward-staging base for the Quad and a primary choke-point
monitor for the "Malacca Dilemma."

Diplomatic Significance: "MAHASAGAR" & The Global South

From SAGAR to MAHASAGAR: In March 2025, the vision was expanded. While SAGAR focused
on the immediate neighborhood, MAHASAGAR targets the entire Global South (Africa, Pacific
Islands, SE Asia).

Hydrographic Diplomacy: India is gifting survey ships and conducting hydrographic surveys for
nations like Vietnam, Kenya, and Mauritius, creating "non-debt" dependencies that contrast with
China's "Debt Trap" diplomacy.

The Quad & IPOI: India leads the Indo-Pacific Oceans Initiative (IPOIl), specifically the "Maritime
Security" and "Disaster Risk Reduction" pillars, balancing its ties with the US while maintaining
"Strategic Autonomy."

Environmental Significance: The "Green Transition”

Green Hydrogen Hubs: Under the National Green Hydrogen Mission (2023), the Ministry of
New and Renewable Energy (MNRE) formally recognized three major ports as Green Hydrogen
Hubs in late 2025:

Deendayal Port (Gujarat)
V.0O. Chidambaranar Port (Tamil Nadu)
Paradip Port (Odisha)

Significance: These ports act as focal points for the production, storage, and bunkering of green
hydrogen/ammonia, reducing the carbon footprint of global shipping routes.

Harit Sagar Guidelines: Launched to promote "Environmental Friendly" ecosystems at major ports.
Objectives include:

Achieving >60% renewable energy share at major ports by 2030.

Zero Waste Discharge through "Waste-to-Wealth" ship recycling (India is the world's 2nd largest
ship recycler).

Green Tug Transition Program (GTTP): A 2025-26 push to replace conventional diesel-run
harbor tugs with hybrid/electric tugs, aiming for at least 1,000 green vessels by 2029.

Technological Significance: The "Deep-Sea & Digital Leap™"

India is leveraging 4th Industrial Revolution (4IR) technologies to assert its maritime domain authority.

A. Deep Ocean Mission (DOM) & Samudrayaan

The Matsya-6000 manned submersible, developed by the National Institute of Ocean Technology

(NIOT), is a cornerstone of India’s technological prowess in 2026.

Capability: Designed to carry three scientists to a depth of 6,000 meters.
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Strategic Resource: Exploration of Polymetallic Nodules (containing Nickel, Cobalt, Copper) and
Gas Hydrates in the Central Indian Ocean—critical for India’s energy transition and semiconductor

industry.

B. Maritime Domain Awareness (MDA) & Space-Based Surveillance

e SBS-3 Mission (Space-Based Surveillance): Approved by the Cabinet Committee on Security, this
involves launching 52 satellites (21 by ISRO, 31 by private players) to create a "Persistent
Surveillance" net over the IOR.

e Unmanned Systems: In January 2026, the Navy began inducting 10 Drishti-10 Starliner MALE
(Medium Altitude Long Endurance) drones. These indigenous UAVs provide 36-hour continuous
monitoring of "dark shipping" (vessels turning off AIS transponders).

o Digital Twins & Al: Indian ports are now utilizing Al-driven "Digital Twins" to simulate and
optimize vessel turnaround times, reducing idling emissions and operational costs.

Challenges:

1. Geopolitical & Strategic Challenges

The "Dual-Use" Threat: China's deployment of “scientific" research vessels in the IOR acts as a
"grey-zone" threat. These ships map the seabed for submarine warfare while operating under the
guise of marine research.

The Transactional Quad (Trump 2.0 Era): As of early 2026, the US approach has become more
transactional. Potential tariff wars and the US withdrawal from certain international climate/energy
frameworks have strained the strategic trust that underpins Indo-Pacific cooperation.

Neighborhood Volatility: Political instability in island nations (like the Maldives) and the spillover
of conflicts in West Asia (impacting the Red Sea) force the Indian Navy to overstretch its resources
for "Area Dominance" operations.

2. Economic & Structural Bottlenecks

The "Flagging" Crisis: Despite being a major maritime nation, India’s merchant fleet carries less
than 10% of its own EXIM (Export-Import) trade. Dependence on foreign-flagged vessels results
in an annual freight drain of nearly $70-80 billion.

Infrastructure Fragmentation: While "Mega Ports" like Vizhinjam and Vadhavan are game-

changers, last-mile connectivity to the hinterland remains a weak link, keeping India’s logistics costs
around 9-10% of GDP, compared to 6-7% in developed maritime nations.

3. Legal and Federal Challenges

Centralization vs. Federalism: The Indian Ports Bill, 2025, has faced criticism for centralizing
power in the Maritime State Development Council. Coastal states argue this undermines their
autonomy to develop state-specific ports and handle local maritime disputes.

Regulatory "Blind Spots": The mandatory registration of all vessels under new laws has increased
the bureaucratic burden on small-scale fishermen and traditional boat owners who lack the digital
literacy to comply.

Environmental & Technological Hurdles

The "Green" Financial Burden: Transitioning to green fuels (Ammonia/Hydrogen) requires
massive capital. Smaller shipping players face "compliance shock"—the cost of meeting new IMO
and Harit Sagar emission norms could increase fuel expenses by 14% by 2030.

Climate Vulnerability: Rapid warming of the Western IOR is leading to more frequent and intense
cyclones, threatening the multi-billion dollar infrastructure of the "Sagarmala” project.
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Way Forward:

1. Strengthening Strategic Autonomy

o Expansion of the Merchant Fleet: India must reduce its $80 billion "freight drain" by incentivizing
the registration of ships under the Indian flag. The 2026 strategy involves "Assured Cargo
Support” for Indian-flagged vessels in government tenders.

e Shipbuilding Mission: Utilizing the ¥69,725 crore package (approved in 2025) to move India into
the Top 10 shipbuilders globally by 2030. This includes creating "Mega Shipbuilding Clusters" in
Odisha, Andhra Pradesh, and Gujarat.

e Strategic Transhipment: Accelerating the full operationalization of Vizhinjam (Kerala) and
Galathea Bay (Andaman & Nicobar) to recapture the 25% of Indian cargo currently transhipped
through Colombo and Singapore.

2. Diplomatic and Security Integration

e Operationalizing MAHASAGAR: Moving from rhetoric to "Institutionalized Diplomacy" by
establishing a dedicated Inter-Ministerial Task Force (MEA, MoD, and Ministry of Shipping) to
coordinate maritime aid and security responses.

¢ Underwater Domain Awareness (UDA): Investing in a "Deep Sea Surveillance Grid" using Al and
autonomous underwater vehicles to counter the growing presence of foreign "research" vessels in
India's EEZ.

e Leadership in Global Governance: Leveraging India’s re-election to the IMO Council (2026-27)
to advocate for the interests of the Global South, especially regarding "Fair Transition" in shipping
decarbonization.

3. Economic and Environmental "Green Leap”

e Green Hydrogen Corridors: Fully operationalizing the Green Hydrogen Hubs at Deendayal and
Paradip ports to make India a global "Bunkering Destination" for green ammonia and methanol.

e Circular Maritime Economy: Scaling up the Shipbreaking Credit Note Scheme to incentivize the
recycling of old ships into new, "Made-in-India" green vessels.

e Blue Economy 2.0: Implementing the NITI Aayog's 2025 roadmap for Deep-Sea Fisheries,
focusing on sustainable "Offshore Aquaculture” to double the income of coastal communities.
4. Legal and Administrative Reforms
e National Maritime Commission: Establishing a single, overarching regulatory body to eliminate
"silos" between the Navy, Coast Guard, and various port authorities.
Conclusion:
“India’s transition from a regional observer to a ‘Net Security Provider' reflects a profound shift in its
strategic geography. By evolving the SAGAR doctrine into the more ambitious MAHASAGAR vision, India
is not merely securing its coastlines but is positioning itself as the gravitational center of a rules-based
Indo-Pacific. As the nation marches toward Viksit Bharat @ 2047, its ability to lead the Global South

through maritime diplomacy and '‘Area Dominance' will be the definitive litmus test of its status as a leading
global power."

Q. /ndia’s maritime policy seeks to balance strategic autonomy, economic growth, and international legal
obligations. Critically examine.
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2.2.8. INDIA’S MINERALS DIPLOMACY

Context: In the wake of China's recent export restrictions on
rare earth magnets and the U.S.-hosted G7 Critical
Minerals Ministerial Meeting, India has shifted from a
passive consumer to a proactive diplomatic actor. The core
objective is to secure the 30 minerals identified as “critical”
to power India’'s 500 GW renewable energy target and the
$10 billion semiconductor mission.

Multilateral Strategic Alliances - Background

G7 and the "Pax Silica": India was invited as a strategic

partner to the G7 meet in Washington (2026). Discussions focused on the Pax Silica initiative—an
exclusive grouping aiming to create a "China-free" supply chain for semiconductors and high-tech
minerals.

Minerals Security Partnership (MSP): India’s 2023 entry into this 14-nation bloc has matured. It now
focuses on joint co-investment in refining and processing, moving beyond mere extraction.

The Quad Factor: The Quad’s Critical Minerals Initiative (2025) leverages Australian mining,
Japanese technology, and Indian manufacturing.

Key Bilateral Partnerships

A. Latin America-The "Resource Hub": Focuses on the Lithium Triangle (Argentina, Chile, Bolivia) to

secure battery-grade minerals.

e Argentina: The "flagship" partner. KABIL is currently operational in the Catamarca province,
exploring 15,000 hectares across five brine blocks.

e Chile: Primarily a copper partner, but negotiations are ongoing to allow Indian PSUs to bid for
lithium blocks under a "Preferred Strategic Partner" status.

e Key Challenge: Social and environmental resistance in the Andes regarding water-intensive
extraction.

Australia & Oceania-The "Strategic Anchor”: Australia is India’s most mature bilateral mineral
partner, providing a stable alternative to the South China Sea routes.

¢ Co-Investment Model: India and Australia have moved from MoUs to joint project funding.
They have identified five target projects (2 Lithium, 3 Cobalt) where India provides capital, and
Australia provides the extraction expertise.

Africa-The "Frontier of Cooperation”: India’s approach in Africa is "collaborative, not extractive,”
emphasizing local value addition.

e Zambia & Namibia: Zambia for Cobalt and Copper and Namibia for lithium, rare earths and
uranium. India has committed to setting up local processing plants in these nations to generate
local employment—a direct "soft-power” counter to China's "resource-for-infrastructure”
model.

o Trilateral Cooperation: India-Australia-Africa trilateral talks, where Australian mining firms and
Indian processors jointly invest in African mines to share risk.

Central Asia: The "Rare Earth Corridor”: Rich in Rare Earth Elements (REEs) and Uranium, this

region is vital for India’s high-tech and nuclear sectors.

o Kazakhstan & Uzbekistan: Through the India-Central Asia Rare Earth Forum, India is pursuing
joint exploration for 17 heavy rare earth elements.
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e Logistics hurdle: Heavy reliance on the INSTC (International North-South Transport Corridor)
and Chabahar Port to bypass land-locked transit issues.

E. European Union (EU)- The "Green Tech & Standards" Partner: The India-EU partnership has
transitioned from theoretical discussions to a "standards-driven" alliance. The focus here is on the
mid-stream (refining) and down-stream (recycling) segments.

e Critical Raw Materials Act (CRMA) Convergence: The EU's CRMA (2026) has identified India as
a primary partner for de-risking supply chains.

¢ The "Germany First" Momentum: German Chancellor Friedrich Merz's visit (2026) resulted in a
binding MoU on Critical Minerals. Germany provides the green refining technology required to
process ores without high environmental costs—a key hurdle for Indian mining.

¢ Joint Implementation Committee: A new body was formed (2026) to oversee the recycling of
rare earths. This "Urban Mining" initiative aims to recover lithium and cobalt from spent batteries
using European circular economy models.

F. Japan-The "Resilient Technology"” Anchor: Japan is India's most mature partner in this sector, driven
by a shared history of Chinese export shocks.

¢ Rare Earth Magnet Production: Japan's Ministry of Economy, Trade and Industry (METI) and
India’s Indian Rare Earths Limited (IREL) are currently setting up a joint facility in Odisha for
producing neodymium-iron-boron (NdFeB) magnets. These are critical for India’s domestic EV
motor manufacturing.

e Pax Silica & Semiconductors: India was formally invited into the Pax Silica initiative in 2026, a
U.S.-Japan led group. This ensures India gets priority access to the high-purity minerals required
for the India Semiconductor Mission.

¢ Investment Pipeline: Japan has committed a portion of its 5 trillion-yen investment target
(2022-2027) specifically for "Mineral Security" projects in India's eastern corridor.

G. West Asia (GCC)-The "Capital & Corridor” Powerhouse: The Gulf countries, particularly Saudi
Arabia and the UAE, are shifting from being "Oil Giants" to "Mineral Investors."

e Future Minerals Forum (2026): At this summit, India and Saudi Arabia discussed a $100 billion
investment framework, a large portion of which is earmarked for joint mining ventures in Africa
and Central Asia.

e IMEC Integration: The India-Middle East-Europe Economic Corridor (IMEC) is being
reimagined as a "Mineral Silk Road."The goal is to transport African ores to Indian ports for
refining and then ship processed materials to European markets through the Middle East.

e UAE's CEPA Advantage: Under the Comprehensive Economic Partnership Agreement, UAE-
based sovereign wealth funds are now investing in Indian "Critical Mineral Startups” focused
on lithium-ion battery alternatives (like Sodium-ion).

H. Canada- Target Minerals & "Market-Plus” Partnership: India and Canada have 23 common critical
minerals on their priority lists.

e The Big Four: Cooperation is currently centered on Lithium, Nickel, Copper, and Rare Earth
Elements (REEs).

e Uranium Security: Canada, already a top uranium supplier to India, is expanding its supply
agreements to support India’s Small Modular Reactor (SMR) ambitions.
Institutional Vehicles in India’s Minerals Diplomacy
A. Khanij Bidesh India Ltd. (KABIL): The flagship "Special Purpose Vehicle" (SPV) is formed to secure

minerals overseas.
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¢ Composition: A Joint Venture of NALCO (40%), Hindustan Copper (30%), and MECL (30%).
e Operational Pivot: KABIL has shifted from "exploration-only" to "Equity & Off-take" models.
o In Argentina: It now holds exclusivity rights for five lithium blocks in Catamarca. KABIL has
signed a exploration and development agreement with Argentina.
o In Australia: It is conducting joint due diligence with the Australian Critical Minerals Office

(CMO) for long-term project investments.
¢ Expansion: KABIL signed a non-exclusive MoU with Oil India Limited (OIL) and ONGC Videsh to
leverage their global deep-sea and cross-border exploration expertise.

B. National Critical Mineral Mission (NCMM)

The Cabinet recently approved a ¥1,500 crore incentive scheme under NCMM specifically to boost
Critical Mineral Recycling (Urban Mining) to reduce import dependency by 15% by 2030.

¢ Dual Focus:
o Domestic: Streamlining the auction of 24 strategic minerals (like Lithium, Graphite, and Potash).
o Global: Setting a target to acquire 50 overseas mineral assets by 2031.

C. IREL (India) Limited:
Formerly Indian Rare Earths Limited, this body handles the most sensitive part of the mineral chain.

¢ Odisha Hub: The OSCOM (Odisha Sand Complex) is now the focal point for rare-earth extraction
from monazite sands.

e Strategic Magnet Plant: In collaboration with Japan, IREL is scaling up the Rare Earth Permanent
Magnet (REPM) plant in Visakhapatnam. This is vital for the "Make in India" EV motor supply
chain.

D. Financial & Regulatory Enablers

e MMDR Act Amendments (2025): The law now allows the National Mineral Exploration Trust
(NMET) to fund KABIL's overseas acquisitions—a significant shift in using domestic exploration
funds for global security.

¢ MSP Finance Network: India formally connected its financial institutions (like EXIM Bank) to the
Minerals Security Partnership (MSP) finance network, allowing Indian firms to co-finance
projects alongside G7 nations.

Key Challenges in India’s Minerals Diplomacy
1. Strategic & Geopolitical Challenges

¢ The "Midstream” Monopoly: While countries like Australia and Chile mine the ore, China still
controls close to 90% of the global processing capacity for lithium, cobalt, and rare earths. India
faces the risk of "locked-in dependence” where it might buy raw ore from partners but still rely on
China for refining it into battery-grade material.

¢ Weaponization of Supply: China transitioned silver exports to a license-based system and
maintained strict curbs on rare-earth magnets. Such "Resource Weaponization" creates price
volatility and supply shocks that threaten India’s EV and semiconductor timelines.

2. Domestic & Structural Bottlenecks

¢ Underdeveloped Refining Ecosystem: India lacks advanced metallurgical facilities. For instance,
the lithium discovered in Reasi (J&K) is in a complex clay form; India currently lacks the cost-
effective domestic technology to extract it, making the "discovery" hard to monetize.

e Tepid Private Participation: Despite policy shifts, private sector interest in mineral auctions
remains low. Only about 48% of auctioned blocks attracted serious bidders due to high capital
risks and a lack of detailed "pre-exploration" data from the government.
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3. Economic & Technical Gaps

e Price Volatility: Global lithium and cobalt prices have seen swings of over 400% in the last three
years. Such fluctuations deter long-term private investment and complicate the budgeting for
India’s PLI (Production Linked Incentive) schemes.

¢ Human Capital Deficit: India has significantly fewer specialized geologists and metallurgists per
million population compared to mining leaders like Australia (20 vs 140+). This "skill gap" slows
down deep-seated mineral exploration.

Way Forward for India’s Minerals Diplomacy

1. Building a Strategic Mineral Reserve (SMR): Like India’s Strategic Petroleum Reserves, the
government is moving toward a National Mineral Stockpile.

o Buffer Mechanism: Create a physical stockpile of minerals like Lithium, Cobalt, and Neodymium
to insulate domestic industries from the type of 400% price swings seen in 2024-25.

2. Accelerating "Urban Mining" & Circular Economy”: The ¥1,500 crore Recycling Incentive Scheme

(launched late 2025) is the cornerstone of this pillar.

e Target: Achieve a 20% recovery rate of critical minerals from e-waste and spent batteries by
2030.

¢ Incentives: Provide 20% Capex subsidies to recyclers who achieve 99% purity in extracted
minerals, turning India’s growing "battery graveyards" into domestic mines.

3. Scaling Domestic Processing Parks: Mining alone does not create prosperity; refining does.

e Critical Mineral Processing Parks: Establish dedicated hubs (modeled on the Pharma Cities) in
coastal states like Odisha and Gujarat to leverage cheap logistics and green energy for high-heat
smelting.

o Assured Offtake: Link these parks with the PLI (Production Linked Incentive) Schemes for
Advanced Chemistry Cells (ACC), ensuring that refined minerals have a guaranteed domestic
buyer.

4. "Mineral-Linked" Foreign Policy: India’s diplomats must now be trained in "resource realism."

¢ Mineral Diplomacy Division: Permanent establishment of a specialized cell in the MEA to
coordinate with KABIL and the Ministry of Mines.
5. R & D and "Deep-Seated"” Exploration

¢ Centre of Excellence (CoE): The National Critical Mineral Mission (NCMM) has mandated the
creation of 7 CoEs to focus on "clay-lithium" extraction and sodium-ion battery alternatives to
reduce the lithium burden.

6. Expand but Prioritize Partnerships:

e While additional partners like South Korea and Indonesia offer potential, India must first solidify
its existing partnerships and ensure they deliver tangible outcomes.
Conclusion
India’s mineral diplomacy is no longer just a trade policy; it is a national security imperative. To achieve
the vision of Viksit Bharat @2047, India must balance its engagement with the Global North (for
technology) and the Global South (for resources), ensuring that it evolves from a mineral importer to a
global processing hub.

Q India’s clean energy transition has transformed critical minerals into strategic assets. Discuss how
targeted bilateral partnerships can enhance India’s mineral security. Examine the challenges in
translating these partnerships into long-term value-chain resilience.
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2.2.9. INDIA'S STRATEGIC AUTONOMY

Context: India’s "strategic autonomy" is under intense
scrutiny following unilateral U.S. actions, including a
proposed 500% tariff on countries purchasing Russian
oil/uranium and a 25% tariff on those trading with Iran.
Amidst this, India has begun winding down operations at the
Chabahar Port—transferring $120 million to liquidate its
commitments—while preparing to join the U.S.-led 'Pax
Silica’ high-tech partnership.

Evolution of India’s Foreign Policy: From Non-Alignment to Multi-Alignment

India's foreign policy has transitioned through distinct phases, reflecting its shifting national interests and
the changing global order:

1.

Era of Optimistic Non-Alignment (1947-1962): Guided by Jawaharlal Nehru, India sought to avoid
the bipolar rivalry of the Cold War. The focus was on decolonization, Afro-Asian unity, and the
Panchsheel principles (Five Principles of Peaceful Coexistence).

Decade of Realism and Recovery (1962-1971): Following the 1962 conflict with China, India
adopted a more pragmatic approach to security. This period saw the 1964 defense agreement with the
U.S. and a subsequent tilt toward the USSR due to pressures on the Kashmir issue.

Regional Assertion and Hard Power (1971-1991): The 1971 liberation of Bangladesh and the 1974
Pokhran-l nuclear test signaled India’s emergence as a regional power, despite facing Western
sanctions and the U.S.-China-Pakistan axis.

Safeguarding Strategic Autonomy (1991-2014): Post-Cold War, India moved toward a unipolar
world by engaging the U.S,, Israel, and ASEAN. The Pokhran-Il (1998) tests and the India-U.S. Civil
Nuclear Deal (2008) redefined its status as a "balancing power."

Multi-Alignment and Strategic Convergence (2014-Present): India now practices "Multi-
alignment,” engaging with rival blocs (Quad vs. BRICS/SCO) simultaneously. It prioritizes national
interest over ideological positioning, seeking to become a "Leading Power" and a voice for the Global
South.

Dimensions of India’s Strategic Autonomy

1.

Political-Diplomatic Dimension: Strategic autonomy enables India to take independent foreign
policy positions without external coercion and to engage simultaneously with multiple power centres
without aligning exclusively with any bloc.

e For instance, India has maintained a measured and non-aligned stance on U.S. actions in
Venezuela and Iran while continuing active engagement with BRICS+, SCO, G20, the U.S., and
QUAD.

Economic Dimension: Economic autonomy allows India to safeguard trade, energy security, and
economic policymaking from sanctions and coercive trade measures by diversifying markets and
supply sources.

e The economic costs incurred after halting Iranian and Venezuelan oil imports in 2019 and India’s
continued investment in Chabahar Port to access Afghanistan and Central Asia illustrate this
dimension.
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3. Military and Defence Dimension: Defence autonomy ensures that national security is protected
without dependence on any single foreign supplier, thereby strengthening deterrence and operational

readiness.

e India’s continued use of Russian defence systems, alongside expanding defence cooperation with
the U.S. and France and a focus on indigenous defence production under Atmanirbhar Bharat,
reflects this approach.

4. Technological Dimension: Technological autonomy helps India avoid strategic dependence in critical
and emerging sectors while enhancing national security and competitiveness.

e India’s push for indigenous semiconductor manufacturing, digital public infrastructure, and
selective participation in initiatives like ‘Pax Silica” demonstrates this balance.

5. Energy Security Dimension: Energy autonomy enables India to secure affordable and reliable
energy supplies from diverse sources, insulating the economy from geopolitical shocks.

e Continued imports of Russian crude oil and sustained interest in Iranian energy resources and
transit routes, including Chabahar, exemplify this dimension.

6. Multilateral and Normative Dimension: Strategic autonomy allows India to shape global governance
norms based on sovereignty, international law, and multipolarity, enhancing its leadership role in
the Global South.

7. Cultural and Civilisational Dimension: Cultural autonomy leverages India’s civilisational values and
soft power to build long-term goodwill and strategic trust without coercion.

e India’s use of yoga and cultural diplomacy, strong historical ties with Iran and West Asia, and
the global projection of Vasudhaiva Kutumbakam highlight this dimension.

Significance of India’s Strategic Autonomy
1. Political: Global Leadership & Sovereign Space

e Strategic Elbow Room: Prevents India from being a "junior partner" in any bloc, allowing it to
negotiate with the US, Russia, and China simultaneously.
¢ Vishwa Mitra (Global Friend): Enhances India’s role as a "Consensus Builder” and a neutral
arbiter in a polarized world (e.g., mediating on food and fertilizer security during the Ukraine
crisis).
2. Economic: Risk Mitigation & Resource Security

¢ Insulation from External Shocks: By diversifying suppliers (e.g., buying Russian oil and American
gas), India protects its domestic economy from global price volatility and "energy blackmail."

e Atmanirbharta (Self-Reliance): Drives the indigenous manufacturing of semiconductors and
defense equipment, reducing the Current Account Deficit (CAD) and generating high-tech
employment.

3. Social: Civilizational Identity & Soft Power

e Strategic Depth via Diaspora: A neutral, autonomous India ensures that the 32 million-strong
diaspora remains a bridge of cooperation rather than being caught in a crossfire of "Cold War"
loyalties.

¢ De-hyphenation: Significance lies in India being viewed on its own merits, rather than always
being "hyphenated" with Pakistan or seen through the lens of a "China-Containment" tool.

4. Technological: Future-Proofing the State

o Data Sovereignty: Prevents "Digital Colonialism" by maintaining control over Indian citizen data
through indigenous Digital Public Infrastructure (DPI).
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o Defense Deterrence: By co-producing critical tech (like GE-414 jet engines), India ensures its
military is not vulnerable to "spare parts diplomacy" or "end-user monitoring" restrictions during
a conflict.

Key Challenges to India’s Strategic Autonomy

1.

Great Power Coercion: Increasing use of sanctions, tariffs, and secondary sanctions by major
powers constrains India’s independent choices, e.g., U.S. pressure to stop Iranian and Venezuelan
oil imports (2019) and threats of tariffs over Russian energy trade.

Economic and Trade Vulnerabilities: High exposure to global supply chains, energy imports, and
dollar-denominated trade limits policy space, illustrated by disruptions from sanctions on Iran
affecting Chabahar Port investments.

Defence Dependence and Technology Denial: Continued reliance on foreign defence platforms
and critical technologies creates risks of supply disruption, e.g., concerns over CAATSA in relation
to Russian defence procurements.

Geopolitical Polarisation: Intensifying bloc politics (U.S.—China rivalry) narrows room for multi-
alignment, forcing difficult choices in forums like QUAD, BRICS+, and SCO simultaneously.

The Way Forward: Reinforcing India’s Strategic Autonomy

1.

Geopolitical: Proactive Multi-Alignment

¢ "Non-West, not Anti-West": India must continue to leverage its unique position as a bridge
between the G7 and the Global South.

¢ Minilateralism over Multilateralism: Given the paralysis of the UN and WTO, India should lead
"issue-based coalitions" like 12U2, QUAD, and the India-Middle East-Europe Economic Corridor
(IMEC) to create localized security and trade webs.

¢ Neighborhood First 2.0: Investing in physical and digital connectivity (e.g., UPl in Nepal/Sri Lanka)
to provide an alternative to China’s debt-trap diplomacy.

Economic: "Transactional Realism"

¢ Managing "Trump 2.0" Tariffs: Use "Staged Trade Deals"—conceding on specific sectors (e.g.,
IT services or agriculture) to secure lower tariffs on Indian exports.

¢ Energy Decoupling: Shift from crude oil dependency (which exposes India to US sanctions on
Russia/Iran) to the National Green Hydrogen Mission and Nuclear expansion (10 new reactors).

¢ Supply Chain Resilience: Actively participate in the Minerals Security Partnership (MSP) to
secure the 30 critical minerals (Lithium, Cobalt) required for the green transition, reducing reliance
on China.

Technological: Atmanirbharta (Self-Reliance)

e Defence Indigenisation: Shift from "Buy Global" to "Co-develop and Co-produce.” Projects like
the GE-414 jet engine and the MQ-9B drone assembly must be scaled to create a domestic
defence-industrial ecosystem.

o Digital Sovereignty: Promote the "India Stack™ as a global standard to prevent "Digital
Colonialism" by Western Big Tech or Chinese state-backed firms.

e Semiconductor Mission: Ensuring the success of the 6 planned "Fabs" (under the $10B incentive)
is critical to prevent the weaponization of chip supplies in future conflicts.

Strategic Infrastructure: "Operation Sindoor" Lessons

¢ Border Infrastructure: Accelerating the "Vibrant Villages" program and BRO projects along the
LAC to ensure that India’s autonomous foreign policy is backed by credible military deterrence.
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¢ Maritime Dominance: Utilizing the Andaman & Nicobar Islands as a "strategic springboard" to
monitor the Malacca Strait, giving India leverage in Indo-Pacific negotiations.

Conclusion:

Strategic autonomy is not isolationism; it is resilience. India's rise as a "Sovereign Pole" depends on its
ability to matter to the greatest number of countries as a critical supplier or market. True autonomy will
only be achieved when "Atmanirbharta” (Self-reliance) in defence and technology matches our
diplomatic ambitions.

Q. ‘In the contemporary international order marked by great-power rivalry and coercive economic
diplomacy, India’s national interests can be secured only through the assertion of its strategic
autonomy.” Critically examine the statement with suitable examples.

2.2.10. INDIA-GERMANY RELATIONS

Context: The bilateral relationship between India and Germany is
currently at a historic peak. Following the landmark visit of German
Chancellor Friedrich Merz to India (January 12-13, 2026), the ties
have transitioned from a primarily trade-centric engagement to a
deep Strategic and Technological Partnership. This visit marks the
75th anniversary of diplomatic relations and 25 years of the
Strategic Partnership.

Evolution & Framework of the India-Germany Relations

The relationship has evolved from a Cold War-era "economic assistance" model to a 21st-century "Equal
Strategic Partnership.”

e Phase I: Formative Years (1951-1990): India was among the first to recognize the Federal Republic
of Germany (1951). Cooperation was primarily developmental (e.g., establishing IT Madras in 1956
and the Rourkela Steel Plant).

e Phase Il: Post-Cold War Expansion (1991-2000): Economic liberalization in India and German
reunification led to a surge in engineering and manufacturing ties.

e Phase lll: Strategic Maturation (2000-2020): Formal Strategic Partnership launched in 2000.
Institutionalization began with the Inter-Governmental Consultations (IGC) in 2011.

e Phase IV: The "Zeitenwende" Pivot (2021-Present): Driven by global shifts, the partnership moved
into high-security and high-tech domains (Submarines, Green Hydrogen, and Semiconductors).

Present Status: India—~Germany Relations

The current relationship is anchored by the Inter-Governmental Consultations (IGC)—a unique cabinet-
level dialogue mechanism.

1. Political & Diplomatic Maturity: Twin Anniversaries: 2026 marks 75 years of diplomatic ties and
25 years of Strategic Partnership.

¢ The "Merz Momentum": Chancellor Friedrich Merz's visit (his first to Asia) signaled Germany's
"Focus on India" strategy—de-risking from China and re-anchoring in India.

2. Strategic & Defense Shift: "Zeitenwende" (Turning Point): A significant policy shift where Germany
now views India as a primary security partner in the Indo-Pacific.

¢ Institutionalization: Launched a Track 1.5 Foreign Policy and Security Dialogue and a new
Indo-Pacific Consultation Mechanism to coordinate maritime security.
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3. Economic & Tech Depth: Trade Record: Bilateral trade sustained at >$50 billion (making up 25% of
India-EU trade).

¢ Critical Domains: Expansion into Semiconductors (Infineon’s GCC in GIFT City), Critical Minerals,
and Al via the 2026-27 Digital Dialogue Work Plan.

4. The Green Anchor: GSDP Mid-term Review: 2026 is the half-way mark for the €10 billion Green
and Sustainable Development Partnership.

Significance of Deeper India-Germany Relations
1. Strategic & Geopolitical Significance

¢ Indo-Pacific "Anchor”: Germany's 2024-2026 "Focus on India" strategy marks a pivot away from
a China-centric Asia policy. India is now Germany's primary partner for maintaining a Rules-
Based Order and maritime security.

e G4 Solidarity: Both nations collaborate closely to reform the UN Security Council, advocating for
permanent seats to reflect 21st-century realities.

e Strategic Autonomy: Partnering with Germany provides India with an alternative to Russian and
US dependencies, particularly in high-end technology and defense.

2. Economic & Industrial Significance

¢ Manufacturing Engine (Make in India): Germany’s "Mittelstand" (SMEs) are the backbone of
global engineering. Their integration into India’s supply chains accelerates Industry 4.0 and high-
tech manufacturing.

e De-risking Supply Chains: Following the "China+1" model, German investments in
Semiconductors and Critical Minerals help India build resilient and trusted electronics
ecosystems.

e Largest EU Partner: Germany acts as India’s gateway to the European market, accounting for over
25% of India-EU trade.

3. Technological & Environmental Significance

o Defence "Co-Development”: The shift from "Buyer-Seller" to "Co-Producer" (e.g., Project 75|
submarines) grants India access to sensitive AIP (Air Independent Propulsion) and aero-engine
technologies.

e Green Energy Leadership: Through the Green and Sustainable Development Partnership
(GSDP), Germany's technology (electrolyzers) combined with India’s low-cost renewables makes
India a potential global hub for Green Hydrogen exports.

¢ Demographic Dividend & Skill Mapping: Germany's labor shortage (400,000+ vacancies) and
India’s young workforce create a "Win-Win" for Legal Mobility, benefiting sectors like Healthcare
and STEM.

Key Challenges of India—-Germany Relations
1. Geopolitical Divergences

e Strategic Autonomy vs. Alliances: Germany (a NATO pillar) seeks a firmer Indian stance against
Russia. India maintains its Strategic Autonomy, balancing ties with both the West and its
traditional partner, Russia.

2. Trade & Regulatory Hurdles

e The "Carbon Tax" (CBAM): Effective January 1, 2026, the EU's Carbon Border Adjustment
Mechanism penalizes Indian steel and aluminum. India views this as a non-tariff barrier that hurts
its "Make in India" competitiveness.
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3.

4.

e FTA Stagnation: Despite high-level optimism, disagreements over labor standards, dairy
protection, and government procurement have historically delayed the India-EU Free Trade
Agreement.

Defense Collaboration Asymmetry

e Export Restrictions: German domestic laws on arms exports remain among the world's strictest.
This often clashes with India’s demand for unrestricted Technology Transfer (ToT) and co-
production rights.

¢ Delayed Deals: Landmark projects, such as the Project-751 submarines, face long lead times and
high cost-thresholds compared to competitors.

Social & Consular Irritants

¢ Migration Friction: While mobility is increasing, recognition of degrees and language barriers
hinder the full integration of the Indian workforce into Germany's labor market.

e Consular Cases: Individual legal disputes (like the Ariha Shah case) act as persistent emotional
triggers that occasionally cloud high-level diplomatic optics.

Recent Government Initiatives

1.

Defence Industrial Roadmap: A milestone agreement to move from "buyer-seller" to co-
development and co-production. It fast-tracks projects like the Project-751 submarines and
provides India access to German AIP (Air Independent Propulsion) technology.

Indo-Pacific Consultation Mechanism: India launched a new dialogue with Germany to coordinate
maritime security, signaling Germany's increased strategic presence in the Indian Ocean.
Semiconductor & Critical Minerals Partnership: Signed MoUs to build secure, trusted supply chains,
including Infineon’s major tech expansion in India and joint exploration of critical raw materials.
Visa-Free Airport Transit: Announced for Indian passport holders to facilitate easier travel through
German hubs, a significant move to boost People-to-People ties.

Green Hydrogen Offtake: Signed one of the world's largest agreements (AM Green & Uniper) for
India to export Green Ammonia to Germany, utilizing the €10 billion GSDP fund.

Way Forward

As the relationship enters its "Silver Jubilee" of Strategic Partnership (2025-26), the following steps are
essential to sustain the current momentum:

1.

Finalizing the FTA Bridge: Both nations must prioritize the early conclusion of the India-EU Free
Trade Agreement. This would provide the necessary "regulatory bridge" to reduce non-tariff barriers
and offer investment protection for the German Mittelstand.

Navigating the Carbon Gap: India and Germany should engage in high-level technical dialogues to
align India’s Carbon Credit Trading Scheme (CCTS) with the EU's CBAM. This ensures that carbon
prices paid in India are recognized in Europe, protecting Indian exporters.

Operationalizing Defense Co-production: Shift from dialogue to delivery by finalizing the Project-
751 Submarine deal and the Eurodrone collaboration. Success here will cement Germany as a
"trusted partner" for India's defense indigenization (Atmanirbhar Bharat).

Scaling the Green Corridor: Rapidly implement the Green Ammonia offtake agreements to
establish a commercial "Green Corridor." This transforms the GSDP from a government-funded
initiative into a private-sector-led energy security pillar.

Global South Synergy: Expand Triangular Cooperation where India’s project execution skills and
Germany's capital/technology combine to develop sustainable infrastructure in Africa and the Indo-
Pacific, offering a transparent alternative to the BRI.
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Conclusion

The India-Germany relationship has successfully moved beyond "Engineering Goods" to "Engineering a
Multipolar World."” By bridging the Carbon Gap through technology and the Security Gap through
industrial collaboration, these two democratic powers are set to remain in the "Dual Engines" of global
stability. The partnership is no longer just transactional; it is existential for the strategic autonomy of both
nations.

Q. “Examine the significance of India-Germany relations in India’s foreign policy and suggest measures
to further strengthen the partnership.”

2.2.11. SMALL TABLES, BIG DIVIDENDS: THE SHIFT TOWARD MINILATERALISM

Context: Why Diplomatic Strategies Are Changing

The global order is currently witnessing a transition
where traditional "Large Tables" (large multilateral
institutions like the UN, WTO, and WHO) are
increasingly becoming dysfunctional or paralyzed by
"veto-culture" and geopolitical polarization (e.g., US-
China rivalry, Russia-Ukraine-NATO tensions).

¢ Defining White Spaces: These are identified as

areas where coordination is required for global
problems, yet no single major power holds credible charge.

About Minilateralism

Minilateralism (or "Small Tables") is a diplomatic strategy where a small group of nations (usually 3 to 10)
collaborate on a narrowly defined, issue-specific agenda rather than seeking broad, universal consensus.

e Distinctive Features of Minilateralism

o Voluntary & Informal: Unlike the UN or WTO, these groups often lack a permanent secretariat or
a formal legal charter. They rely on "Soft Law" (MoUs, joint statements, and shared goals) rather
than binding treaties.

o Functional Focus: They are "task-oriented" rather than "ideology-oriented." For example, the SCRI
(Supply Chain Resilience Initiative) focuses specifically on trade logistics, not general political
alignment.

o Agility & Speed: Because the "table" is small, decision-making is rapid. Akbaruddin notes that
while the UN took decades to address certain digital norms, minilateral groups can set standards
in months.

o The "Veto-Free" Zone: By excluding countries with fundamentally opposing interests, these
groups bypass the "veto paralysis" seen in the UN Security Council.

Why Minilateralism is Rising?

¢ Institutional Gridlock: Large bodies like the UN Security Council (UNSC) are paralyzed by the Veto
power, failing to resolve recent crises (Ukraine, Gaza).

e Reform Stagnation: Developing nations (Global South) feel sidelined as 20th-century institutions (IMF,
World Bank) refuse to update their power structures to reflect 21st-century realities.

e Consensus Crisis: Achieving consensus among 193 nations is nearly impossible in a polarized world.
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US-China Rivalry: Strategic competition has broken the "Global Village" concept. Countries now prefer
"Small Tables" with like-minded partners to ensure security and technology standards.

Rise of Middle Powers: Countries like India, UAE, and Japan are no longer bystanders. They are
initiating their own groupings (e.g., I2U2) to assert their Strategic Autonomy.

Agility & Flexibility: Small groups lack bulky bureaucracies. Decisions are made at "the speed of
business" rather than "the speed of diplomacy."

Issue-Specific Focus: Instead of talking about "Peace" in general, minilaterals focus on tangible goals
like:

o Supply Chain Resilience (e.g., SCRI)

o Technology Standards (e.g., 6G or Al)

o Maritime Security (e.g., Quad)

COVID-19 Lessons: The pandemic proved that while the WHO struggled with global politics, smaller
groups (like the Quad Vaccine Partnership) could deliver results faster.

Climate Urgency: While COP summits struggle with finance, smaller alliances like the International
Solar Alliance (ISA) or Global Biofuels Alliance provide actionable, niche solutions.

Major 'Small Tables' in India’s Orbit

1.

The Security & Geopolitical Tables

e QUAD (India, US, Japan, Australia): The primary vehicle for a "Free and Open Indo-Pacific." It
focuses on maritime domain awareness, space cooperation, and countering non-traditional threats
(cyber, climate).

¢ Net Security Provider: Through initiatives like Maritime Domain Awareness (MDA) and
Operation Sagar Bandhu (post-Cyclone Ditwah), India demonstrates its capacity as a first
responder.

¢ India-France-UAE Trilateral: Focuses on the Western Indian Ocean. A key highlight in 2025-26
is the "Rafale Forum"—operationalizing interoperability between the three air forces that all fly
Rafale jets.

¢ India-France-Australia Trilateral: Enhancing maritime security and protecting sea lanes of
communication (SLOCs) without being seen as a formal military alliance.

The Geo-Economic & Connectivity Tables

¢ 12U2 (India, Israel, UAE, USA: Known as the "West Asian Quad," it focuses on six sectors: Water,
Energy, Transportation, Space, Health, and Food Security.
o Recent Outcome: UAE's $2 billion investment in integrated food parks in India using

Israeli/US tech.

¢ IMEC (India-Middle East-Europe Corridor): A multi-modal rail-and-shipping corridor. It serves
as a strategic alternative to China’s BRI, linking Indian ports directly to Europe via the Gulf.

The Technology & Innovation Tables

e iCET (India-US Initiative on Critical and Emerging Technology): Deep collaboration in Al,
semiconductors, and space. It has led to the co-production of GE F414 jet engines in India.

¢ Mineral Security Partnership (MSP): A 14-nation (plus EU) group ensuring India’s access to
Critical Minerals (Lithium, Cobalt) necessary for the green energy transition (including DAC
technology).

The Global South & Reformist Tables

e BRICS+ (Expanded): While larger now, India uses its 2026 BRICS Presidency as a "small table"
within the group to push for "Reformed Multilateralism" and the use of local currencies in trade.
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¢ BIMSTEC (Bay of Bengal Initiative): India’s primary alternative to the paralyzed SAARC, focusing
on regional connectivity with South East Asia (Act East Policy).

¢ Institutional Delivery via NDB: India aims to utilize the New Development Bank (NDB) for
tangible public goods—qguarantees for green energy and infrastructure—rather than mere

declaratory politics.
Why Minilateralism Suit India

1. Preserves Strategic Autonomy: Unlike formal alliances (like NATO), "Small Tables" are issue-based.
India can sit with the US in the Quad for security, while simultaneously sitting with Russia and China
in BRICS for economic cooperation.

¢ Freedom of Choice: It allows India to maintain its "Non-West but not Anti-West" identity.

2. Counterbalances Regional Hegemony (China): India alone may face challenges in balancing China's
massive economic/military weight. Joining groups like Quad or the India-France-UAE trilateral allows
India to aggregate the power of like-minded partners to ensure a "Free and Open Indo-Pacific."

e Bypasses Veto Paralysis: At "Large Tables" (UNSC), China can block India’s interests (e.g., terror
listings). At "Small Tables," China is often not present, allowing India to set the agenda.

3. Strategic "Friend-Shoring” & Tech Security: Minilaterals like the iCET (India-US Initiative on
Critical and Emerging Technology) or the Mineral Security Partnership provide India access to
high-end tech (semiconductors, jet engines) that large multilateral bodies cannot facilitate.

¢ Supply Chain Resilience: Small groups like the SCRI (Supply Chain Resilience Initiative) help
India reduce its import dependence on "hostile" geographies.

4. The Venn Diagram of Diplomacy: India thrives in the overlap. It uses different tables for different
needs.

e 12U2: For food and energy security.
e IMEC: For physical connectivity to Europe.
e BIMSTEC: For regional stability in the Bay of Bengal.

Challenges of Minilateralism

o "Balkanization" of Diplomacy: Proliferation of small groups leads to a fragmented world where there
is no "Grand Table" for universal consensus.

e Competing Standards: Different "tables" may create conflicting rules (e.g., US-led vs. China-led
digital or trade standards), making global coordination harder.

e "Elitist Clubs": By nature, "Small Tables" are exclusive. Smaller/weaker nations (Global South) are often
left out, leading to a Legitimacy Deficit compared to the UN.

¢ Voluntary Nature: Most minilaterals rely on "Soft Law" (non-binding MoUs). Without formal treaties
or enforcement mechanisms, they can be easily ignored or derailed.

e Forum Shopping: Nations may “shop" for a forum that favors their interests, further weakening
established institutions like the WTO or WHO.

¢ Resource Drain: Diplomatic bandwidth and financial resources are diverted from global institutions to
these niche groups, accelerating the decay of the post-WWII order.

Way Forward

¢ Multi-Alignment: India must continue to leverage its "Goldilocks" position—sitting at the Quad (with
the West) and BRICS/SCO (with Eurasia)—to ensure no single power bloc dictates global norms.

e Strategic Selectivity: Focus resources on minilaterals that provide high tangible dividends (e.g., iCET
for Jet Engines, MSP for Critical Minerals) rather than purely symbolic groupings.
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¢ Standard Setting: India should lead in creating "templates" for emerging tech (Al, Green Hydrogen,
DAC). If a small group of 10 nations adopts India’s Digital Public Infrastructure (DPI), it becomes a
de facto global standard before the UN even begins debating it.

¢ From Informal to Semi-Formal: Gradually build "secretariat-lite" structures for successful groups like
12U2 to ensure project continuity beyond political leadership changes.

¢ Voice of Global South: Use "Small Tables" as aggregators. For example, India can take the concerns
of the 120+ Voice of Global South Summit nations and present them at the G20 or G7 as a "policy
arbiter."

¢ Hub-and-Spoke Model: Use minilaterals as "test labs" for solutions (like the International Solar
Alliance) that can eventually be scaled up to universal multilateral bodies (like UNFCCC).

¢ Diplomatic Bandwidth: To sit at many tables, India needs more "table-setters." This requires
expanding the Indian Foreign Service (IFS) and engaging more with "Track 1.5" and "Track 2" (think
tanks/academics) to provide technical depth in negotiations.

e Economic Resilience: "Small Tables" are only useful if India is an attractive partner. Success depends
on the domestic "Make in India 2.0" and semiconductor missions.

Conclusion:

The 2026 geopolitical landscape demands "Multi-alignment” through "Minilateralism.” For India, the
“Small Tables" are not a replacement for the UN, but a necessary pragmatic tool. As Syed Akbaruddin
concludes, in a world where the big machinery is jammed, the small gears are what keep the global order
moving.

Q. /n a “changing world order’, how can India leverage minilateral platforms to secure national interests
while maintaining strategic autonomy?

2.2.12. PAX SILICA AND ITS STRATEGIC IMPLICATIONS FOR INDIA

Context: India is likely to be invited to join the U.S.-led Pax
Silica initiative aimed at securing global semiconductor, Al,
and critical mineral supply chains.

What is Pax Silica?

Pax Silica is a US-led strategic and economic coalition
launched in December 2025. It aims to build a secure,
resilient, and innovation-driven global ecosystem for
semiconductors and Artificial Intelligence (Al).

e Concept: 'Pax’ in Latin means ‘peace’ and ‘Silica’ is a key compound used in chip manufacturing —
taken together they suggest that the supply chain for new technologies should promote peace and
prosperity.

e Genesis: Announced by the US State Department to counter "Pax Sinica" (Chinese technological
dominance) and reduce coercive dependencies on a single country (China).

¢ Founding Members (The "Initial 9"): USA, Japan, South Korea, Singapore, Netherlands, UK, Israel,
UAE, and Australia.

e Observers: Canada, European union, the Organisation for Economic Co-operation and Development
(OECD), Taiwan.

e Scope: A "full-stack" approach covering critical minerals, energy inputs, chip design, fabrication (fabs),
Al infrastructure (data centers), and global logistics.
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Reasons for the Pax Silica

1.

Geopolitical: Countering "Pax Sinica"

e Breaking Monopoly: Reducing global reliance on China, which controls over 60% of
lithium/cobalt and 80% of rare earth processing.

¢ Preventing Coercion: Addressing "weaponization of trade" where adversaries use export controls
on minerals or chips as diplomatic leverage.

e Strategic Blocks: Moving from "Open Globalism" to "Friend-shoring,"” creating a secure tech-
corridor among trusted democracies.

Economic: Securing the "Al Stack”
¢ Supply Chain Resilience: Transitioning from "Efficiency-first" (just-in-time) to "Resilience-first"
(just-in-case) models to avoid pandemic-style chip shortages.

e Protecting IP: Ensuring that sensitive Intellectual Property (IP) in chip design and Al remains within
a "trusted ecosystem" to prevent theft or state-sponsored espionage.

National Security: The "Silicon Shield"
¢ Infrastructure Security: Protecting the physical foundations of the digital age—subsea fiber-
optic cables, data centers, and energy grids.

¢ Technological Frontier: Ensuring that the most advanced Al models (e.g., 3nm/2nm chips) are
developed by allies to maintain a military and economic "qualitative edge."

Significance of Pax Silica for India

1.

Access to the "Frontier Technology" Stack

o Lithography & Tools: Membership provides preferential access to “"chokepoint" technologies,
such as the Netherlands' EUV (Extreme Ultraviolet) lithography machines, essential for sub-7nm
chip manufacturing.

e Preferred Status: India moves from being a "technology consumer" to a "trusted partner,”
ensuring it isn't left behind by the "18-month moving gap" policy (where the US and its allies
maintain a permanent lead over non-members).

De-risking & Supply Chain Security
¢ Reduced Vulnerability: Directly addresses the "Silicon Dependency” on China. It provides an
alternative to the 90% reliance on Chinese rare earth imports.

e Critical Mineral Hub: Facilitates joint ventures for mineral processing (Lithium, Cobalt) with
partners like Australia and the UAE, moving India beyond just mining to high-value refining.

Force Multiplier for Domestic Missions

e ISM & IndiaAl: Aligns with the India Semiconductor Mission ($10bn) and IndiaAl Mission
(10,372 cr). It helps transform India’s "design-only" strength (20% of global talent) into
Intellectual Property (IP) and domestic fabrication.

¢ Investment Magnet: Acts as a "sovereign guarantee” for global giants like Micron, Tata-PSMC,
and NVIDIA to establish deeper roots in India.

Strategic & Defense Integration

¢ Dual-Use Dominance: Secures the "brains" of modern warfare. Ensures a steady supply of high-
end chips for India’s missile guidance, surveillance, and cyber-defense systems without
restrictive end-user conditions.

e Geopolitical Leverage: India becomes the first developing nation and the first non-treaty ally
to join, cementing its role as the "bridge" between the Global South and the West.
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5. Economic "Reverse Brain Drain”

¢ High-Skilled Jobs: Creates a "Trusted Talent Corridor." As US visa policies tighten for non-allies,
Indian engineers at the frontier of Al and chip design will find a globally aligned ecosystem within
India to build world-class products.

India’s Relevant Initiatives
India has been building its "Silicon Shield" through:

¢ India Semiconductor Mission (ISM): A $10 billion incentive scheme resulting in major fab projects in
Gujarat (Dholera) and Assam.

¢ IndiaAl Mission: A 10,372 crore initiative focusing on sovereign Al, expanding GPU capacity to
34,000+, and developing indigenous LLMs.

¢ National Critical Mineral Mission (NCMM): Focusing on domestic exploration (e.g., J&K Lithium) and
overseas acquisitions (KABIL's blocks in Argentina).

e Minerals Security Partnership (MSP): India's participation in this US-led mineral grouping
complements the goals of Pax Silica.

¢ Quad Critical Minerals Initiative 2025): A strategic partnership between India, USA, Japan, and
Australia.

e Focus: Shared R&D for "mineral substitution" (finding alternatives to rare earths) and establishing a
"Quad Recycling Index” to track supply resilience.

Challenges for India
1. Capability & Entry Barriers

¢ Late Entrant Disadvantage: India joined Pax Silica (and MSP) after the "Initial 9" had already
defined the standards and rules. This limits India's agenda-setting power.

e Absence of "Edge" Technology: Unlike the Netherlands (Lithography) or Japan (Specialized
Chemicals), India currently lacks a "chokepoint" technology that would make it indispensable to
the grouping.

2. Structural & Infrastructure Hurdles

¢ Input Dependencies: High reliance on imports for semiconductor-grade chemicals, ultra-pure
water, and specialty gases.

e Logistics & Utilities: Fabs require 24/7 uninterrupted power and millions of gallons of water daily.
Any fluctuation in the grid can lead to losses worth millions of dollars.

¢ Geopolitical Balancing: Deepening alignment with a US-led "Pax" increases the risk of Chinese
retaliation (e.g., export bans on Gallium or Germanium, which India still imports).

Way Forward

e Leveraging Pax Silica: India must transition from merely being a member to actively shaping the
coalition's norms on data privacy, Al ethics, and export controls.

¢ Niche Specialization: Instead of competing in the high-end smartphone chip market (dominated by
Taiwan), India should focus on becoming a global hub for Automotive, 5G, and Power Electronics
(28nm to 90nm "workhorse" nodes).

¢ Frontier R&D: Shift focus from "Assembly and Testing" (low value-add) to Frontier Fabrication (Sub-
7nm) and 3D Glass Packaging to secure a technological “chokepoint.”

¢ Intellectual Property (IP): Encourage Indian startups to move from "Design Services" (designing for
others) to owning the Core Processor Architectures (e.g., RISC-V based indigenous processors).
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¢ Component Localization: Incentivize the production of motherboards, PCBs, and sensors locally so
that "Made in India" chips have a ready domestic market.

¢ Human Capital: Scale the "Chips to Startup” (C2S) program to create a dedicated cadre of “Fab-
ready" technicians, not just design engineers.

e Reverse Brain Drain: Create "Special Tech Zones" with global-standard infrastructure to attract the
Indian diaspora working in Silicon Valley and TSMC.

¢ Single Window 2.0: Establish a "One-Stop-Shop" for semiconductor investors to fast-track land, water,
and 24/7 "Gold-Standard" power clearances.

Conclusion

"Pax Silica provides India with a historic window to escape the 'middle-technology trap.’' By integrating
its demographic dividend with the 'Silicon Shield" strategy, India can transform from a digital consumer
into a Global Technology Sovereign. The success of this transition will define India's position in the
‘Silicon Cold War' and its journey toward Viksit Bharat @2047."

Q. Examine the significance of the Pax Silica initiative and critically analyse its opportunities and challenges
for India’s semiconductor, Al, and critical mineral ambitions.

2.3. SOCIAL JUSTICE

2.3.1. CHILD MARRIAGE IN INDIA: A PERSISTENT SOCIAL CHALLENGE

Context: WA

=)

e India has recently reaffirmed its commitment to end
child marriage by 2030, in line with the United
Nations Sustainable Development Goals (SDG 5.3).

e The Union Government observed the first anniversary
of the Bal Vivah Mukt Bharat Abhiyan (Child
Marriage Free India Campaign) with a 100-day

nationwide awareness drive.

e Despite a steady decline in prevalence, the Supreme Court of India (October 2024) issued
comprehensive guidelines, noting that while the law exists, judicial and social backlogs remain
significant hurdles.

Present Status of Child Marriage in India

o Definition and Legal Age: Child marriage refers to a marriage in which the girl is below 18 years or
the boy is below 21 years, as prescribed under the Prohibition of Child Marriage Act (PCMA), 2006.

e Overall Prevalence and Trend
o India has recorded a significant long-term decline in child marriage.

o As per the United Nations Population Fund (UNFPA)’s analysis of National Family Health
Survey (NFHS) data:

»  47.4% of women aged 20-24 years were married before 18 in 2005-06 (NFHS-3).
» This declined to 23.3% in 2019-21 (NFHS-5).
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Absolute Burden: Due to its large population, India continues to account for a substantial proportion
of the world’s child brides, making it a critical focus country for global efforts to eliminate child
marriage.

Inter-State Variations:

o Highest prevalence of child marriage among women aged 18-29 years is observed in: West
Bengal, Bihar and Tripura.

o Other States with persistently high incidence include: Jharkhand, Rajasthan, Madhya Pradesh,
Andhra Pradesh, Assam and Telangana.

Socio-Economic Disparities
o Wealth Gradient: About 40% of girls from the lowest wealth quintile were married before 18.
» This compares with only 8% among girls from the highest wealth quintile.

o Education Gradient: Nearly 48% of girls with no education were married before 18. In contrast,
only around 4% of girls with higher education experienced child marriage.

» These figures establish a strong correlation between poverty, low education and early
marriage.

Rural-Urban Divide: Child marriage remains significantly higher in rural areas than in urban centres.

o Limited access to secondary schooling, healthcare, transport and legal awareness continues to
exacerbate rural vulnerability.

Legal Enforcement Status: Although PCMA, 2006 provides a comprehensive framework, crime and
conviction data indicate low enforcement intensity.

o Many cases go unreported due to social acceptance, fear of stigma and reliance on informal
marriage practices.

o The interaction of PCMA with the POCSO Act, 2012 has also created enforcement dilemmas,
discouraging reporting in some cases.

Recent Administrative Interventions: Government-led campaigns such as Bal Vivah Mukt Bharat

Abhiyan have contributed to increased awareness and prevention at the community level.

o However, the continued prevalence indicates that preventive action has not yet translated into
universal behavioural change.

Legal Framework

The legal architecture in India has evolved from the regulatory Sarda Act (1929) to a stringent, prohibitive

system.

1.

The Sarda Act, 1929 : The first law to set marriage ages (14 for girls; 18 for boys). It was replaced by
the PCMA 2006 because it was non-cognizable and lacked the “teeth” to stop weddings before they
occurred.

The Prohibition of Child Marriage Act (PCMA), 2006: This is the primary secular legislation that
mandates the prevention and prohibition of child marriage.

o Definition: Defines a child as a female under 18 and a male under 21.
o Offense Status: Child marriage is a cognizable and non-bailable offense.

¢ Legal Standing: Marriages are voidable at the option of the minor. However, they are void ab
initio (invalid from the start) if they involve trafficking, force, or deceit.
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e Machinery: Mandates Child Marriage Prohibition Officers (CMPOs) to intervene and prevent
ceremonies.

3. Juvenile Justice (Care and Protection) Act, 2015

e Preventive Shield: Classifies children at risk of marriage as “Children in Need of Care and
Protection” (CNCP).

4. POCSO Act, 2012

e Sexual Protection: Since child marriage often involves sexual acts with a minor, POCSO is invoked
to provide harsher penalties for sexual assault, regardless of “marital” status.

Reasons Behind Child Marriage in India

Child marriage in India is driven by a complex interplay of economic, social, cultural, and institutional

factors, as follows:

The Intergenerational Poverty Trap

1.

Economic Burden: Families in the lowest wealth quintile are significantly more likely (40%) to marry
off daughters early. A girl is often perceived as an “economic liability” due to her limited earning
potential in rural settings.

Educational Deficits and School Dropouts

¢ Inverse Correlation: There is a direct link between the level of education and marriage age.
Only 4% of women with higher education marry before 18, compared to 48% with no formal
education.

¢ Institutional Barriers: Lack of safe transport, absence of functional toilets for girls in secondary
schools, and the “digital divide” (exacerbated during the COVID-19 pandemic) force girls out of
school, making them “eligible” for marriage in the eyes of the community.

Patriarchal Norms and the “Honor” Narrative

e Preserving “Chastity”: Deep-seated regressive traditions prioritize the “protection” of a girl's
virginity and family honor. Parents often marry daughters off early to prevent “disreputable”
elopements or sexual autonomy.

The Dowry Menace and Marriage Costs

e Age-Dowry Correlation: In many communities, the “cost” of dowry increases with the age and
education of the bride. Marrying a girl young is often seen as a way to negotiate a lower dowry,
making it a “financially prudent” choice for poor families.

Perceived “Protective Shield” in Insecure Environments

¢ Safety Concerns: In areas with high crime rates or social instability, parents view marriage as a way
to protect girls from sexual violence. Ironically, this “protection” often leads to a lifetime of
domestic abuse and reproductive health risks.

Impact of Global Crises (COVID-19 & Climate Change)

¢ Pandemic Reversal: The COVID-19 lockdowns led to a “shadow pandemic” of child marriages.
Schools served as a safe haven; once they closed, the lack of monitoring and the sudden spike in
poverty forced many families into “stealth weddings” with fewer guests and lower costs.

¢ Climate Migration: Families displaced by natural disasters often use child marriage to secure
a “stable” home for their daughters during migration.

Conflict of Laws and Judicial Ambiguity
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e Secular vs. Personal Laws: Until the October 2024 Supreme Court ruling, there was significant
confusion. While the PCMA 2006is a secular law, various personal laws sometimes

provide “leeway” for underage marriages.

e Supreme Court Intervention: The Court recently clarified that the PCMA cannot be stunted by
personal laws, emphasizing that the right to choose a partner is a fundamental right that
overrides religious customs.

8. Implementation Gaps and Low Conviction Rates

¢ Infrequent Reporting: NCRB data indicates a high “dark figure” of crime (unreported cases).
Communities often protect each other, and local officials may hesitate to intervene due to political
or social pressure.

Impacts of Child Marriage in India

Child marriage has far-reaching and inter-generational consequences that extend beyond the
individual girl to  families, communities, and national development. Its impacts
are multidimensional, affecting health, education, economy, and social justice, as follows:

e Severe Maternal and Child Health Risks:

o MMR and IMR: Girls under 15 are five times more likely to die during childbirth than women in
their 20s. Physical immaturity leads to complications like haemorrhage and hypertension,
contributing to a high Maternal Mortality Ratio.

o The Neonatal Toll: Infants born to child brides face a significantly higher risk of low birth
weight, stunting, and neonatal mortality (50% higher than those born to adult mothers).

e Obstetric Fistula and Morbidity: Early and prolonged labor in physically underdeveloped bodies
often causes obstetric fistula, a debilitating condition that leads to chronic incontinence and social
ostracization. Statistics suggest that nearly 65% of fistula cases occur in girls under 18.

o Psychological Trauma and Mental Health: Child brides often suffer from depression, anxiety, and
PTSD. The sudden transition from childhood to the heavy responsibilities of a daughter-in-law and
mother, coupled with social isolation from peers, creates a permanent psychological scar.

e Erosion of Female Labour Force Participation (FLFP): Child marriage acts as a “leak” in the workforce.
Married girls are rarely allowed to work outside the home, reducing India’s FLFP. This deprives the
economy of the “demographic dividend” and leads to a loss of billions in potential GDP.

e Violation of Fundamental Rights and Agency: The practice violates the Right to Education (Article
21A) and the Right to Life and Liberty (Article 21). It strips a child of their "agency”"—the ability to
make choices about their own body, career, and life partner.

o Heightened Vulnerability to Domestic Violence: Large age gaps between child brides and their
husbands often lead to power imbalances. Research indicates that child brides are significantly more
likely to experience intimate partner violence (IPV) and sexual coercion compared to women who
marry later.

o Educational Termination: Marriage is the leading cause of school dropouts for adolescent girls in
India. Every year of marriage before age 18 reduces the likelihood of completing secondary school by 4
to 6 percentage points, permanently limiting their intellectual and personal growth.

Government Initiatives to Address Child Marriage in India

The Indian government has shifted from a purely legalistic approach to a socio-economic empowerment
model, recognizing that ending child marriage requires addressing its root causes. Below are the key
initiatives in detail:
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1. Flagship Empowerment Schemes
e Beti Bachao Beti Padhao (BBBP, 2015): A tri-ministerial effort (WCD, Health,
Education) designed to improve the Child Sex Ratio and ensure girl-child survival. By increasing
the Gross Enrolment Ratio (GER) in secondary schools to 78% (2023-24), it provides the most
effective deterrent against early marriage: education.

e Sukanya Samridhi Yojana (SSY): A high-interest savings scheme (currently 8.2%) that ensures
financial autonomy. It allows partial withdrawal at age 18 specifically for higher education,
incentivizing parents to delay marriage until the girl is academically and financially equipped.

o Kanyashree Prakalpa (West Bengal Model): A globally recognized Conditional Cash Transfer
(CCT) scheme. It provides an annual scholarship (K1) for school retention and a lump-sum grant
of 25,000 (K2) upon turning 18, provided the girl remains unmarried and enrolled in education.

2. Digital and Institutional Monitoring

o Bal Vivah Mukt Bharat Abhiyan & Portal: Launched to coordinate the 100-day awareness drive
(December 2025). The portal tracks over 38,000 Child Marriage Prohibition Officers (CMPOs),
ensuring real-time reporting and administrative accountability.

¢ National Action Plan to Prevent Child Marriage: Provides a comprehensive framework for better
data collection, inter-state coordination, and specialized support for “at-risk” girls.

e Emergency Outreach (CHILDLINE 1098): A 24/7 dedicated telephone service for children in crisis.
It acts as the primary tool for the immediate prevention of impending child marriages through
state-wide rescue operations.

3. Legal and Protective Frameworks

o Prohibition of Child Marriage Act (PCMA), 2006: The primary legislation prohibiting marriage
below 18 for girls and 21 for boys. It mandates the appointment of CMPOs to intervene in and
prevent underage ceremonies.

e Juvenile Justice Act, 2015: Classifies children at “imminent risk of marriage” as those in need
of care and protection, enabling the state to take legal custody to prevent the union.

4. Community-Based Partnerships

e Integrated Child Protection Services (ICPS): Strengthens the institutional safety net through
District Child Protection Units (DCPUs), focusing on the rescue, counseling, and rehabilitation of
child brides.

e Faith-Based Interventions (UNICEF Collaboration): In high-burden states like Bihar, the
government works with UNICEF to train local faith leaders and “Kathavachaks” to preach against
child marriage.

¢ Youth Ambassadors (Yuvacharyas): A fleet of village-level messengers who engage families
directly to dismantle the "honor” and “economic burden” narratives associated with girls.

Limitation: Schemes often suffer from uneven implementation, limited outreach to the most
vulnerable, and inadequate convergence.
Case Study & Best Practices
e Odisha’s ‘Advika’ & ‘Nirbhaya Kadhi’:
o Advika: A unified platform for girls aged 10-19 utilizing “Kishori Diwas” for life-skills and legal
awareness.
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o Nirbhaya Kadhi (Ganjam): Declared the first child-marriage-free district via incentivized
reporting (35,000 reward) and mandatory age-proof verification for all weddings.

Rajasthan’s Community Surveillance: Utilizes “Jan Sunwais” (Public Hearings) for at-risk girls and
secures pledges from faith leaders to refuse solemnizing underage marriages, creating a powerful
social deterrent.

Gujarat's ‘Vahli Dikri’ Yojana: A lifecycle financial model providing staggered cash transfers,
culminating in a ¥1,00,000 grant at age 18, provided the girl remains unmarried and enrolled in
education.

Bihar's ‘Jagriti’ Campaign: Employs peer-educators (Sahiya) for door-to-door counseling, shifting
the focus toward the “social and health costs” of early marriage to change parental mindsets in high-
prevalence zones.

Way Forward: A Strategic Roadmap to Eradicate Child Marriage in India

To move beyond the existing framework and meet the SDG 5.3 target of ending child marriage by 2030,
a more aggressive and inclusive strategy is required. Building on the 2024 Supreme Court guidelines, the
following points outline the necessary evolution in India’s policy landscape:

1.

Strengthening Legal Enforcement & Accountability

e Legal Harmonization: Ensure the Prohibition of Child Marriage Act (PCMA), 2006, serves as a
secular, overriding law that prevails over all personal laws, eliminating judicial loopholes used to
validate underage unions.

o Specialized Machinery: Transition Child Marriage Prohibition Officers (CMPOs) from
“additional charge” roles to dedicated, full-time positions. States must establish Special Police
Units and Special Child Marriage Prohibition Units to prioritize prevention.

Judicial and Technological Interventions

e Suo Moto Action: Empowering Magistrates to take independent action to prevent ceremonies
and exploring the establishment of Fast-Track Courts specifically for child marriage cases.

e Centralized Reporting: Integration of a reporting portal by the MHA, MWCD, and NALSA to
streamline complaints.

Socio-Infrastructural Deterrents

e Educational Infrastructure: Providing safe public transport, separate toilets, and secondary
schools within a 5 km radius to arrest dropout rates, which are the primary catalysts for early
marriage.

e Outlawing Betrothals: Expanding the legal framework to criminalize “Child Betrothals”—formal
promises of future marriage that strip a child of agency long before the wedding.

Community-Led Behavioral Change

o Child Marriage Free Villages: Adopting an incentive-based model similar to the "Open Defecation
Free” (ODF) status, where Gram Panchayats receive “Child Marriage Free” certifications and
additional development grants.

e SBCC Campaigns: Using localized, language-specific Social =~ Behavioral = Change
Communication to engage “gatekeepers” (faith leaders, village elders) and dismantle the
patriarchal "honor” narrative.

Financial Sustainability and Rehabilitation

e Dedicated Budgeting: Mandating an Annual Budget Allocation for each State specifically for
child marriage prevention and the institutionalization of the Juvenile Justice Fund.
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e Survivor Support: Implementing a “Compensation and Rehabilitation Scheme” providing safe
shelter, vocational training, and financial aid for girls who opt out of or escape forced marriages.

Conclusion

Child marriage is a complex “social scourge” that erodes the foundation of a Viksit Bharat. While the
decline in prevalence from 47.4% to 23.3% is significant, the 2030 SDG target requires a shift from
being “law-heavy” to “implementation-strong.” By synchronizing judicial rigor, technological tracking,
and community-led social change, India can ensure that every girl has the agency to define her own destiny.

Q. Child marriage in India is not merely a legal violation but a manifestation of deep-rooted structural
inequalities.” Examine the factors responsible for the persistence of child marriage in India and suggest
suitable measures to address the problem.

2.3.2. PEDAGOGICAL BANKRUPTCY

Context: The Delhi High Court’s affirmation that law
students may sit for examinations without satisfying
rigid attendance thresholds has provoked predictable
anxiety among administrators still tethered to an
older, bureaucratised conception of education.

What Is Pedagogical Bankruptcy?

"Pedagogical Bankruptcy" refers to a systemic state
where educational institutions have run out of
meaningful ways to engage students, resorting
instead to "policing" through mandatory attendance.

Features of the Pedagogical Bankruptcy:
1. Attendance as a Proxy for Performance

e The Facade of Learning: Marking a register creates an illusion of a functioning academic
environment. However, if the student is physically present but mentally disengaged because the
lecture is outdated or uninspiring, the "learning” is zero.

2. The Death of the "Intellectual Contract”

Traditionally, the relationship between a teacher and a student is an intellectual contract.

¢ Incentive to Teach: "Pedagogical bankruptcy" occurs when teachers no longer feel the need to
innovate. If they know the room will be full due to a 75% rule, the incentive to deliver a compelling,
high-quality lecture diminishes.

o Erosion of Agency: By treating university students (who are legal adults) like schoolchildren, the
system erodes their ability to exercise intellectual agency—the capacity to decide how they learn
best.

3. The "Banking Model" of Education
o Passive Deposits: Students are treated as "accounts" where teachers "deposit" information.

Mandatory attendance ensures the "account" is open, but it doesn't guarantee the "money"
(knowledge) is being utilized or understood.
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o Stifling Dissent: A coercive environment discourages students from questioning the relevance of
the curriculum. If you aren't there because you disagree with the teaching method, you are simply
"penalized"” rather than "heard."

Causes of Pedagogical Bankruptcy:
1. The Infantilisation of Adult Learners

e Control vs. Competence: There is a misplaced belief that the administration must exercise
maximum control to ensure learning. This "parental” approach assumes students won't attend
unless coerced, which destroys the Internal Motivation necessary for higher research.

2. Stagnant Teaching and the "Lecture-Heavy"” Model

e The Stand-and-Deliver Method: Most Indian classrooms still rely on traditional stand-and-deliver
lectures that have not modernized for decades. In the age of Al tutors and YouTube/OERs, a
lecture that merely repeats a textbook is redundant.

3. The "Audit Culture” of Bureaucracy

e Quantification Bias: It is easier for a university to measure a student’s presence (a tick in a register)
than their cognitive leap. This results in an "Audit Culture" where the Record of Learning is
prioritized over the Act of Learning.

4. Environmental and Psychological Stressors

e The Infrastructure Paradox: Many urban colleges are single buildings with no "hangout” spaces
or vibrant campus life. When the campus lacks "breathing room," students perceive the classroom
as a confinement cell.

e Mental Health Neglect: Rigid rules fail to account for the "Invisible Struggles”—students dealing
with depression, burnout, or the need to work parallel jobs to support their families.

Consequences of Mandating Student Presence:
1. The "Covertly Lethal” Human Cost
e Student Suicides: Landmark legal cases (like the Sushant Rohilla case, 2025) highlight that rigid
attendance norms are a significant contributing factor to student suicides.
2. Legal Repudiation: The End of "Debarment”
¢ High Court Rulings (Nov 2025): The Delhi High Court ruled that no student should be debarred
from exams solely for attendance shortage.

o Shift to Grade-Reduction: The court suggested a move toward "proportionality.” Instead of taking
away a student's academic year, institutions may now only apply a minor penalty (e.g., a maximum
5% mark reduction or 0.33 CGPA points) for low attendance.

o Constitutional Violation: Courts have begun viewing rigid 75% rules as a violation of Article 14
(Right to Equality/Reasonableness) and Article 21 (Right to Dignity/Life), especially when they
don't account for modern learning modes.

3. The "Employability Gap" and Innovation Crisis

e The "Stifled Explorer” Syndrome: When students are forced to choose between "attending a dull
theory class" and "gaining practical experience," they often choose the former to avoid debarment,
resulting in graduates with degrees but no skills.
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4. Systemic Deterioration: "Disinterested Students, Indifferent Faculty"

e The Feedback Loop of Boredom: When attendance is guaranteed by law, faculty members lose
the incentive to innovate. This leads to a "hollowed-out” classroom where students “zone out"
and teachers "read out," effectively erasing the learning.

Government Initiatives:
1. National Education Policy (NEP) 2020

e NEP 2020 marks a paradigm shift from attendance-based compliance to learning-outcome-
based education.

e Emphasises student-centric, flexible and multidisciplinary learning, questioning the primacy of
rigid attendance norms.

e Focus on critical thinking, discussion, research and experiential learning, not mere classroom
hours.

2. Outcome-Based Education (OBE) Framework

e Higher education institutions are encouraged to assess students on competencies, skills and
understanding, rather than time spent in classrooms.

3. Academic Bank of Credits (ABC)

o Enables flexible learning pathways, entry-exit options and accumulation of credits across
institutions.

4. Digital & Blended Learning Initiatives

e Platforms like SWAYAM, SWAYAM-PRABHA and virtual labs promote anytime, anywhere
learning.

5. University Grants Commission (UGC) Reforms
e UGC has encouraged flexibility in curriculum delivery, online credits and innovative pedagogy.

e Supports autonomy of higher education institutions to redesign assessment and engagement
methods rather than enforce uniform attendance rules.

6. Judicial Interventions & Rights-based Approach

e Recent court observations (including High Court rulings) underline that education quality cannot
be ensured through coercive attendance alone.

7. Focus on Teaching Quality & Faculty Development

e Government-backed initiatives promote faculty training, pedagogy reform and innovation in
teaching, shifting responsibility from students’ attendance to institutional accountability.

The Way Forward: Moving to a "Wellness Model"
1. Shift from attendance-based control to learning-based accountability

o Replace rigid attendance norms with learning outcomes, participation and competency-based
assessment.

e Measure what students learn, not how long they sit in classrooms.
2. Improve teaching quality and classroom engagement
e Invest in faculty training, pedagogy reform and interactive teaching methods.

e When teaching is engaging, attendance becomes voluntary and meaningful, not forced.
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3. Flexible attendance frameworks

e Allow context-sensitive flexibility for higher education students, especially those with health,
economic or personal constraints.

4. Strengthen continuous and formative assessment

e Emphasise projects, presentations, discussions, tutorials and research work over end-term
exams and attendance thresholds.

e This aligns evaluation with actual learning and critical thinking.
5. Leverage blended and digital learning

e Integrate online, hybrid and flipped classroom models to complement physical teaching.

e Recognise that learning can occur inside and outside classrooms, especially in higher education.
6. Align institutional rules with NEP 2020 spirit

e Universities should harmonise regulations with student-centric, multidisciplinary and flexible
learning pathways.

7. Build trust-based academic culture

e Foster an environment of mutual trust between institutions, teachers and students,
encouraging curiosity and responsibility.

CONCLUSION:

Government initiatives increasingly recognise that meaningful learning flows from flexibility,
autonomy and quality pedagogy, not from mandating physical presence—aligning higher education
with constitutional values and NEP 2020 vision.

Q. Evaluate the impact of mandatory attendance policies on the quality of higher education in India.
Suggest suitable reforms.

2.3.3. THE STRUGGLE TO COUNT WOMEN'S LABOUR FORCE

Context: Despite being central to household functioning
and social well-being, women’s labour—especially
unpaid care and domestic work—remains largely
invisible in conventional economic and labour
statistics. This invisibility distorts economic indicators
like labour force participation and GDP, reinforces gender
inequality, and leads to policy blind spots.

Defining Women's Labour Beyond Market Metrics:

1. Beyond Paid Employment

e Women'’s labour includes not only paid work in formal or informal sectors but also unpaid care
and domestic work, which is excluded from market-based definitions of labour.

2. Unpaid Care and Domestic Work

e Activities such as cooking, cleaning, childcare, eldercare, fetching water and fuel, and
household management constitute productive labour essential for societal functioning.

3. Invisible in Economic Accounting
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e Conventional indicators like GDP and Labour Force Participation Rate (LFPR) count only
monetised activities, rendering women'’s unpaid contributions statistically invisible.

4. Foundation of the Care Economy

e Women'’s unpaid labour sustains the care economy, enabling the workforce to function by
maintaining health, nutrition, and human capital.

5. Time as a Key Measure

e Time-use surveys reveal that women spend significantly more hours than men on unpaid work,
highlighting labour intensity beyond income metrics.

6. Gendered Division of Labour

e Social norms and patriarchy assign care roles primarily to women, making this labour socially
expected but economically unrecognised.

Roots of Labour Invisibility:
1. Market-Centric Definition of Work

e Economic and labour frameworks recognise only paid, market-based work, excluding unpaid care
and domestic work predominantly done by women.

2. GDP and Statistical Measurement Bias

e National income accounts and labour surveys focus on monetised output, making household and
care work statistically invisible.

3. Patriarchal Social Norms

e Deep-rooted gender norms treat domestic and care work as women'’s “natural responsibility”
rather than productive labour.

4. Informality and Home-Based Nature of Work

e A large share of women'’s work is informal or home-based, which is poorly captured in official
employment data.

5. Policy and Institutional Blind Spots

e Labour laws, social security systems, and welfare policies are designed around formal employment,
excluding unpaid women workers.

Impacts of Not Counting Women'’s Labour:
1. Underestimation of Economic Output

e Excluding unpaid care and domestic work leads to a distorted GDP, undervaluing the true size
and productivity of the economy.

2. Low Measured Female Labour Force Participation

e Women heavily engaged in unpaid work are classified as “non-workers,” resulting in artificially
low female LFPR.

3. Policy Blind Spots and Poor Planning

e Absence of accurate data leads to inadequate investment in childcare, eldercare, health, and
social infrastructure.

4. Reinforcement of Gender Inequality

e Invisibility of women's labour perpetuates wage gaps, economic dependence, and lack of social
security.
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Linkage to Wider Concepts and Global Perspectives:

1. Feminist Economics

e The discipline criticises traditional economics for ignoring care work and non-market labour,
arguing for broader definitions of economic activity.

2. SDG 5 — Gender Equality

e SDG Target 5.4 explicitly calls for the recognition and valuation of unpaid care and domestic
work through public services and shared responsibility.

3. Labour Force Participation Debate
e India’'s female labour force participation remains low compared to other economies, and unpaid
work is a key factor. Experts note that structural reforms and supportive policies are needed to
improve participation.
Government Initiatives to Recognise and Reduce the Invisibility of Women's Labour:
1. Time Use Survey (TUS), India
e Conducted by the National Statistical Office (NSO) to capture unpaid care and domestic work.
¢ Aims to improve evidence-based policymaking and align with SDG 5.4.
2. Gender Budgeting
¢ Introduced to ensure gender-responsive allocation of resources.

e Recognises women'’s unpaid and underpaid work indirectly by prioritising spending on health,
education, nutrition, and care-related sectors.

3. National Policy for Women

e Proposes recognition of unpaid care work and strengthening women'’s participation in economic
activities.

e Emphasises redistribution of care responsibilities between state, market, and households.
4. Maternity Benefit (Amendment) Act, 2017
e Extends paid maternity leave, acknowledging women's reproductive and care roles.
5. Anganwadi Services under ICDS
e Provides childcare, nutrition, and early childhood care.
6. National Creche Scheme
e Supports working mothers by providing day-care facilities for children.
7. Skill India and DAY-NRLM

e Enhances women'’s access to skills, livelihoods, and self-employment.

Way Forward: Recognising and Valuing Women's Labour:
1. Reform Measurement Frameworks

e Institutionalise regular Time Use Surveys and integrate findings into labour statistics and national
accounts.

e Expand the definition of "work” beyond market activity to include unpaid care and domestic labour.
2. Invest in Care Infrastructure

e Scale up childcare, créches, eldercare, and healthcare services to reduce women's unpaid work
burden.

e Treat care services as social infrastructure, similar to roads or power.
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3. Redistribute Care Responsibilities

¢ Promote shared household responsibilities through behavioural change campaigns and policy
incentives.

e Encourage paternal leave and flexible work arrangements for men.
4. Formalise and Protect Care Work
e Recognise domestic and care workers as workers with legal protections, minimum wages, and
social security.
e Extend labour rights to informal and home-based women workers.
5. Strengthen Gender-Responsive Policy Making
e Use gender-disaggregated data in budgeting, employment schemes, and welfare programmes.

e Align policies with SDG 5.4 and international best practices.

Conclusion:

Recognising women'’s labour is essential to achieving the vision of Viksit Bharat, which seeks inclusive and
people-centric development by 2047. Ignoring unpaid care and domestic work undervalues women'’s
contribution and weakens human capital formation. A shift towards a care-inclusive development model
will enhance women's labour participation, strengthen social infrastructure, and support sustainable
growth.

Q. ‘Women's labour remains largely invisible in conventional economic and labour statistics.”
Discuss the reasons behind this invisibility and examine its implications for gender equality and
inclusive development in India. Suggest measures to recognise and value women’s labour in the
context of Viksit Bharat.

2.3.4. EARLY INVESTMENT IN CHILDREN: THE BEDROCK OF VIKSIT BHARAT

Context: India is home to 160 million children (0-6 years). As
the nation aims for a $30 trillion economy by 2047, the focus
has shifted from "child survival" (IMR/MMR) to “child thriving"
through Early Childhood Care and Education (ECCE).

Why Early Childhood Development (ECD) Matters:
1. The Neuroscience: Building "Biological Infrastructure™

o The 85% Rule: By age six, 85% of a child’s cumulative
brain growth is complete. During this window, the

brain forms neural connections at an astonishing rate—over 1 million every second.

e Neural Plasticity: This is the period of highest "plasticity," meaning the brain is most receptive to
learning and environmental stimulation. Neglect during this stage often leads to permanent
cognitive gaps.

o Skill-Building Blocks: Skills developed here follow a "cumulative" logic—social skills facilitate
emotional regulation, which in turn facilitates cognitive learning.

2. The Economic Rationale: The "Heckman Equation”
Nobel Laureate James Heckman's research is the gold standard for ECD economics. He argues that:

o Highest ROI: Every $1 invested in quality early childhood programs can yield a return of up to 13%
per annum (or roughly 7 to 12 for every dollar spent).
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Preventive vs. Remedial: It is far more cost-effective to invest in a child's early years than to pay
for remedial education, unemployment benefits, or criminal justice costs later in life.

Closing the Inequality Gap: ECD acts as the "Great Equalizer.” It helps children from
disadvantaged backgrounds "catch up" before they even enter formal schooling, breaking the
intergenerational cycle of poverty.

3. The Demographic Dividend: Preparing for 2047

Foundational Literacy & Numeracy (FLN): As per the NIPUN Bharat guidelines, a child who
cannot read or do basic math by Grade 3 is unlikely to ever catch up. Quality ECD (Ages 3-6)
ensures they are "school-ready."

Future Workforce: In a 2026 job market driven by Al and soft skills, the socio-emotional skills
(empathy, teamwork, resilience) built during ECD are more valuable than rote memorization.

The Gender Dividend: Better ECD infrastructure (like Anganwadi-cum-Créches) reduces the
unpaid care burden on women, allowing more mothers to join the formal workforce, potentially
boosting India's GDP by billions.

4. Holistic Benefits: Beyond the Classroom

Health Outcomes: Early stimulation and proper nutrition (the "Eat-Play-Love" model) lead to
lower rates of chronic diseases like obesity and heart disease in adulthood.

Social Stability: Research shows that children with high-quality early interventions are more likely
to graduate high school, own homes, and be less likely to engage in criminal activities.

Government Initiatives:

1.

Pedagogical Frameworks: The "Twin Pillars”

The government has introduced two specialized frameworks to cater to the critical "First 3,000 Days."

Navchetna (Birth to 3 Years): A national framework for early childhood stimulation. It empowers
parents and Anganwadi workers to engage in "Responsive Caregiving"—activities like talking,
singing, and playing that trigger neural connections.

Aadharshila (3 to 6 Years): A 48-week detailed curriculum for Anganwadis. It shifts the focus from
rote learning to play-based pedagogy, preparing children for formal schooling without the
"schoolification" pressure.

Mission Saksham Anganwadi & Poshan 2.0

Infrastructure Upgradation: Over 2 lakh Anganwadi Centers are being upgraded to "Saksham
Anganwadis." These centers feature LED screens, smart learning tools, and "Poshan Vatikas" (nutri-
gardens).

Poshan Tracker: A real-time ICT tool monitoring over 9 crore beneficiaries. In 2025, it has been
enhanced to track not just height and weight, but also cognitive developmental milestones.
Poshan Bhi Padhai Bhi: A flagship training program that has already trained over 8.5 lakh
Anganwadi Workers to act as "Early Childhood Educators."

Bridging the Care Gap: Mission Shakti (Palna)

Anganwadi-cum-Créches (AWCC): Recognizing the need for women’s workforce participation,
the government is establishing 17,000 AWCCs. These provide 7.5 hours of daily care, including
supplementary nutrition and early stimulation for toddlers.

Target: Focuses on urban slums and migrant clusters where traditional family support systems are
absent.
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4. Foundational Literacy & Numeracy (NIPUN Bharat)

The Grade 3 Goal: NIPUN Bharat aims for every child to achieve foundational literacy and
numeracy by the end of Grade 3 (roughly age 9).

Continuum of Care: By aligning ECCE (age 3-6) with primary schooling, it ensures that children
don't enter Grade 1 with a "learning deficit."

Critical Challenges in Early Childhood Investment:

1. The "Invisible" Demographic & Fiscal Neglect

Non-Voting Segment: Children aged 0-6 do not constitute a political vote bank. Consequently,
their issues are often marginalized in manifestos and the Union Budget.

The Funding Chasm: While the Incheon Declaration (to which India is a signatory) suggests
spending 1.5%—2% of GDP on ECCE, India currently allocates roughly 0.1% to 1.4%. The spending
per child in ECCE is nearly 30 times lower than in primary school (approx. 1,263 vs ¥37,000 per
student).

2. Institutional "Schoolification” vs. Play-based Learning

Pedagogical Drift: There is a growing trend of "schoolification"—private preschools often push
formal writing and rote learning (alphabets/numbers) too early. This contradicts the NEP 2020's
emphasis on play-based, discovery-oriented learning.

The "Porridge"” Identity: Anganwadis are still largely perceived as "nutrition hubs" (Khichdi
centers) rather than learning hubs. Shifting this cultural perception among parents and workers is
a massive hurdle.

3. Human Resource & Capacity Gaps

Overburdened Workforce: Anganwadi Workers (AWWs) are tasked with 13+ registers, health
check-ups, and immunization drives. On average, they spend only 38 minutes on actual
instruction, compared to the required 2 hours.

Training Deficit: Only 9% of pre-primary schools have dedicated, professionally trained ECCE
teachers. Most AWWs lack formal training in early childhood pedagogy.

4. The "Lottery of Birth" & Geographic Inequality

Urban Vacuum: While the ICDS network is strong in rural areas, the urban poor lack affordable
childcare. This forces children into “informal” care or leaves them at home, deepening the inequality
gap.

Digital & Resource Divide: Post-pandemic, the lack of access to age-appropriate learning kits
and digital stimulation in low-income households has led to a "foundational learning crisis."

5. Regulatory Fragmentation & Silos

Ministerial Divide: ECCE is currently split between the Ministry of Women & Child Development
(0-6 years) and the Ministry of Education (3+ years). This dual-control often leads to a lack of
accountability and "passing the buck" on learning outcomes.

The Private Sector "Wild West": Private preschools remain largely unregulated in terms of
curriculum quality, safety standards, and fee structures.

Way Forward: A Strategic Roadmap:

1. Pre-conception: Building the Foundation Before Birth

Premarital & Pre-conception Counseling: Establish a national program for young couples
focusing on nutrition, mental health, and lifestyle. This "intergenerational investment" ensures the
mother's body is prepared, reducing risks of stunting and wasting before the 1,000-day clock even
starts.
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e Lifestyle Interventions: Address rising rates of obesity and anemia through community-led
awareness, ensuring "biological infrastructure" is robust from Day 0.

2. Radical Parental Empowerment (The "First Teacher” Model)

e Responsive Care-giving: Train parents in "Serve and Return" interactions. Simple activities like
talking, reading, and singing to a baby as young as four weeks can accelerate neural connection
formation.

e Home-Based Toolkits: Distribute low-cost stimulation kits (storybooks, simple play materials) via
ASHA and Anganwadi workers to make early learning a household habit.

3. Growth Monitoring Beyond Physical Metrics

e Milestone Tracking: Families should be trained to monitor developmental milestones (social,
emotional, and cognitive) alongside height and weight.

e Early Intervention Centers: Establish "Early Identification Cells" at the block level. Detecting a
delay at age two is significantly more cost-effective than attempting remedial education at age ten.

4. Reimagining Schools as "Integrated Hubs"

o Breaking the Silos: Transform schools from "academic centers" to Learning-Health-Nutrition
Hubs.

e Holistic Wellness: Move beyond "ritualistic check-ups" to integrated student wellness records that
track a child’s nutritional status and emotional regulation as part of their academic profile.

5. Professionalizing the ECCE Workforce

e Capacity Building: Every teacher—regardless of the grade they teach—needs foundational
training in child brain development.

e Specialized Cadre: Rebrand Anganwadi workers as "Early Childhood Educators" with formal
diplomas and better remuneration to reflect their role as architects of the brain.

6. A Nationwide Social Conversation
¢ Beyond the Clinic: Move the ECD dialogue into homes, workplaces, and community centers.

e Workplace Support: Encourage corporate India to invest in onsite creches and "Parental Leave"
policies that emphasize the importance of the first 3,000 days.

7. Collaborative Ecosystem (The "Village" Approach)
e PPP Models: Leverage Corporate Social Responsibility (CSR) and philanthropic institutions to
upgrade Anganwadi infrastructure into "Model Learning Centers."
o Civil Society Engagement: Non-profits should be engaged to bridge the "Urban Vacuum,"
providing quality care for migrant and low-income urban families who currently lack access to the
ICDS network.
8. Fiscal & Legislative Empowerment
e A New Fiscal Target: Increase public spending on ECCE from the current approx. 1% to at least
1.5%-2% of GDP. This aligns with international standards (Incheon Declaration) and the high
ROI predicted by the Heckman Curve.
o Constitutional Mandate: Debate the inclusion of ECCE as a Fundamental Right under Article
21A, extending the Right to Education (RTE) to cover children from age 3 (currently 6-14).
e Outcome-Based Budgeting: Shift from "input-based" budgets (infrastructure/food) to "outcome-
based" tracking of cognitive and socio-emotional milestones.
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Conclusion:

By 2047, India’s transition to a Viksit Bharat will depend on today’s early childhood investments. Evidence
shows ECCE yields 13% annual returns, boosts learning outcomes, and raises female workforce
participation. Scaling quality ECCE to 1.5% of GDP can convert India's demographic potential into sustained
human capital leadership.

Q. ‘Farly Childhood Development is the most cost-effective investment for achieving India’s demographic
dividend and the goals of Viksit Bharat.” Discuss the scientific, economic, and social rationale behind
this statement. Highlight the key challenges in India’s ECCE ecosystem and suggest measures.

2.3.5. TACKLING CHILD TRAFFICKING IN INDIA: A CRISIS OF DIGNITY

Context: Recently, child trafficking has drawn renewed national attention
following the Supreme Court’s judgment in K. P. Kiran Kumar v. State, where
the Court issued strict preventive guidelines and held that trafficking grossly
violates children’s fundamental right to life and dignity under Article 21 of
the Constitution.

What is Child Trafficking?

e Concept: Child trafficking refers to the recruitment, transportation,
transfer, harbouring or receipt of a child for the purpose of
exploitation, and it constitutes a grave violation of human dignity and bodily autonomy.

¢ International framework - Palermo Protocol (2000): The Protocol defines child trafficking as
exploitation irrespective of the child’s consent, recognising the inherent vulnerability of children.

o Forms of exploitation: Exploitation encompasses sexual exploitation, forced labour, slavery or
servitude, and removal of organs, and constitutes a serious violation of child rights, human
dignity and bodily integrity.

¢ Indian legal definition — BNS, 2023:

o Section 143 of the Bharatiya Nyaya Sanhita (BNS), 2023 criminalises trafficking through force,
coercion, abduction, fraud, deception, abuse of power or inducement.

o The definition deliberately adopts a wide scope of “exploitation”, covering physical, sexual,
economic and organ-related exploitation.

Present Status: Child Trafficking in India

¢ Rescue Data: Between April 2024 and March 2025, over 53,000 children were rescued from child
labor, kidnapping, and trafficking across India (Source: Government submissions to SC).

e The Conviction Crisis: Despite stringent laws, the conviction rate for human trafficking between 2018
and 2022 was alarmingly low at 4.8%.

e Scale of Exploitation: Approximately 8 children are trafficked every day in India (based on NCRB
2022 baseline), though experts suggest the "dark figure" of unregistered cases is significantly higher.

o Digital Pivot: Post-2024, there has been a surge in "Virtual Recruitment.” Social media and online
platforms are now used for 60% of recruitment in urban centers under the guise of "modelling" or
"educational opportunities.”

State-wise Trends:

e Source States: Bihar, Uttar Pradesh, and West Bengal remain the top source hubs due to socio-
economic vulnerabilities.
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Destination Hubs: Jaipur, Delhi, and Bengaluru are prominent destinations for forced labor and
commercial sexual exploitation.

Constitutional Rights of Children

Article 23 - Protection against trafficking: Article 23 prohibits trafficking in human beings, begar
and forced labour, making trafficking a direct violation of fundamental rights.

Article 24 - Protection from hazardous employment: Article 24 prohibits the employment of
children below 14 years in hazardous industries, recognising the long-term harm to health and
development.

Article 39(e) - Protection from abuse: The State is mandated to ensure that children are not abused
or forced into vocations unsuited to their age or strength.

Article 39(f) - Dignified development: The Constitution directs the State to ensure healthy
development of children in conditions of freedom and dignity, protecting them from moral and
material abandonment.

Root Causes of Child Trafficking in India

1.

Socio-Economic "Push” Factors

e Chronic Poverty & Debt Bondage: Financial desperation forces families to "sell" children or send
them away with strangers on the promise of wages to repay local moneylenders.

¢ Distress Migration: Families migrating for seasonal work (e.g., brick kilns, agriculture) often
leave children unsupervised or bring them along, making them easy targets for traffickers.

e Climate Vulnerability: Frequent disasters in regions like the Sundarbans or Bihar destroy
livelihoods, leading to an increase in climate-induced trafficking.

¢ Lack of Quality Education: High dropout rates and poor school infrastructure (despite RTE) leave
children outside the "safety net" of the classroom.

Structural & Cultural Factors

¢ Gender Discrimination: Girls are often viewed as "financial liabilities" due to dowry and social
norms, making them disproportionately vulnerable to trafficking for domestic servitude or forced
marriage.

e Caste-Based Marginalization: Children from Scheduled Castes (SC) and Scheduled Tribes (ST) are
statistically more vulnerable due to systemic exclusion from land ownership and formal
employment.

e Moral & Material Abandonment: As noted by the Supreme Court, the failure of the State to
provide basic social security creates a vacuum that traffickers fill with false promises.

The "New-Age" Drivers:

¢ Modern trafficking operates through independent layers (recruiters, transporters, and exploiters).
This compartmentalization makes it nearly impossible for a rescued child to identify the
"mastermind."

Legal Framework Governing Child Trafficking in India

1.

Bhartiya Nyaya Sanhita (BNS), 2023 (Replaces IPC):

e Section 143 (Old IPC 370): Defines trafficking with a broader scope. Minor trafficking now carries
10 years to Life Imprisonment.

¢ Exploitation Inclusion: Beggary is now explicitly recognized as a form of exploitation to
strengthen prosecution.
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e Sections 98 & 99: Criminalize the buying and selling of minors for any purpose (7-14 years
rigorous imprisonment).
2. Protection of Children from Sexual Offences (POCSO) Act, 2012:
e Provides a gender-neutral framework against sexual abuse.
¢ Mandates stringent punishments (including Life/Death penalty) and Special Fast-Track Courts
for speedy trials.
3. Juvenile Justice (JJ) Act, 2015:
e The primary legislation for the care, protection, rehabilitation, and reintegration of trafficked
children.
4. Immoral Traffic (Prevention) Act, 1956 (ITPA):
e Targets commercial sexual exploitation, penalizing brothel-keeping and procurement.
5. Criminal Law Amendment Act, 2013:

e Expanded the definition of trafficking to include organ removal and servitude.
¢ Crucial Rule: Explicitly states that the consent of a child is irrelevant in trafficking cases.

Landmark Judgments and International commitments: Child Trafficking in India

¢ Vishal Jeet v. Union of India (1990): The Supreme Court recognised trafficking and child prostitution
as serious socio-economic problems and stressed a preventive and humanistic approach.
¢ M.C. Mehta v. State of Tamil Nadu (1996): The Court prohibited child labour in hazardous industries
and directed the creation of a Child Labour Rehabilitation Welfare Fund.
¢ Bachpan Bachao Andolan v. Union of India (2011): A total ban on employment of children in
circuses was imposed, with detailed directions for rescue and rehabilitation.
¢ International commitments: India is a party to the UN Convention against Transnational
Organized Crime (UNCTOC) and its Trafficking in Persons (Palermo) Protocol, affirming its
obligation to prevent trafficking, protect victims and enhance cross-border cooperation.
o It has also ratified the SAARC Convention on Preventing and Combating Trafficking in
Women and Children for Prostitution, underscoring its regional responsibility to jointly address
trafficking in South Asia.

Supreme Court Guidelines to Address Child Trafficking in India (K.P. Kiran Kumar Case)

¢ Victim testimony as evidence: A trafficked child's testimony is treated as that of an injured witness;
a single credible account can support conviction. Minor inconsistencies should not affect credibility
due to trauma.

e Complexity of trafficking: Courts should not expect precise recollection from victims,
acknowledging the organised and layered nature of trafficking networks.

¢ Dignity and protection: Trafficking violates children’s fundamental rights; courts must prevent
secondary victimisation and uphold dignity throughout proceedings.

Challenges Hindering Effective Prevention of Child Trafficking

e Entrenched socio-economic distress: Poverty, unemployment, migration, disasters and family
breakdown continuously push children into vulnerability.

e Persistent demand-side factors: Demand for cheap labour, domestic servitude, begging and
commercial sex sustains trafficking networks.

¢ Invisible and organised trafficking chains: Multi-State and cross-border networks make detection
and prosecution extremely difficult.
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Misuse of technology: Social media platforms are increasingly used for grooming, recruitment and
sexual exploitation.

Silence and trauma of victims: Fear, stigma and threats suppress reporting, while insensitive
questioning retraumatises victims.

Recent Government Initiatives: Tackling Child Trafficking in India

Operation AAHT (Action Against Human Trafficking): The RPF's flagship mission. In 2024-25 alone,
it rescued 874 children and intercepted 274 traffickers on the railway network.

Mission Vatsalya (SOP 2026): Launched a revised SOP in Jan 2026 integrating the 1098 Child
Helpline with the 112 Emergency System for 24/7 rescue and restoration.

Anti-Human Trafficking Units (AHTUs): Expansion to 768 units nationwide with specialized training
for "Cyber-trafficking" (online grooming).

Operation Nanhe Farishte: A dedicated Railway mission that has rescued over 57,000 children since
its inception, focusing on reuniting runaways with families before traffickers intercept them.

Way Forward For Tackling Child Trafficking in India

To tackle trafficking effectively, India must move beyond reactive policing:

Statutory Backing for AHTUs: Providing dedicated funding and technology to Anti-Human
Trafficking Units to handle cyber-trafficking.

Education as a Buffer: Ensuring strict implementation of the Right to Education (RTE) up to age 14.
A child in school is less likely to be trafficked.

Community Vigilance: Empowering Village Child Protection Committees (VCPCs) to spot early
wasSrning signs like sudden school dropouts or strangers in the locality.

Comprehensive Anti-Trafficking Bill: Expediting the passage of a consolidated law that covers
prevention, protection, and victim-centric rehabilitation.

Digital Literacy: Targeted awareness campaigns on safe internet usage for children and parents to
prevent "online grooming."

Conclusion

Tackling child trafficking requires a "Whole of Government” and "Whole of Society” approach. As the
Supreme Court recently emphasized, justice must be marked by "sensitivity and realism.” India’s journey
toward Viksit Bharat will be incomplete as long as its children remain vulnerable to modern-day slavery.

Q

“How can India effectively prevent and respond to child trafficking? Discuss the challenges and suggest
a way forward.”

*%k*%

Scan to attempt more questions...
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GENERAL STUDIES 3

3.1. ECONOMY

3.1.1. ECONOMIC GROWTH OF INDIA

Context: India ended 2025 as one of the fastest-
growing major economies with robust GDP
expansion — quarterly growth reached around 8.2%
in Q2 FY26, stronger than the previous year, driven by
resilient demand and cross-sector contribution.

Current Economic Status:
1. GDP Growth: The "Blockbuster” Quarter

o

o

o

Q2 FY26 Performance: India's real GDP
surged to 8.2% in the July-September 2025 quarter. This significantly outpaced consensus
estimates (7.3%) and marked a six-quarter high.

Global Standing: India remains the world'’s fastest-growing major economy. It has officially
surpassed Japan to become the 4th largest economy globally and is on a trajectory to overtake
Germany for the 3rd spot by 2027-28.

Sectoral Drivers:
Manufacturing: Grew at 9.1%, reflecting a strong industrial rebound.
Services: Continued to lead with over 9% expansion.

Construction: Grew at 7.2%, fueled by the government'’s infrastructure push.

2. Inflation & Monetary Policy: A Sharp Pivot

Historic Lows: Retail inflation (CPI) hit a record low of 0.25% in October 2025 and stood at 0.71%
in November.

RBI Action: Driven by benign inflation, the RBI initiated a decisive growth-oriented pivot, cutting
the repo rate by a cumulative 125 basis points in 2025, bringing it down to 5.25%.

Nominal GDP Concern: A narrow gap between real growth (8.2%) and nominal growth (8.7%)
indicates a deflationary trend in some sectors, which could impact tax collection targets.

3. External Sector & Fiscal Health

Forex Reserves: Jumped to $693.3 billion (as of Dec 19, 2025), providing a massive buffer against
global currency volatility.

Fiscal Deficit: The government is on track to meet its 4.9% target for FY25 and has set a more
ambitious target of 4.4% for FY26, aiming for gradual consolidation below 4% by 2027.

Exports: Merchandise exports expanded to $38.13 billion in November 2025, driven by electronics
and pharmaceuticals.

Growth Potential of India:

1. The Digital Economy (The ‘Core’ Engine)

20% Contribution Goal: By 2029-30, the digital economy is projected to contribute one-fifth
(20%) of India's GVA, outpacing both agriculture and traditional manufacturing.
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e Al & GenAl Depth: India's Al market is expected to hit $17 billion by 2027. With nearly 1.25
million professionals, India will soon house 16% of the global Al talent pool.

Manufacturing & "China+1" Strategy
The Production Linked Incentive (PLI) schemes have reached a critical maturity phase in 2025.

¢ Investment Realization: As of September 2025, over ¥2 lakh crore in actual investments have
been realized across 14 sectors.

e Electronics Dominance: Mobile phone production skyrocketed to ¥5.45 lakh crore in FY25 (a 28-
fold increase since 2014). India is now a net exporter of 4G and 5G telecom equipment.

e Import Substitution: In critical sectors like Telecom and Pharmaceuticals (APIs), India has achieved
nearly 60% import substitution, reducing strategic dependence on China.

Demographic Dividend & Urbanization

e The 2041 Peak: India’s working-age population (20-59 years) is expected to peak in 2041 at 59%
of the total population.

e Consumer Class: The middle class is expected to constitute 46% of the population by 2030,
driving nearly 70% of the GDP through domestic consumption.

Energy Transition Potential

¢ Nuclear Expansion: The "Nuclear Energy Mission for Viksit Bharat” (announced Feb 2025)
aims for 100 GW capacity by 2047, involving regulated private participation for the first time.

¢ Renewable Milestones: India achieved its 50% non-fossil fuel capacity target in June 2025, five
years ahead of the 2030 schedule.

e Biofuels: Met the 20% ethanol blending goal in 2025 and is now targeting 27% by 2030.

Challenges to Growth:

1.

The Private Investment Paradox
Despite a "Goldilocks" macro-environment, private sector participation remains the "missing engine."

o Stagnant Capex: Private corporate investment has hovered around 12% of GDP for over a decade.
In FY25, it accounted for only 34.4% of Gross Fixed Capital Formation—the lowest since 2011-12.

o Profit vs. Investment: While corporate profits have risen, firms increasingly prefer liquid financial
assets, share buybacks, or overseas projects over long-term domestic physical assets due to "wait-
and-watch" sentiment.

Global Trade Headwinds (The "Tariff Wall")

o U.S. Reciprocal Tariffs: In 2025, the U.S. announced tariffs of up to 50% on certain exports. India’s
exports to the U.S. declined by ~37.5% between May and September 2025 in sensitive sectors like
metals and machinery.

o FDI Fragility: India's FDI inflows are susceptible to external shocks. Net FDI saw a sharp dip in late
2025 due to high repatriation and outward investment by Indian firms hedging against global
volatility.

Structural and Labor Constraints

o The "Research Deficit": India’s R&D spending remains low at ~0.64-0.7% of GDP (compared to
2.4% in China). The private sector contributes only 36% to this, leading to a "brain waste" where
high-end STEM talent migrates abroad.
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Skill Mismatch: Only 4.1% of the workforce has formal vocational training. This keeps emerging
states (like Bihar and Odisha) trapped in low-value "construction-led growth" rather than high-end
manufacturing.

Rural Distress & Informality: Less than 25% of marginal farmers are part of cooperatives. Those
outside these networks are 2.5 times more vulnerable to climate shocks and price volatility.

4. Subnational Disparities

Debt Burden: While states like Bihar are growing fast (9.2%), their Debt-to-GSDP ratio (39%) is
double the recommended limit, leaving little fiscal room for new infrastructure.

Government’s Initiative:
1. The "Trade Diplomacy” Engine (FTAs)

India has moved away from its historical hesitation toward trade pacts, adopting a "Trade +

Investment” strategy.

India—New Zealand FTA (Concluded Dec 2025): * Zero-Duty Access: India secured zero-duty
access for 100% of its exports (Textiles, Gems, Pharma).

Investment Commitment: A first-of-its-kind $20 billion FDI pledge from New Zealand over 15
years.

Safeguards: India protected its dairy and sensitive agriculture sectors by placing them in the
Exclusion List.

India-UK CETA (Signed 2025): Grants duty-free access to 99% of Indian exports, aiming for
$100 billion bilateral trade by 2030.

India-Oman CEPA (Dec 2025): Opens zero-duty access for 99.38% of Indian goods by value,
strengthening the West Asia corridor.

India—EU FTA (Pipeline): Negotiations are set to wrap up by January 2026, focusing on a
balanced deal including a “Carbon Border Adjustment” dialogue.

2. Strategic Domestic Initiatives

The focus has shifted from mere "subsidies" to "wealth creation" and "self-reliance."

Manufacturing & Innovation

PLI 2.0 & SPECS: Expanding Production Linked Incentives to Deep-Tech, Semiconductors (25%
capex incentive), and IT Hardware (laptops/servers).

Rare Earth Permanent Magnet (REPM) Scheme: A new scheme to create domestic capacity for
critical magnets used in EVs and defense, reducing China-dependence.

Anusandhan National Research Foundation (ANRF): Operationalized in 2025 with a ¥1 lakh
crore outlay to fund sunrise sectors like Al, Quantum Computing, and Climate Action.

B. Agriculture & Rural Prosperity

PM Dhan-Dhaanya Krishi Yojana: A new mission focused on 100 high-potential Agri-districts
to enhance productivity through crop diversification and post-harvest storage.

Mission for Aatmanirbharta in Pulses: A 6-year mission focusing on Tur, Urad, and Masoor to
end import dependence.

Revamped MGNREGA: Now called the Poojya Bapu Grameen Rozgar Yojana, increasing
guaranteed work from 100 to 125 days with a focus on skilling.

C. Energy & Sustainability

SHANTI Bill 2025: Amends the Atomic Energy Act to allow regulated private participation in
nuclear power for the first time.
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e PM Surya Ghar: Aiming to provide 300 units of free electricity monthly to 1 crore households
via rooftop solar.

3. Infrastructure & Digital Public Infrastructure (DPI)

e Asset Monetization Plan (2025-30): A second phase aimed at ploughing back ¥10 lakh crore
from existing assets into new greenfield projects.

e BharatNet Phase Ill: Completing last-mile high-speed broadband to all Gram Panchayats and
rural primary health centers.

e PM SVANiIdhi 2.0: Extended until 2030, providing street vendors with UPI-linked credit cards and
loans up to %50,000.

Way Forward:
To reach the $10 trillion target by 2035, India must focus on the following four pillars (the 4Ds):
1. Development & Industrial Execution

e From Signing to Delivering: The priority for 2026 must shift from signing new FTAs to ensuring
existing deals (like the India-NZ and India-UK pacts) deliver real export gains. This requires:

o Operationalizing the Export Promotion Mission: To help MSMEs navigate complex
documentation and "Rules of Origin."

o Lowering Logistics Costs: Using the PM Gati Shakti framework to cut logistics costs from 13-14%
to below 8% of GDP to remain competitive.

2. Diversification of Trade & Markets

e "China + 1" Alternative: Recalibrating manufacturing to serve as a resilient global alternative in
electronics, semiconductors, and renewables.

e Geographic Expansion: Actively tapping into emerging markets in Africa, ASEAN, and Latin
America to reduce over-reliance on the US and EU markets, which are increasingly protectionist.

3. Digitalization & Human Capital

¢ Leveraging the Al Wave: Scaling the Al Mission and National Quantum Mission to train 1 crore
youth, ensuring the demographic dividend becomes "Innovation Capital" rather than a liability.

o Digital Public Infrastructure (DPI): Expanding 5G and Al infrastructure beyond metros to drive
rural productivity and integrate the informal sector (80% of the workforce) into the formal
economy.

4. Decarbonization & Green Growth

o The Green Imperative: Achieving the 500 GW renewable target and the National Green Hydrogen
Mission to lower the carbon footprint of Indian exports.
Conclusion:
India’s growth momentum, driven by reforms, demographics and digital transformation, places it on a
credible path towards becoming a developed nation. Converting this potential into reality, however,
hinges on job-rich growth, human capital development, MSME competitiveness and climate-resilient
development, ensuring that high GDP growth translates into inclusive and sustainable prosperity.

Q. Faster economic growth requires increased share of the manufacturing sector in GDP, particularly of
MSMEs. Comment on the present policies of the Government in this regard.
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3.1.2. DE-DOLLARIZATION

Context: Recent geopolitical tensions, U.S. sanctions on 0
countries like Russia, aggressive U.S. monetary tightening, , . @ W
and discussions within BRICS on local-currency trade have : - s
renewed global debates on de-dollarisation, prompting
emerging economies, including India, to diversify trade
settlements and foreign exchange reserves without fully
abandoning the U.S. dollar.

What is De-dollarization? - <« AT

De-dollarization is the process by which nations reduce their reliance on the U.S. dollar (USD) as the primary
reserve currency, medium of international trade, and unit of account.

Main Drivers of De-dollarization:
1. Geopolitical Driver: "Weaponization" of Finance

e Sanctions Overreach: The 2022 freezing of $300 billion in Russian assets served as a "wake-up
call" for the Global South. Countries now fear that their sovereign reserves could be held hostage
to U.S. foreign policy.

o SWIFT Exclusion: The removal of major banks from the SWIFT messaging system has forced
nations like Russia, China, and Iran to build alternative rails (e.g., CIPS in China and SPFS in Russia).

2. Economic Driver: Monetary Policy Spillovers
e The "Export of Inflation": When the U.S. Federal Reserve raises interest rates to combat domestic

inflation, it causes capital to fly out of emerging markets like India and Brazil, leading to sharp
currency devaluations.

e Fiscal Sustainability: There is growing global skepticism about the $34 trillion+ U.S. national
debt. Many central banks are reducing their holdings of U.S. Treasuries to avoid being the "last
ones holding the bag" if the U.S. faces a debt crisis.

e "Mar-a-Lago" Trade Volatility: Aggressive U.S. tariff threats (up to $100) on countries attempting
to bypass the dollar have actually backfired, accelerating the desire for "monetary autonomy."

3. Institutional Driver: The Rise of BRICS+

The expansion of BRICS to BRICS+ (including UAE, Iran, Ethiopia, and Egypt) has created a bloc that
represents nearly 40% of global GDP.

e Petro-Yuan & Petro-Rupee: The move by Saudi Arabia and the UAE to accept non-dollar
payments for oil (India paying for oil in INR) is a direct blow to the "Petrodollar" system that has
sustained dollar dominance since the 1970s.

Advantages of De-Dollarization:

1. Greater Monetary Sovereignty: Reduces excessive dependence on U.S. monetary policy (interest rate
hikes, quantitative tightening), allowing countries to pursue domestic economic priorities.

2. Lower Vulnerability to Sanctions: Minimises the risk of financial coercion and asset freezes arising
from U.S.-led sanctions and control over dollar-based systems like SWIFT.

3. Diversification of Foreign Exchange Reserves: Encourages holding reserves in multiple currencies
and gold, reducing concentration risk and exposure to dollar volatility.
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4. Reduced Exchange Rate Risk in Trade: Trade settlement in local currencies lowers transaction costs
and hedging risks for exporters and importers.

5. Strengthening Regional & South-South Trade: Promotes regional financial arrangements and

deeper economic cooperation among emerging and developing economies.

Challenges of the De-Dollarization:

1. The Liquidity and Network Effect

The dollar's primary strength is its ubiquity.

Depth of Markets: The U.S. Treasury market remains the deepest and most liquid in the world,
valued at over $27 trillion. No other market (not even the Eurozone or China) offers enough "safe
assets" for global central banks to park trillions in reserves without causing massive price
distortions.

Network Effect: Since most of the world already uses the dollar, it is cheaper and easier for a
merchant in Brazil to trade with one in Vietnam using USD rather than trying to find a direct
BRL/VND exchange rate.

2. The "Convertibility” Gap

Capital Controls: Unlike the dollar, the Chinese Yuan (RMB) is subject to strict capital controls.
Global investors are hesitant to hold large amounts of a currency they might not be able to move
freely during a crisis.

The Rupee Challenge: While India is pushing for INR internationalization, the Rupee is not yet
fully convertible on the capital account. This limits its use as a "store of value" for foreign central
banks.

3. The "Trump Tariff" and Geopolitical Pressure

The 100% Tariff Threat: The U.S. administration has explicitly threatened 100% tariffs on BRICS+
nations if they attempt to create a common "BRICS Currency" or actively sabotage the dollar.

Trade Dependency: For countries like India, the U.S. remains the largest export destination. Risking
this trade relationship for a theoretical currency shift is a "high-stakes gamble" that many are not
yet willing to take.

4. |Institutional Trust and Legal Certainty

Rule of Law: Global contracts are overwhelmingly written under New York or English law. The
dollar offers a level of legal predictability and institutional independence (via the Fed) that
emerging market currencies currently lack.

Implications of De-Dollarisation for India and the Global Economy:

1. Implications for the Global Economy

Fragmentation of Trade: The world is witnessing the rise of “currency blocs." Trade is increasingly
settled in regional currencies (Euro, Yuan, Rupee), which can lead to higher transaction costs due
to the loss of a single, universal benchmark.

Asset Reallocation: Central banks are diversifying away from U.S. Treasuries. Foreign holdings of
U.S. debt dropped to nearly 25% in 2025, down from 34% a decade ago. This could lead to higher
borrowing costs for the U.S. and upward pressure on global real yields.
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2.

Strategic Implications for India

India’s impact is described as "Cautiously Active.” It seeks to protect itself without inviting a trade

war with the U.S.

Monetary Autonomy: By using local currency settlement (LCS) for oil (e.g., with UAE and Russia),
India reduces the "spillover effect" of the U.S. Federal Reserve’s interest rate hikes. This helps
stabilize India's import bills and domestic inflation.

Strategic Autonomy vs. Pax Silica: While India pushes for the "Rupee-fication" of trade, its
exclusion from certain U.S.-led tech initiatives (like Pax Silica) indicates the diplomatic friction
caused by pursuing an independent financial path.

The "Debt Trap" Buffer: With external debt at $663.8 billion (as of March 2024), de-dollarization
helps India manage its debt servicing costs more effectively if the Rupee is used for repayment,
preventing a "dollar trap" during Rupee depreciation.

The "Trump Tariff" Challenge

India’s Resilience: The UN predicts India will grow at 7.2% in FY 2025-26. Resilient domestic
consumption and public investment are expected to "largely offset" the impact of these U.S. tariffs.

Exemptions and Offsets: Key Indian exports like electronics and smartphones are largely exempt
from these tariffs, and growing demand from the Middle East and Europe is acting as a strategic
buffer against U.S. protectionism.

Way Forward:

1.

Strengthening the "Rupee-fication” Roadmap

Deepening Market Liquidity: The RBI is expanding the use of Special Rupee Vostro Accounts
(SRVAEs), allowing foreign banks to invest surplus Rupee balances into Indian government bonds
and commercial papers.

Regional Hub for Trade: India has permitted banks to lend in Rupees to non-residents in Bhutan,
Nepal, and Sri Lanka for trade, effectively creating a "Rupee Zone" in South Asia.

Forex Benchmarking: To reduce dependency on the USD as a middle-man for pricing, the RBI is
establishing transparent direct reference rates for major partner currencies like the UAE Dirham
(AED) and Indonesian Rupiah (IDR).

Digital Infrastructure: The "New SWIFT"

UPI-Global Integration: Expanding UPI and RuPay to more nations (currently active in 10+
countries) provides a retail-level bypass of dollar-denominated card networks.

The mBridge & CBDC Launch: India is actively participating in the mBridge project, which uses
Central Bank Digital Currencies (CBDCs) for instant, low-cost cross-border settlements that do not
require U.S.-based clearing banks.

Strategic "Multi-Alignment” (The Balancing Act)

Pragmatic De-dollarization: New Delhi's official stance is that it is not "anti-dollar" but "pro-
Rupee." This distinction is vital to avoid the 100% tariffs threatened by the U.S. on nations actively
trying to replace the dollar.

Diversified Reserves: Gradually shifting a portion of forex reserves from U.S. Treasuries to Gold
(which reached 13.1% of India's reserves in 2026) and a basket of other stable currencies like the
Euro and Yen.
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4. Policy Reforms for Global Trust

e Capital Account Liberalization: Moving toward full convertibility of the Rupee in a "calibrated
and phased manner" to build trust among global investors.

e Macroeconomic Stability: Ensuring low inflation and fiscal discipline to prevent the Rupee from
being a "volatile" alternative to the dollar.

Conclusion:

“In the long run, de-dollarization should be viewed not as the 'end of the dollar,’ but as the ‘rise of a multi-
currency order.’ For India, the path forward involves a 'cautious-active' stance—strengthening the macro-
fundamentals of the Rupee while maintaining a robust strategic partnership with the U.S. By championing
Digital Public Infrastructure (DPI) as a global settlement alternative, India can lead a transition toward a
more resilient and equitable global financial architecture that is less susceptible to the domestic policies
of a single nation."

Q. "De-dollarisation is increasingly discussed as both an economic and geopolitical strategy in the
emerging multipolar world." Examine the drivers of de-dollarisation and critically analyse its
implications for India and the global economy.

3.1.3. TRANSFORMING WASTE-RIDDEN URBAN INDIA THROUGH CIRCULAR ECONOMY

Context:

o Recently, the issue of waste management and urban
pollution has been brought to focus following
discussions at the30th Conference of the
Parties (COP30) to the United Nations Framework
Convention on Climate Change (UNFCCC) held
at Belem, Brazil.

e The concept of Circularity was identified as a crucial pathway to achieve inclusive growth, cleaner
air, and healthier populations, aligning with India’s Mission LiFE (Lifestyle for Environment) that
promotes deliberate utilisation over destructive consumption.

Background: Global Climate Context

e COP30 and Recognition of Waste as Climate Issue: At the 30th Conference of the Parties
(COP30) to the UNFCCC, hosted at Belem, waste management was recognised as a critical climate
variable influencing emissions and urban sustainability.

o Significant financial commitments were announced for the global initiative “No Organic Waste
(NOW)”, which was designed to reduce methane emissions arising from unmanaged organic
waste.

o Circularity was formally endorsed as a development pathway that enables inclusive
growth, cleaner air, and healthier populations.
e India’s Contribution through Mission LiFE: Mission LiFE (Lifestyle for Environment), articulated
by India at COP26, promoted the principle of deliberate utilisation instead of mindless and
destructive consumption.

o Mission LiFE was firmly anchored in circular economy thinking, emphasising behavioural
change as essential for environmental sustainability.
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Urban India and Escalating Waste Crisis

Urban Expansion and Environmental Stress: Expansion of cities and towns was described as
an irreversible reality accompanying India's economic and demographic growth.Urban
development was framed as a clear choice between clean, liveable cities and waste-ridden,
polluted urban spaces. Several studies were cited to indicate that Indian cities do not meet global
standards in providing clean and healthy living environments.

o Pollution and Governance: The National Capital Region (NCR), along with several other Indian
cities, was identified among the most polluted urban regions in the world.

= Governments, regulatory agencies, and even courts were stated to be actively intervening,
yet tangible outcomes remained limited.

= Citizen grievance related to pollution and waste management was reported to be at
its highest level.

» The Swachh Bharat Mission (SBM) was acknowledged for eliminating open defecation,
while its continuing objective was identified as making cities clean and garbage-free.

Scale of Urban Waste and Climate Implications

Projected Waste Generation: Indian cities were estimated to generate 165 million tonnes of waste
annually by 2030, contributing significantly to urban environmental stress.

o Urban waste was projected to emit more than 41 million tonnes of greenhouse gases, adding
to India’s climate challenge.

o By 2050, with urban population expected to reach approximately 814 million, waste generation
was projected to rise sharply to 436 million tonnes annually.

The objective of achieving Garbage Free Cities (GFC) by 2026 was described as an existential
necessity rather than an issue of urban aesthetics.

Transitioning to a Circular Economy Model

A transition from linear mode (take-make-dispose) to circular mode (minimize-recover-reuse) mode

of waste management has been advocated for India, focusing on minimizing waste while recovering

energy and other vital resources.

SBM Urban 2.0: Under SBM Urban 2.0, approximately 1,100 cities and towns have been rated free
of dumpsites, though complete garbage freedom requires all 5,000 cities and towns to adopt the
circular economy model, treating waste as a valuable resource.

Municipal Waste Composition and

Management Pathways

LINEAR ECONOMY CIRCULAR ECONOMY

0o ¥

o Complete combustion of organic waste was also noted to facilitate electricity generation.

Organic Waste and Energy Recovery:

o More thanhalf of  municipal
waste generated in Indian cities was

e00
identified as organic in nature. ‘Em
&
b

o Organic waste was stated to be

manageable through household-level
composting, community composting,
and large bio-methanation plants.

Dry Waste and Plastic Challenge:
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o Over one-third of urban waste was categorised as dry waste, which is not fully recyclable.

o Plastic waste was identified as the most problematic component due to its harmful impact
on ecosystems and human health.

o Effective dry waste management was stated to depend heavily on efficient segregation at
household level.

o Material Recovery Facilities (MRFs) were recognised as critical infrastructure requiring
continuous expansion to match growing waste volumes.

o Refuse Derived Fuel (RDF)fromdry wastewas identified asemerging energy
source for cement and industrial sectors, although this segment remained under consolidation.

o Significant gaps were noted in entrepreneurship development and market linkages necessary
for dry waste circularity.

Wastewater and Water Security:

o As water and sanitation are State subjects, proactive steps are required to recycle wastewater
for agriculture, horticulture, and industrial use.

o Water security is seen as having a causal link with faecal sludge management under missions
like AMRUT and SBM.

Construction and Demolition (C&D) Waste:

o Approximately 12 million tonnes of construction and demolition waste annually were
generated in India.

o Unauthorised dumping of construction debris along roadsides and city lanes was described as
common practice.

o Economic Potential: C&D waste can be recycled into cost-efficient raw materials,
though current recycling capacity is insufficient.

o Regulatory Framework of (C&D) Waste:

* The Construction and Demolition Waste Management Rules, 2016 were designed to levy
charges on bulk waste generators and define operational responsibilities.

* The Environment (Construction and Demolition) Waste Management Rules, 2025 were
scheduled to come into effect from April 1, 2026.

Structural Hurdles and Bottlenecks in Circularity

The path to achieving a waste-to-resource transition is complex, involving a shift from the traditional “take-

make-dispose” mindset to a systemic “loop” of resource recovery.

Logistical Complexity and Multiplicity of Actors: The waste management ecosystem involves a
fragmented chain consisting of households, informal waste pickers, urban local bodies (ULBs), and
private contractors.

o Poor coordination between these actors often leads to a breakdown in the collection and
distribution logistics, preventing waste from reaching processing units in a timely and organized
manner.

Persistent Source Segregation Challenges: Despite the mandates under SBM Urban 2.0, the smooth
functioning of source segregation remains far from ideal.

o When wet (organic), dry (recyclable), and hazardous waste are mixed at the household level,
the efficiency of downstream processing plants—such as bio-methanation and plastic recycling
units—is severely compromised, leading to higher operational costs.
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Market Vulnerability and Financial Unfeasibility: Recycled products frequently face quality
concerns and lack established market linkages, making it difficult for them to compete with cheaper,
virgin raw materials.

o Without a robust demand-side policy or price-preference for “green” products, circularity projects
struggle to achieve financial viability and long-term sustainability.

Infrastructure and Monitoring Gaps: There is a significant shortfall in the technical infrastructure
required for testing and monitoring the quality of processed waste.

o Many municipalities lack the equipment to ensure that recycled outputs meet industrial standards,
and the current reach of Extended Producer Responsibility (EPR) remains limited, covering only
a fraction of the total dry waste generated.

Accountability and Traceability in C&D Waste: Construction and Demolition (C&D) waste
management is hindered by the lack of identification and tracking of waste origin.

o Unlike municipal waste, C&D waste is often dumped clandestinely; its management is currently not
integrated with building laws and construction permits, which prevents a clear chain of
accountability for large-scale generators.

Shortfall in Municipal Resource Capacity: Many Urban Local Bodies (ULBs) face severe resource
shortfalls, ranging from a lack of technical expertise to inadequate funding for circularity projects.

o This prevents the scaling of material recovery facilities and bio-methanation plants, leaving smaller
towns and cities unable to transition away from traditional dumpsites.

Inter-Departmental and Regulatory Silos: Meaningful circularity is often obstructed by a lack
of inter-departmental coordination between environment, urban development, and industrial
departments.

o For instance, while the Ministry of Environment sets rules, the actual implementation depends
on ULBs, and the market for the end-products depends on industrial policy, creating
a governance gap.

Rising Consumerism and Behavioral Barriers: In an increasingly consumerist society, the first two

‘Rs’ of the hierarchy—Reduce and Reuse—are becoming difficult propositions.

o As products and consumable items arrive in new incarnations daily, the “disposable
culture” creates a psychological barrier to circularity, making “Recycling” the only viable pillar
despite it being the most energy-intensive of the three.

Way Forward: Strategic Roadmap for a Circular Urban India

Achieving the Garbage Free Cities (GFC) 2026 goal requires a multi-dimensional approach that
transcends mere waste collection to embrace holistic resource recovery.

Strengthening Municipal Finance: Urban Local Bodies (ULBs) must resolve resource shortfalls by
adopting self-sustaining models, such as graded user fees, Green Bonds, and Public-Private
Partnerships (PPP) for infrastructure.

Formalizing the Informal Sector: Integrating waste pickers and kabadiwalas into the formal
municipal fold through Self-Help Groups (SHGs) ensures better source segregation and social dignity
for the frontline workforce.

Technological Integration in Recycling: Investing in automated Material Recovery Facilities
(MRFs) and scaling up Refuse Derived Fuel (RDF) production will establish recycling as the strongest
feasible pillar of circularity.
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e Strict Regulatory Compliance for C&D Waste: Accountability must be enforced by integrating
waste-origin tracking into building bylaws and construction permits, ensuring compliance with the
2025 Rules.

e Expansion of EPR Framework: The scope of Extended Producer Responsibility (EPR) needs to be
expanded beyond plastics to include all categories of dry waste, supported by a digitized tracking
system to prevent leakages.

o Decentralized Organic Waste Management: Given that over 50% of waste is organic, cities should
prioritize decentralized bio-methanation and composting units to reduce transportation costs and
methane emissions.

e Fostering Citizen Partnership: Participation should be incentivized by providing citizens with a clear
sense of profit (e.g., deposit-refund schemes) and a collective purpose to counter rising consumerism.

e Regional and Inter-departmental Collaboration: Leveraging initiatives like the Cities Coalition for
Circularity (C-3) and improving coordination between urban, environment, and industrial
departments is vital for a holistic rejuvenation.

Conclusion

The transformation of urban India from a “waste-ridden” landscape to a “circular resource hub” is not
merely an environmental target but a blueprint for sustainable economic growth. By aligning the Cities
Coalition for Circularity (C-3) with domestic missions like SBM Urban 2.0 and AMRUT, India can create
an inclusive system where every discarded item finds a renewed purpose. The success of this transition will
ultimately define the resilience and health of an Aspirational India in the decades to come.

Q What are the impediments in disposing the huge quantities of discarded solid waste which are
continuously being generated? How do we remove safely the toxic wastes that have been accumulating
in our habitable environment?

3.1.4. IF DATA IS THE NEW OIL, WHAT DOES THAT MAKE DATA CENTRES?

—

Context: With the rapid expansion of the digital
economy, data is increasingly described as the “new
oil”, powering Al, cloud services, and digital
governance. In this context, data centres have
emerged as critical digital infrastructure, akin to
refineries that process and store this resource. Without
careful regulation, India could risk becoming a hub for
resource-intensive and poorly designed data centres,
raising concerns over energy use, water stress,

environmental governance, and policy accountability.

Significance for India: Beyond Information Technology:
1. Data Sovereignty & Strategic Autonomy

o Data as a National Asset: In the era of "Data Colonialism," local data centers ensure that the
personal and financial data of 1.4 billion Indians stays under Indian jurisdiction (DPDP Act, 2023).

e Cyber Security: Storing critical national data (Aadhaar, UPI, Health Records) in domestic
"refineries" reduces vulnerability to international geopolitical tensions and overseas server outages.
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2. Fueling the Al & Digital Public Infrastructure (DPI)

The Al Engine: India aims to be a global Al powerhouse. Generative Al and Large Language Models
(LLMs) require massive GPU-led computing power that only Hyperscale Data Centers can provide.

Digital India Backbone: The seamless functioning of UPI, ONDC, and Gati Shakti depends on
"Zero-Latency" and "Five-Nines" (99.999%) uptime provided by Tier-4 data centers.

Economic Multiplier & Investment Magnet

FDI Inflow: The sector is a massive magnet for Foreign Direct Investment. Global giants (AWS,
Google, Microsoft) have pledged over $25 billion in Indian data infrastructure by 2030.

Real Estate & Construction: Data centers are driving a new asset class in real estate, creating
high-value construction jobs and boosting the domestic steel and cement industries.

Transition to a "Green Digital Economy"

Energy Transition: As data centers demand massive power, they are forcing the grid to modernize.
India’s Green Energy Open Access rules allow these centers to procure 100% renewable energy,
accelerating India’s Net Zero 2070 goals.

Innovation in Cooling: The Indian climate is a "testbed" for extreme-weather cooling
technologies. Success here (e.g., liquid immersion cooling) makes Indian firms global leaders in
tropical data center management.

Social Significance: Closing the Digital Divide

Edge Computing: By spreading data centers to Tier-2 and Tier-3 cities (decentralization), the
government ensures that high-speed internet and digital services are not just "metro-centric" but
reach the "Antyodaya" (the last person).

About Data Centres:

Good vs Bad Data Centres

(a) Good Data Centres

A good data centre must ensure system-wide efficiency, not just paper compliance:

Location: Reliable power, grid capacity, fibre connectivity; project pays for grid upgrades.

High utilisation: Servers actively used; avoids idle capacity through proper demand estimation.

Efficient cooling (core design):

Optimised airflow management

Higher inlet temperatures within safe limits

Use of ambient air/water where feasible

Liquid cooling for Al workloads

Water stewardship:

Minimal use of potable water

Recycled/non-potable water preferred

Energy discipline:

Reduced dependence on diesel backup

Measurement & transparency:

Continuous monitoring of energy, water, emissions, downtime
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(b) Bad Data Centres (Risk of ‘Data Dumping’)

Inefficient in practice despite being “efficient on paper”.

Typical features:

o

o

o

o

Located in water-stressed regions with water-intensive cooling
Outdated cooling systems, poor airflow control
Externalisation of grid upgrade costs to households

Minimal local employment despite heavy resource use

Global Experience: Warning Signals

The "Water Wars" of Santiago, Chile

1.

The Conflict: Google's proposed Cerrillos Data Center faced fierce local opposition in water-
stressed Santiago. Residents and a Chilean environmental court challenged the project's use of
groundwater from a critical aquifer during a mega-drought.

The Result: The court revoked the initial permit, forcing Google to switch to an air-cooled design.

Lesson: Environmental assessments must account for climate change impacts on local water
tables, not just current usage.

2. Community Resistance in the USA

North Carolina: A major data center proposal was rescinded after the mayor signaled a unanimous
defeat due to resident concerns over noise pollution and property values, despite the
developer's promises of "green” features.

Minnesota (Hermantown): Residents sued to halt a hyperscale project ("Project Loon"), citing
secrecy and the lack of a proper environmental review. They discovered officials had hidden the
project's nature for a year.

Lesson: Transparency and community engagement are non-negotiable. Opaque contracts and
NDAs (Non-Disclosure Agreements) with public utilities lead to local distrust and litigation.

3. Regulatory Pushback in Europe

The Netherlands & France: Concerns over grid stability and water use led to temporary bans and
new transparency laws requiring data centers to disclose exact energy and water efficiency
metrics to the public.

Lesson: Governments must set binding efficiency targets (PUE and WUE) rather than relying on
voluntary corporate pledges.

Issues for India:

1.

The "Resource Stress"” Paradox

Water Scarcity: India has 18% of the world’s population but only 4% of its freshwater. Data
centers are projected to consume 358 billion liters annually by 2030.

Thermal Vulnerability: One-third of India’s 213 data centers are located in "Extreme Heat Zones."
Higher ambient temperatures (reaching 48°C) force cooling systems to work harder, guzzling more
water and power than the same design would in Europe.

Grid Dependence: Despite RE growth, 78% of India's grid remains fossil-fuel dependent.

Clustered data loads in cities like Mumbai are straining local grids, forcing companies to rely on
polluting diesel generators for backup.
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2. Regulatory Fragmentation & "Race to the Bottom”

The Patchwork Problem: Data center policy is split—Land and Water are State subjects, Power is
Concurrent, and Data (MeitY) is Union. This creates a "patchwork" where states compete to attract
investment by cutting corners on environmental clearances.

Opaque Contracts: Many state incentives offer "expedited clearances" and "single-window
approvals" which can lead to the bypassing of rigorous community-level environmental impact
assessments.

Voluntary vs. Mandatory: Current ESG (Environmental, Social, and Governance) standards for
data centers remain largely voluntary, allowing for "digital greenwashing” where firms claim
sustainability without audited evidence of water-neutrality.

3. Climate Change Exposure (The XDI Warning)

Top-Exposed States: Uttar Pradesh (ranked 2nd globally), Tamil Nadu, Maharashtra, Karnataka,
and Telangana are in the top 100 most climate-exposed hubs.

Infrastructure Fragility: Coastal hubs like Chennai and Mumbai face high risks of sea-level rise
and flooding, which could disrupt the subsea cables that are the "arteries" of the data economy.

4. Demographic & Social Friction

Job-to-Resource Ratio: Data centers are capital-intensive but labor-light. They provide fewer
permanent local jobs compared to the massive amounts of water and land they consume, creating
a "low-benefit, high-cost" scenario for local communities.

Urban-Rural Inequity: Mega-projects in rural fringes (like Yotta in Tusiana village) often lack basic
local infrastructure while using deep borewells (200ft+) that risk depleting the groundwater used
by local farmers.

Why ‘Dumping’ of Data Is Not Inevitable in India:

1. The Necessity of High-End Infrastructure

Unlike low-grade waste, data centers cannot function in isolation or with substandard components.

Grid Coordination: Hyperscale centers (100MW +) require massive, stable grid capacity that forces
developers to coordinate with public utilities. This interdependence naturally filters out projects
that cannot afford the necessary Grid Upgrades or the high standards of Tier-4 redundancy.

Hyperscale Efficiency: The current investment boom is led by global giants (Google, Microsoft,
Amazon) and domestic leaders (Yotta, Sify) who prioritize Liquid Cooling and Energy Efficiency
to maintain their own global ESG ratings. For them, a "bad" data center is an operational liability,
not just an environmental one.

2. Strong Judicial & Regulatory Guardrails

The Puttaswamy Legacy: The Supreme Court's recognition of privacy as a fundamental right
(Article 21) led to the DPDP Act, 2023. This law mandates data fiduciaries to handle data as
"trustees," making it legally risky to operate in opaque, substandard facilities.

Green Tribunals (NGT): India possesses dedicated environmental courts (National Green Tribunal)
and a vocal Supreme Court that have a track record of halting projects that bypass ecological
norms. This creates a "judicial risk" for developers looking to cut corners on water budgets.

3. Vocal Civil Society & Community Engagement

The rise of "Digital Hygiene" and localized activism is making it harder for developers to hide behind
opaque contracts.
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e End of NDAs: Recent pushback (similar to the North Carolina and Santiago examples) has signaled
to developers that Transparency is a business necessity. Communities in India are increasingly
sensitive to deep borewell usage and noise pollution, pushing firms toward early engagement and
disclosure.

e The "Nudge" Economy: Government initiatives are shifting toward "cleaner compliance." For
instance, the Draft Digital Personal Data Protection Rules, 2025 emphasize self-discipline and
proactive privacy measures, encouraging a culture where "bad" data centers are economically and
socially shunned.

Government Initiatives:

1.

Draft National Data Centre Policy (MeitY)
e Aims to recognise data centres as critical digital infrastructure.
e Focus on ease of doing business, infrastructure status, and coordinated Centre—State approach.
State Data Centre Policies
e States like Maharashtra, Tamil Nadu, Telangana, Uttar Pradesh, Gujarat offer:
o Land at concessional rates
o Power tariff subsidies
o Stamp duty exemptions
o Single-window clearances
Digital India Programme

e Expansion of digital public infrastructure (DPI) such as UPI, Aadhaar, DigiLocker increases
domestic data demand, incentivising local data centres.

Data Protection and Data Localisation Framework

e The Digital Personal Data Protection Act, 2023 encourages domestic data storage and
processing, boosting data centre demand.

IndiaAl Mission

e Promotes Al ecosystem development, increasing need for high-capacity and Al-ready data
centres.

The Strategic Roadmap: "Green, Sovereign, and Inclusive”:

1.

2.

Mandatory Technical & Efficiency Benchmarking

e From Voluntary to Binding: State governments must shift from "memorandums of
understanding" (MoUs) to binding sustainability agreements.

e The 1.3 PUE Standard: Mandate a maximum Power Usage Effectiveness (PUE) of 1.3 for all new
hyperscale facilities by 2027.

e WUE Monitoring: Every center should have a Water Usage Effectiveness (WUE) ceiling based
on the local basin's stress levels.

e Public Audit Registry: Create a national, real-time registry where data centers must disclose peak
load, water sources, and energy efficiency.

Radical Shift in Cooling & Power Infrastructure

e Liquid-First Mandate: For Al-intensive GPU workloads, phase out evaporative cooling (water-
intensive) in favor of Liquid Immersion or Direct-to-Chip cooling, which can reduce water and
electricity consumption by 30-40%.

e Green Hydrogen & BESS: Replace the "dirty secret" of massive diesel generator farms with
Battery Energy Storage Systems (BESS) or Green Hydrogen fuel cells for backup power.
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e Waste Heat Recovery: Integrate data centers with district cooling or industrial heating networks
to reuse the massive heat generated by servers.

3. Smart Zoning & Decentralization (Edge Computing)

e Regional Diversification: Move away from saturated "Data Capitals" (Mumbai/Chennai).
Incentivize "Giga-campuses" in cooler, high-RE regions like Himachal Pradesh, Uttarakhand, or
the wind-rich belts of Gujarat.

o Infrastructure Zoning: Designate data centers as "Heavy Infrastructure™ under the National
Building Code, mandating green buffer zones and noise-cancellation barriers to protect residential
property values.

e Treated Wastewater Usage: Strictly prohibit the use of potable/groundwater for cooling. Data
centers should be co-located near municipal STP (Sewage Treatment Plant) outlets to use recycled
water.

4. Democratic & Transparent Governance

e Community Veto/Review: Following the "Santiago Model,” major projects must undergo a
participatory environmental review that includes local panchayats and municipal boards.

o Eliminating Cross-Subsidization: Ensure that the cost of massive grid upgrades for data centers
is borne by the developers, not passed on to domestic electricity consumers.
¢ Education-Industry Linkage: Launch a National Data Center Skill Mission to train a specialized
workforce in thermal management and green energy integration, ensuring the "permanent jobs"
promise is fulfilled.
Conclusion:
Data centres are indispensable to India’s digital and Al-led growth, but their unchecked expansion risks
deepening water stress, energy inequity and environmental degradation. Treating them as critical
infrastructure—uwith transparent siting, strict efficiency norms, and community participation—can ensure
they function as refineries of inclusive growth rather than dumping grounds of externalities, aligning
digital expansion with sustainability and Viksit Bharat goals.

Q. ‘“Data centres are emerging as critical infrastructure in the digital economy, much like refineries in the
industrial era.” Discuss this statement in the context of India. Examine the potential economic benefits
as well as the environmental, energy, and governance challenges associated with the rapid expansion
of data centres in the country.

3.2. ENVIRONMENT

3.2.1. CLIMATE-RESILIENT AGRICULTURE (CRA)

Context: CRA (also described as Climate-Smart or
Climate-Resilient  Agriculture) is an integrated
approach of practices, technologies, policies and
institutions that enable agricultural systems to
anticipate, absorb, adapt to and recover from
climate-related shocks and stresses while sustaining
productivity, incomes and food security. It combines
adaptation, risk-management and mitigation where
feasible.

RICE IAS — OLD RAJINDER NAGAR, NEW DELHI & SEALDAH, KOLKATA [ o1



RiCE’é‘IASJ {, 8100819447 RICEIAS.COM

Why India Needs CRA:

1. Extreme Weather as the "New Normal”

Recent data from the Centre for Science and Environment (CSE) 2025-26 report reveals that India
experienced extreme weather events on nearly 99% of days in 2025.

e Heatwaves in Winter: The traditional Rabi (winter) season is shrinking. Early heatwaves now
frequently threaten the "grain-filling" stage of wheat, potentially reducing yields by 5-20%.

e Monsoon Volatility: While the total volume of rain might remain stable, it is now delivered in
"bursts.” Short, intense spells cause flash floods (e.g., in Punjab and Gujarat), while long dry spells
in between cause agricultural drought.

2. Vulnerability of Rainfed Areas

o Rainfed Dependency: Approx. 51% of India’s net sown area is rainfed. This land accounts for
40% of total food production and supports the majority of India's pulses, oilseeds, and nutri-
cereals (millets).

e Marginalized Farmers: Over 85% of Indian farmers are small and marginal (owning <2 hectares).
Unlike large-scale farmers, they lack the capital to recover from a single lost season, leading to a
cycle of debt and migration.

3. Looming Economic & Food Security Crisis

e GDP Impact: The World Bank warns that climate-induced productivity losses could shave off up
to 5% of India‘'s GDP by 2030.

o Nutritional Insecurity: Higher CO: levels are paradoxically making our food less nutritious.
Research indicates a decline in protein, iron, and zinc concentrations in staples like rice and wheat,
exacerbating India’s "hidden hunger" or micronutrient deficiency.

e Trade Stability: To protect domestic supply, India has frequently resorted to export bans (e.g., on
non-basmati rice and onions). CRA is needed to ensure a surplus that maintains India’s status as a
reliable global "breadbasket."

4. Resource Exhaustion (The Water-Energy-Food Nexus)

e Groundwater Crisis: Traditional farming of water-guzzling crops (like sugarcane and rice) in semi-
arid zones has led to a massive drop in water tables. In the Indo-Gangetic Plain, aquifers are falling
by ~4 cm per year.

e Soil Fatigue: Decades of monoculture and chemical-heavy farming have depleted soil organic
carbon (SOC). CRA practices like Direct Seeded Rice (DSR) and Zero Tillage are essential to
restore soil health and moisture retention.

5. Strategic Autonomy & "BioE3" Policy

CRA is central to India's BioE3 (Economy, Environment, and Employment) Policy. By adopting
genome-edited crops and bio-fertilizers, India can:

e Meet its Net-Zero 2070 commitments by turning farms into "carbon sinks" through agroforestry
and DAC-assisted sequestration.

India’s Current Status & Trends:
1. Macro-Economic Status
e GDP Contribution: Agriculture contributes approximately 18-20% to India's GDP.

e Employment: Despite rapid urbanization, the sector remains the largest employer, supporting over
44-45% of the total workforce.
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e Real GVA Growth: The sector has maintained a steady momentum with an estimated growth rate
of 2.1-3% in recent years, despite global volatility.

e Budgetary Push: The Union Budget 2025-26 allocated over ¥2.1 lakh crore to the Ministry of
Agriculture, a 12% increase aimed specifically at "Digital Public Infrastructure" and "Climate

Resilient Research.”
2. Emerging Trends & Shifts
A. The "Digital Stack” Revolution

The "Agri Stack" has transitioned from a vision to a utility. By early 2026, over 70 million digital Farmer
IDs have been issued.

e Precision Agriculture: Integration of Al and loT is no longer a pilot project. Farmers are seeing up
to 20% reduction in input costs through satellite-based soil health monitoring.

o Drone Adoption: The market for agri-drones is projected to surpass $600 million in 2026, driven
by government subsidies (Drone Didi scheme) for precision spraying.

B. Transition to Natural & Regenerative Farming
There is a decisive shift toward Natural Farming (NMNF) to combat soil fatigue.

e Organic Leadership: States like Sikkim and Uttarakhand have achieved near-total organic status,
while Rajasthan and Maharashtra are rapidly scaling up through the Paramparagat Krishi Vikas
Yojana (PKVY).

e Bio-Inputs: The 2021 Fertilizer Control Amendment now fully integrates bio-stimulants, reducing
the heavy reliance on imported urea and DAP.

C. Diversification and Allied Sectors

e Horticulture over Cereals: For the first time, the acreage for horticulture (fruits/vegetables) is
outperforming traditional Rabi crops in growth terms, driven by health-conscious consumer
demand and higher export margins.

e The "Livestock Buffer": Animal husbandry and dairying now account for nearly 30% of average
farmer income, acting as a crucial safety net against crop failure.

3. Strategic "Self-Reliance” (Atmanirbharta)

e Pulse Mission: A 6-year mission launched in 2025 aims to make India completely self-reliant in
pulses by 2030.

o Oilseeds: Through the National Mission on Oilseeds, India is targeting a production increase
from 39 million tonnes to nearly 70 million tonnes by 2031 to cut the massive edible oil import
bill.

Key Government initiatives:
1. Mission Mausam (Phase I: 2024-2026)

o Panchayat-Level Forecasting: Moving from 12-km resolution to a highly localized 5-6 km
resolution, providing village-specific alerts.

¢ Nowcasting: Increasing the frequency of weather updates from every 3 hours to every hour.

¢ Weather Intervention: Researching technologies like Cloud Seeding and Hail Suppression to
actively manage local weather risks.

2. National Mission on Natural Farming (NMNF)

e Target: Transitioning 1 crore farmers to natural farming across 7.5 lakh hectares.
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Bio-Input Resource Centres (BRCs): Setting up 10,000 centres to provide farmers with local,
chemical-free alternatives (like Jeevamrut).

Incentives: Providing an output-based incentive of ¥4,000 per acre to support farmers during the
transition phase.

PM Fasal Bima Yojana (PMFBY)

New Covers: For the first time, it includes losses from Wild Animal Attacks and has reintroduced
Paddy Inundation (flooding) as a localized risk.

YES-TECH: Using satellite remote sensing for Yield Estimation System based on Technology to
ensure faster, dispute-free claim settlements.

FIAT Fund: A dedicated Fund for Innovation and Technology (¥824 Cr) to upgrade insurance
tech.

BioE3 Policy (Economy, Environment, and Employment)

Biotechnology Focus: Promoting high-yield, climate-resilient, and bio-fortified seeds (rich in zinc
and iron).

Carbon Sequestration: Encouraging “"Carbon Farming" where farmers earn through the Carbon
Credit Trading Scheme (CCTS) by adopting regenerative practices.

Digital Public Infrastructure (Agri-Stack)

Farmer ID (Kishan Identity): A unified digital ID for over 70 million farmers (as of 2026) to
streamline the delivery of subsidies, soil health cards, and KCC credit.

Clean Plant Programme (CPP): A 1,765 crore initiative to provide virus-free, high-quality
planting material for the horticulture sector.

National Innovations in Climate Resilient Agriculture (NICRA)

Flagship research and demonstration programme led by Indian Council of Agricultural Research
(ICAR).

Implements climate-resilient villages model, combining technology, weather advisories and
capacity building.

Crop Diversification & Millet Promotion

Shift away from water-intensive crops in stressed regions towards millets, pulses and oilseeds.

Millets are climate-resilient (low water input, heat tolerant) and align with nutrition and
sustainability goals.

Major challenges in scaling CRA in India:

1.

The "Adoption Gap" among Smallholders

Over 85% of Indian farmers are small and marginal. For them, CRA is often perceived as a "high-risk"

transition.

Fear of Failure: Farmers operating on thin margins are reluctant to switch from chemical-intensive
"assured" yields to biological or natural farming, fearing a temporary dip in production (yield gap).

Knowledge Deficit: A survey indicated that while 90% of farmers are aware of climate change,
only 10% have formal training in CRA techniques like zero-tillage or microbial soil enhancers.

2. Technological & Digital Barriers

Digital Divide: Precision agriculture (using Al, drones, and sensors) requires stable internet and
digital literacy. While the "Agri Stack" is growing, many remote, climate-vulnerable zones remain
"analog."
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Inconsistent Quality of Bio-inputs: The market for bio-fertilizers and bio-pesticides is plagued
by quality inconsistencies, which erodes farmer trust in biological alternatives compared to
standardized chemical fertilizers.

3. Resource & Infrastructure Constraints

High Initial Capital: Technologies like solar-powered micro-irrigation or Direct Air Capture
(DAC) for greenhouses have high upfront costs that are prohibitive without significant subsidies.

Custom Hiring Centres (CHCs) Shortage: Implements for CRA (like Happy Seeders for zero-
tillage) are expensive. Current CHCs are often under-equipped or unavailable during peak demand
seasons (e.g., the short window between Paddy and Wheat).

Institutional Fragmentation: As noted in the CEEW 2025 report, there is often an overlap or lack
of coordination between different local bodies like KVKs (Krishi Vigyan Kendras), ATMAs
(Agricultural Technology Management Agency), and the State Agriculture Departments.

4. Policy and Economic Misalignments

Incentive Bias: Subsidies for electricity and chemical fertilizers often discourage water and soil
conservation. Farmers are incentivized to grow "water-guzzling" crops like rice in water-stressed
regions because of the assured Minimum Support Price (MSP).

Climate Insurance Penetration: While the PM Fasal Bima Yojana (PMFBY) has improved, it
currently covers only about 40% of farmers. Scaling this to 100%—including tenant farmers—
remains a massive administrative hurdle.

Way forward:

1. Institutionalizing the "Lab-to-Land" Pipeline

Expansion of NICRA: The National Innovations in Climate Resilient Agriculture (NICRA) should
move beyond 151 clusters to cover all 310 "high-risk” districts identified by the ICAR.

Revamping KVKs: Transforming Krishi Vigyan Kendras into Climate Innovation Hubs equipped
with digital twins of local farms to simulate weather impacts before the sowing season.

2. Technological & Biological Leapfrogging

Precision Biomanufacturing: Under the BioE3 Policy, India must scale the production of climate-
specific microbial consortia (bio-stimulants) that help crops survive extreme heat and salinity.

Genome Editing: Fast-tracking the deployment of non-GMO, CRISPR-edited varieties that are
drought-tolerant, specifically for staples like rice and wheat.

Digital Public Infrastructure (Agri-Stack): Leveraging the Unified Farmer ID to provide hyper-
local, "Panchayat-level" weather advisories through Al-driven platforms like Bhashini (for
vernacular accessibility).

3. Financial & Policy Re-alignment

Green Subsidies: Gradually shifting from "Input Subsidies” (power, urea) to "Ecosystem Service
Payments.” Farmers should be paid for sequestering carbon, improving soil organic matter, and
conserving groundwater.

Carbon Credit Integration: Creating a robust domestic market for agricultural carbon credits,
allowing farmers to monetize practices like Direct Seeded Rice (DSR) and Zero Tillage.

Income-Replacement Insurance: Expanding pilot schemes that provide immediate payouts to
outdoor workers (especially women) during extreme heatwaves, ensuring they don't have to
choose between health and livelihood.
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4. Resource Circularity & Infrastructure

Water Management: Scaling “Per Drop More Crop” by making micro-irrigation mandatory for
water-guzzling crops like sugarcane in semi-arid zones.

Decentralized Storage: Investing in solar-powered cold storage at the village level to reduce post-
harvest losses, which often spike during unseasonal rains.

Conclusion:

In the vision of Viksit Bharat @2047, Climate-Resilient Agriculture must evolve from a survival strategy
into a technology-enabled, climate-secure and farmer-centric growth model—ensuring prosperity,
sustainability and global leadership for Indian agriculture.

Q. “Climate-Resilient Agriculture is not merely an environmental necessity but a developmental

imperative for Indja.” Critically examine.

3.2.2. INDIA’S PROGRESS ON ITS CLIMATE TARGETS

Context: In early 2026, the Supreme Court

stayed its own order that defined Aravalli hills
strictly by a 100-meter elevation threshold.
Critics in warn this rule excludes 31.8% of the
range, stripping legal protection from lower
ridges. This fragmentation threatens India's
climate targets by accelerating desertification
and destroying vital groundwater recharge
zones for the National Capital Region.

Core Definitions:

1. Emission Intensity

Significance: It serves as a metric for "carbon efficiency." India’s goal is to decouple growth from
emissions—meaning the economy grows while the amount of carbon required to produce that
wealth shrinks.

Formula: Emission Intensity = Total Emissions / Real GDP

2. Forest (The Triple Definition)

The definition is currently under heavy legal scrutiny due to the Forest Conservation (Amendment)

Act, 2023 and recent Supreme Court interventions:

Recorded Forest Area (RFA): Lands recorded as "forest" in any government record (Revenue or
Forest Dept).

Forest Cover (ISFR): Any land area of more than 1 hectare with a tree canopy density of more

than 10%, irrespective of ownership or legal status.

Deemed Forest: Areas that look like forests (dictionary meaning) but aren't officially recorded.
Note: The Supreme Court (2024-25) clarified that states must continue protecting these to maintain
ecological balance.

3. Net Zero (Carbon Neutrality)

A state where the amount of greenhouse gases emitted into the atmosphere is balanced by the
amount removed from the atmosphere.
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4.

e India's Target: 2070.
Carbon Sink

A natural or artificial reservoir that accumulates and stores some carbon-containing chemical
compound for an indefinite period.

e India's NDC Goal: Create an additional sink of 2.5 to 3 billion tonnes of $CO_2$ equivalent
through additional forest and tree cover by 2030.

India’s Climate Targets (The "Panchamrit” Goals):

The Panchamrit (Five Nectars) goals were unveiled at COP26 in Glasgow (2021) and form the bedrock of

India's updated Nationally Determined Contributions (NDCs). These five specific targets are:

1.

Non-Fossil Energy Capacity

e Target: Reach 500 GW of non-fossil fuel energy capacity by 2030.
e Note: This includes solar, wind, nuclear, and large hydro.
Renewable Energy Share

e Target: Meet 50% of India's cumulative electric power installed capacity from non-fossil fuel-
based energy resources by 2030.

e Clarification: The original 2015 target was 40%; this was an upward revision.
Reduction in Total Carbon Emissions
e Target: Reduce total projected carbon emissions by 1 billion tonnes between now and 2030.

e Significance: This is a "volume-based" commitment aimed at slowing down the growth of absolute
emissions.

Reduction in Emission Intensity

e Target: Reduce the emission intensity of GDP by 45% by 2030, compared to 2005 levels.
o Clarification: This was increased from the previous target of 33-35%.

Net-Zero Emissions

e Target: Achieve the target of Net Zero emissions by 2070.

e Definition: Balancing the amount of greenhouse gas produced with the amount removed from the
atmosphere.

Present Status:

1.

Headline Achievements

e The 50% Milestone: In June 2025, India officially achieved 50% of its installed power capacity
from non-fossil sources, hitting this 2030 NDC target five years ahead of schedule.

o Emission Intensity: India has reduced its emission intensity by ~36% (from 2005 levels). It is
comfortably on track to meet or exceed the 45% reduction target by 2030.

e Carbon Sink: As per the latest government reports (PIB/ISFR), India has already created an
additional sink of ~2.29 billion tonnes of $CO_2e$, nearly reaching the lower end of its 2.5-3
billion tonne target.

¢ Global Ranking: India currently ranks 23rd in the Climate Change Performance Index (CCPI) 2026
(a slight drop from previous years due to continued coal expansion, though still among the top-
performing G20 nations).
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2. Energy Mix Breakdown

As of late 2025, India’s total installed capacity crossed the 500 GW mark.

Source Capacity Status / Growth

(approx.)
Solar Power ~132 GW Leading the transition; 35 GW added in 2025 alone.
Wind Power ~54 GW Crossed the 50 GW milestone in early 2025.
Non-Fossil Total ~262 GW Includes Solar, Wind, Large Hydro (~50 GW), and Nuclear.
Fossil (Coal/Gas) ~246 GW Still constitutes the majority of actual generation.

3. Implementation Status of Missions

PM Surya Ghar: Over 1.8 million households have been solarized by early 2026 under the rooftop
solar scheme.

Green Hydrogen: The National Green Hydrogen Mission has moved into the "implementation
phase" with the first major commercial pilot plants expected to go online by 2027-28.

Carbon Market: The Carbon Credit Trading Scheme (CCTS) was fully operationalized in 2025,
with intensity targets notified for sectors like Cement and Steel.

Key Government Initiatives:

1. The Power & Industry Sector (Mitigation)

Carbon Credit Trading Scheme (CCTS): Fully operationalized in 2025-26, it replaces the old
Perform, Achieve and Trade (PAT) scheme.

Status: It initially covers 9 energy-intensive sectors (including Steel, Cement, and Aluminum).
Mechanism: It uses a "Baseline-and-Credit" system where companies earn credits for reducing
their emission intensity beyond a set benchmark. These credits are tradable on a domestic carbon
market.

National Green Hydrogen Mission (NGHM):

Target: Production of 5 MMT (Million Metric Tonnes) of Green Hydrogen per annum by 2030.
Present Status: By early 2026, the first commercial-scale pilot projects for Green Steel and

Hydrogen-powered mobility (trucks and buses) have been launched with an outlay of ~%19,744
crore.

2. The Energy Access Sector (Decentralization)

o

o

o

PM-Surya Ghar: Muft Bijli Yojana:
Target: 10 million (1 Crore) households.
Status: As of January 2026, over 25 lakhs (2.5 million) households have installed rooftop solar.

Impact: Over 7.7 lakh households have reported zero electricity bills, significantly reducing the
load on coal-fired grids.

The Transport Sector (E-Mobility)

PM E-DRIVE Scheme: Subsumed the previous FAME-II/EMPS initiatives; active from 2024 to
March 2026.

o Budget: 10,900 crores.
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o Status: Successfully incentivized over 2.8 lakh electric 3-wheelers (L5 category) and nearly 24
lakh electric 2-wheelers by the end of 2025. It now includes a Payment Security Mechanism
(PSM) for e-buses to encourage private operators.

4. The Ecosystem & Carbon Sink (Sequestration)
e MISHTI (Mangrove Initiative for Shoreline Habitats & Tangible Incomes):
o Target: Restoration of 540 sq. km of mangroves across 11 states/UTs by 2028.
o Progress: Approximately 35% of the target (nearly 190 sqg. km) has been achieved by 2026, with
Gujarat leading the plantation efforts.
e Green Credit Program (GCP):
o Concept: A voluntary market-based mechanism to reward "pro-planet" actions.
o Current Focus: Primarily tree plantation on degraded forest lands. By 2026, credits are being used
by industries to meet their Compensatory Afforestation obligations.
5. Behavioral Change
o LiFE (Lifestyle for Environment): India’s signature global movement.
o Latest Step: The notification of Eco-Mark Rules (2024-25) to encourage consumer demand
for resource-efficient and environment-friendly products.
Challenges:
1. The "Generation-Capacity” Gap

The Reality: As of early 2026, non-fossil sources make up over 51% of installed capacity, but they
only contribute ~22-25% of actual electricity generation.
Baseload Reliability: Coal still accounts for ~75% of actual generation. Because solar and wind

are intermittent, the grid relies on coal to provide "baseload" power (steady supply) during the
night or calm days.

The Storage Bottleneck

Massive Deficit: The Central Electricity Authority (CEA) projects a need for ~336 GWh of storage
by 2030. Currently, India has less than 1 GWh of operational Battery Energy Storage Systems
(BESS).

Critical Minerals: India is nearly 100% dependent on imports for lithium, cobalt, and nickel—the
"building blocks" of batteries—primarily from China and the DRC.

Absolute Emissions vs. Intensity

The Paradox: India's Emission Intensity is falling (meaning we are getting more "green" per unit
of GDP), but our Absolute Emissions are still rising (up ~5.3% in 2024).

Growth Pressure: Massive urbanisation and cooling demand during record-breaking heatwaves
are forcing India to keep older coal plants running and even plan 80 GW of new coal capacity by
2032.

The Aravalli Legal & Ecological Crisis

A significant challenge to the Carbon Sink target (2.5-3 billion tonnes) is the protection of existing

natural barriers like the Aravallis.

The "100-Meter" Rule: In late 2025, a Supreme Court-accepted definition classified "Aravalli hills"
only as landforms 100 meters or higher.
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e The Risk: Critics argue this excludes nearly 30% of the range (lower ridges and valleys). If these

areas are "de-classified," they become vulnerable to mining and real estate, destroying vital
groundwater recharge zones and allowing the Thar Desert to expand eastward.

5. DISCOM Financial Stress

e Distribution Companies (DISCOMs) remain the "weakest link." High-paying industrial customers
are moving to their own solar plants (captive power), leaving DISCOMs with poor consumers and
massive debt. This prevents them from investing in the "Smart Grids" needed to handle renewable
energy.

Way Forward:
A. Energy Sector: From "Capacity” to "Generation”

e Scaling Storage (BESS & Pumped Hydro): India must prioritize the National Energy Storage Policy
to bridge the gap where 51% capacity only provides 22% generation. Investing in Sodium-ion or Solid-
state batteries can reduce the "lithium dependency” on imports.

e Green Hydrogen Ecosystem: Accelerate the SIGHT (Strategic Interventions for Green Hydrogen
Transition) program to decarbonize "hard-to-abate" sectors like heavy shipping and steel, where
solar/wind cannot directly be used.

B. Ecological Resilience: Protecting Natural Sinks

e Aravalli Landscape Management: Moving away from the "100-meter height" definition toward a
Landscape-level approach. The Supreme Court's 2026 directive to prepare a Management Plan for
Sustainable Mining (MPSM) must ensure that lower ridges and valleys—vital for groundwater
recharge—are not sacrificed for mining.

e Quality over Quantity in Forestry: Shift focus from mere plantation numbers (under CAMPA) to
Assisted Natural Regeneration (ANR). This ensures that the carbon sink target of 2.5-3 billion tonnes
is met with diverse, native forests rather than monoculture timber plantations.

C. Market & Finance
e Operationalizing the Indian Carbon Market: Transitioning the Carbon Credit Trading Scheme
(CCTS) from "intensity-based" targets to "absolute caps" for major polluters by 2030.

e Climate Finance: Continued global advocacy (via platforms like the G20 or COP) for the promised
$100 billion annual climate fund from developed nations, which is essential for India’s technology
transfer needs.

Conclusion

India is a "climate overachiever" in terms of its initial Paris promises but faces a steeper climb for its 2070
Net Zero goal. Success will depend on whether India can bridge the gap between installed capacity and
actual generation through storage technology and global financial cooperation.

Q. ‘India’s climate commitments reflect a careful balance between developmental priorities and
environmental responsibility.” Examine India’s progress towards its climate targets in the light of this
statement.
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3.3. INTERNAL SECURITY

3.3.1. NATGRID: THE "SEARCH ENGINE" OF MODERN INTELLIGENCE

Context: The National Intelligence Grid (NATGRID) has
recently undergone a massive expansion, most notably
with its late 2025 integration with the National
Population Register (NPR). While the government 7 _

frames it as a vital shield against terror, critics have ; "f.”.f.'».l = =15

dubbed it the "search engine of digital authoritarianism"

I 7=

due to its unprecedented ability to profile nearly 1.2
billion citizens.

DRSS NGV A

Origin:

e Conception: Brainchild of former Home Minister P. Chidambaram, conceived in 2009 following the
intelligence gaps exposed by the 26/11 Mumbai terror attacks.

e Purpose: To eliminate "information silos" where different agencies hold pieces of a puzzle but fail to
connect them.

e Current Status (2026): Fully operational since 2023, now processing over 45,000 queries monthly. It
has evolved from a counter-terror tool into a broader law-enforcement infrastructure accessible to 11
central agencies and State police (SP rank and above).

The Mechanics: How it Works

The "search engine" metaphor for NATGRID is technically rooted in its Federated Architecture. Unlike a

traditional database that copies and stores information in one place, NATGRID acts as a secure "pipeline"

that connects to various data silos.

A. The Core Architecture: Federated Search

¢ Hub-and-Spoke Model: NATGRID operates as a central hub, with 21 service providers (banks, airlines,
telecom) acting as spokes.

e On-Demand Retrieval: When an authorized officer queries a name or a number, the system fetches
relevant data in real-time from the original source.

e No Permanent Storage: Crucially, NATGRID does not "own" the raw data. It retrieves it, standardizes
it for viewing, and then clears it once the query is closed (though logs of the query are kept for
auditing).

B. The "Brain": Al and Analytics

To make sense of billions of data points, NATGRID uses a suite of indigenous Al tools, most notably

"Gandiva"” (named after the celestial bow of Arjuna).

o Entity Resolution: If a suspect uses different names at a bank, a different spelling on a flight, and a
fake ID for a SIM card, Gandiva uses Al to determine if these separate "entities" are actually the same
person.

o Facial Recognition: It can match a CCTV image against a database of over 100 crore facial entries
(sourced from passports, driving licenses, and even masked faces captured during the pandemic).

e Link Analysis: It maps "hidden connections"—for example, showing if two people who have never
called each other have both sent money to the same third-party account.
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Data Categories & Sensitivity Levels
Non-Sensitive Data (Level 1)

o Definition: Publicly available or administrative records that do not reveal intimate personal habits
or financial status.

e Examples: Vehicle Records: Vahan (Registration) and Sarathi (Driving License) data.
o Identity Basics: Aadhaar (basic demographic details, not biometrics).
o Public Movement: FASTag logs for highway tolls.

e Access: Broadly accessible to all 11 central agencies and State police officers (SP rank and above)
for routine verification.

Sensitive Data (Level 2)

o Definition: Information that tracks an individual's movement, communication patterns, and daily
habits.

e Examples:

o Travel Logs: Airline PNRs, railway passenger data (IRCTC), and immigration/visa exit-entry
records.

o Communication Metadata: Telecom KYC and Call Detail Records (CDR)—specifically who was
called and when, but not the content of the conversation.

o Social Footprint: Social media account linkages (posts related to specific monitored topics).

e Access: Requires a higher level of authorization and a logged justification within the NATGRID
portal.

Highly Sensitive Data (Level 3)

o Definition: Financial and personal data protected by strict confidentiality laws (like the Income Tax
Act). This is the "inner sanctum" of a citizen's digital life.

e Examples:

o Financial Transactions: Bank account statements, credit/debit card transaction logs, and
Suspicious Transaction Reports (STRs) from the FIU.

o Taxation: Income Tax (PAN) records and GST filings.
o Trade: Detailed Export-Import (EXIM) data.

e Access: Subject to additional safeguards. Even authorized agencies need senior-level approval
(often Joint Secretary rank) to pull these records, and the query is "flagged" for mandatory auditing.

Significance for Internal Security:

NATGRID serves as the "connective tissue"” of India’s intelligence architecture. Its significance lies in
transitioning the country from a reactive security posture to a proactive, intelligence-led one.

A.

Breaking Information Silos

The primary failure during the 26/11 attacks was that different agencies held different "puzzle pieces"
(e.g., David Headley's travel records, hotel stays, and visa details) but couldn't link them in time.
NATGRID provides a single window for 11 user agencies to “"connect the dots" instantly.

Dismantling Terror Financing and Hawala

By categorizing bank statements and tax records as "Highly Sensitive," NATGRID allows the Financial
Intelligence Unit (FIU) and Enforcement Directorate (ED) to:
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e Track sudden, high-value cross-border remittances.

e |dentify "shell companies" by linking multiple bank accounts to a single PAN or Aadhaar via Entity
Resolution.

Predictive Policing and Network Mapping

e Mapping Sleeper Cells: If a suspect is identified, agencies can now map their "household
relationships" and "extended family networks" through NPR data to identify potential logistical
support systems or "safe houses."

e Pattern Recognition: The Al tool Gandiva can flag "irregular behaviors," such as a group of
individuals from different states purchasing one-way tickets to a sensitive border area using SIM
cards registered at the same address.

Faster "Golden Hour" Response
In the immediate aftermath of a crime or terror threat (the "Golden Hour"), the system eliminates the

need for formal, paper-based requests between departments. A query that previously took 3—-4 weeks

of inter-departmental correspondence now takes seconds.

Advanced Identification (Facial & Biometric)

e Facial Recognition: NATGRID has access to a facial database of over 100 crore entries. Even if a
suspect is wearing a mask (using data refined during the COVID-19 pandemic), the system can
match facial geometry against driving licenses and passports with high accuracy.

e CCTNS Integration: By linking with the Crime and Criminal Tracking Network & Systems, it
connects 14,000+ police stations, allowing a central agency to see if a local "petty criminal” in one
state matches a "terror suspect” profile in another.

Why it’s called "Digital Authoritarianism":

Critics argue that NATGRID represents a "Digital Panopticon” where the state possesses an all-seeing eye,

often without the necessary democratic guardrails.

Mass Surveillance vs. Targeted Intelligence: While traditional intelligence targets "known suspects,"
NATGRID allows for "bulk data analysis.” By linking 24+ databases, the state can monitor the lives of
1.2 billion people to find patterns, rather than starting with a specific crime.

The "Search Engine" for Dissent: Because NATGRID aggregates social media, travel, and financial
data, it can be used to profile not just terrorists, but activists, journalists, and political opponents. This
creates a "Chilling Effect” where citizens self-censor their behavior, knowing their digital footprint is
being permanently mapped.

Exclusion from Accountability: NATGRID is exempt from the Right to Information (RTI) Act.
Citizens cannot ask how their data is being used, who has accessed it, or request that incorrect profiles
be corrected.

Lack of Judicial Oversight: In many democracies, accessing sensitive financial or private data requires
a Judicial Warrant. In NATGRID, an executive officer (SP rank or above) can initiate a query based on
administrative discretion, bypassing the judiciary entirely.

Current Challenges:

Absence of Data Sovereignty: Despite the Digital Personal Data Protection Act (DPDPA), the
government enjoys broad exemptions under "National Security" clauses, leaving citizens with little
recourse against the state.
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Al Bias: Tools like Gandiva (for facial recognition) are prone to "False Positives," which could lead to
the wrongful harassment of innocent citizens based on algorithmic errors.

Way Forward:

A.

Establishing a Statutory Foundation

The NATGRID Act: Currently, NATGRID operates via executive orders (Cabinet Committee on
Security). To survive judicial scrutiny under the Puttaswamy "Triple Test" (Legality, Need, and
Proportionality), Parliament must pass a dedicated Act.

Defining "Purpose Limitation": The law must strictly define the crimes for which NATGRID can be
accessed (e.g., Terrorism, Narcotic Trafficking, Money Laundering) to prevent "function creep" into civil
or political profiling.

Enhancing Oversight Mechanisms

Parliamentary Committee on Intelligence: Following global best practices (like the UK's ISC or US
Senate Select Committee), India should establish a cross-party parliamentary committee to review
NATGRID's operational efficacy and budgeting without compromising operational secrecy.

Judicial Warrants for "Highly Sensitive” Data: While routine verification (Level 1) can stay
administrative, fetching Level 3 (Financial/Tax) data should require an electronic warrant from a
designated National Security Judge.

Technological Safeguards (Privacy-by-Design)

Zero-Knowledge Proofs: Implementing cryptographic methods where agencies can verify a suspect's
identity or link without actually "seeing” the private data of millions of innocent bystanders.

Blockchain-Based Audit Trails: Every single query by an officer should be logged on a tamper-proof
blockchain. These logs should be subject to blind audits by an independent data protection authority.
Alignment with DPDPA Rules (2025): Though security agencies have exemptions, NATGRID should
voluntarily adopt the "Data Minimization" principles of the Digital Personal Data Protection Rules, 2025,
ensuring they only retrieve what is strictly necessary.

. Strengthening the Federal Compact

State-Level Capacity Building: Since Law and Order is a State subject, the center must provide
training and infrastructure to State Police (SP rank+) to ensure they use NATGRID data responsibly and
ethically.

Joint Command Centers: Establishing regional NATGRID nodes where central and state agencies can
collaborate in real-time during "Golden Hour" crises.

Conclusion:

NATGRID represents India's shift towards intelligence-led, technology-driven internal security. If
strengthened with robust legal safeguards, transparency, and accountability, it can become a powerful tool
to enhance national security while upholding constitutional values and democratic rights.

Q

“The evolution of NATGRID from a post-26/11 intelligence aggregator to an Al-driven infrastructure
linked with the National Population Register (NPR) marks a paradigm shift in India’s security
architecture. While it addresses critical intelligence gaps, it raises profound concerns regarding ‘Digital
Authoritarianism' and the erosion of the Right to Privacy." Critically analyze.
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3.3.2. ILLEGAL IMMIGRATION IN INDIA

Context: The Immigration and Foreigners Act, 2025 has
replaced colonial-era laws like the Foreigners Act, 1946.
The
Mission aims to address demographic shifts in border
states (Assam, West Bengal) while balancing the "Viksit
Bharat" economic goals.

About lllegal Immigration

Prime Minister's High-Powered Demography

Definition: As per the Citizenship Act (amended) and
the 2025 Act, an illegal immigrant is a foreigner who:

1. Enters India without valid travel documents (clandestine entry).

2. Overstays beyond the permitted period of their visa (visa-flipping or overstaying).

Data and Facts: The Scale of the Issue

o Bangladeshi Influx: Estimates cited in Parliament (2016) suggested approximately 2 crore (20
million) illegal Bangladeshi immigrants reside in India.

o Rohingya Presence: Government data indicates around 75,000 Rohingya immigrants are in India,
with roughly 22,000 registered with the UNHCR.

o Operational Success: Under Operation Kalnemi (2025), Uttarakhand authorities arrested 511
individuals, including 19 Bangladeshis, within a single month.

o Global Context: In 2025, the U.S. and EU saw a "restrictionist turn," with the U.S. projecting
negative net migration for 2026 due to mass removals and voluntary departures.

lllegal Immigrant vs. Refugee

Refugee: A person who flees their country due to a well-founded fear of persecution (religion, race,
nationality, political opinion, or social group) and seeks international protection. Defined by the 1951
Refugee Convention (though India is not a signatory).

lllegal (Irregular) Migrant: A person who enters or stays in a country without valid legal
authorization, primarily for economic or personal reasons, and is governed by domestic immigration
laws.

Reasons of lllegal Immigration in India

1.

Push Factors (Distress at Home)

¢ Political Instability & Persecution: Conflict and ethnic violence (e.g., the Rohingya crisis in
Myanmar or political turmoil in Bangladesh and Afghanistan).

e Economic Distress: High levels of poverty, stagnant industrial growth, and lack of employment
opportunities in neighboring LDCs (Least Developed Countries).

¢ Climate Change (The "New" Driver): Environmental displacement due to rising sea levels,
cyclones, and riverbank erosion in the Ganges-Brahmaputra delta.

e Demographic Pressure: Extreme population density in countries like Bangladesh leading to a
“crisis of living space."

2. Pull Factors (Attraction to India)

e Economic Opportunity: The demand for low-skilled, cheap labor in India's growing construction,
textile, and agriculture sectors.

e Better Standard of Living: Access to better healthcare, education, and relative social stability
compared to the home country.
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e Cultural & Ethnic Affinity: Shared languages (like Bengali), religion, and kinship ties across the
border make integration and "disappearing" into the local population easier.

e Welfare Access: The perceived or actual ability to access Indian subsidies and welfare schemes
(Aadhaar, Ration cards) through fraudulent means.

3. Facilitating Factors (Structural Gaps)

e Porous Borders: Rivering, hilly, and forested terrain along the 4,096 km Indo-Bangladesh border
makes 100% fencing physically and technologically challenging.

¢ Organized Smuggling Networks: Highly profitable "Donkey Route" syndicates and human
traffickers who facilitate clandestine crossings.

e Historical Legacy: The arbitrary nature of the Radcliffe Line (Partition) left many villages and
families split across a line that remains culturally "invisible" to locals.

Impact of lllegal Immigration in India
1. Internal Security Threats

e Terrorism & Infiltration: Porous borders allow "sleeper cells" and anti-national elements to enter
clandestinely (e.g., links to the 2014 Burdwan blast).
e Transnational Crime: lllegal routes are heavily exploited for Human Trafficking, Cattle
Smuggling, and Narco-terrorism (Golden Triangle influence: Myanmar, Thailand, Laos).
¢ Radicalization: Periodic clashes between indigenous groups and migrants often provide fertile
ground for communal polarization and radicalization.
¢ Identity Fraud: Use of forged documents (Aadhaar, Voter IDs) undermines the integrity of
national databases and security screening.
2. Demographic and Social Impact
e Altered Ethnic Balance: Large-scale influx changes the population composition in border districts
of Assam and West Bengal, leading to "Son of the Soil" movements.
e Social Friction: Competition for resources leads to ethnic and communal tensions (e.g., the
historical Assam Movement and the 2012 Kokrajhar riots).
e Urban Strain: Migrants often settle in urban slums (Delhi, Mumbai), leading to unplanned
urbanization and pressure on sanitation and housing.
3. Economic Impact
e Wage Suppression: lllegal immigrants often work for lower wages, which displaces local low-
skilled laborers and depresses the local wage market.
e Resource Depletion: Increased pressure on land, forests, and water. In the Northeast, this has led
to the encroachment of forest lands and ecologically sensitive areas.
e Fiscal Burden: Diversion of state welfare benefits (free rations, healthcare) to non-citizens,
straining the exchequer.
4. Political Impact
¢ Vote Bank Politics: Accusations of "document-for-vote" rackets lead to polarized electoral politics
and weaken the democratic mandate.
¢ Administrative Cost: Enormous state expenditure is diverted to border fencing (CIBMS),
maintenance of Foreigners' Tribunals, and NRC-like exercises.

Key Government Initiatives to Combat lllegal Immigration in India
1. Legislative & Digital Overhaul
¢ Immigration and Foreigners Act, 2025: Replaces 20th-century laws (1920, 1939, 1946) with a
single, unified code.
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o Codification of Power: Formally codifies the powers of the Bureau of Immigration to detain
and deport.
o Burden of Proof: Shifts the responsibility to the individual to prove legal citizenship
(reaffirming Section 9 of the old Foreigners Act).
¢ Integrated Immigration Management System (IIMS): A new digital successor to IVFRT. It
integrates biometric data from airports, seaports, and land checkpoints into a real-time tracking
database.
Strategic Missions

¢ High-Powered Demography Mission (Launched late 2025): Focus: Aimed at identifying and
rectifying demographic distortions in sensitive border districts.
o Method: Uses Al-based data analytics to cross-reference birth records, land records, and
Aadhaar data to find anomalies in population growth.
¢ Special Intensive Revision (SIR) 2026: A nationwide exercise to sanitize electoral rolls in 12 states
(including UP, WB, and Assam) to remove undocumented residents before the 2026 state
assembly elections.

Border Management (Physical & Technological)

¢ CIBMS (Comprehensive Integrated Border Management System):
o "Smart Fencing": Utilizing laser walls, thermal imagers, and seismic sensors.
o Project BOLD-QIT: Border Electronically Dominated QRT Interception Technique deployed in
riverine areas of the Brahmaputra where physical fencing is impossible.

e Anti-Drone Grid: Installation of high-mast lighting and electronic jamming systems along the
western and eastern borders to prevent the "drone-drop" of forged identity documents and
weapons.

e Operation Sindoor: A targeted operation to curb infiltration along the Nepal-India porous border
by strengthening physical checking at transit points.

Administrative Tightening

¢ Aadhaar Sanitization: State governments (like Assam) have restricted Aadhaar issuance to adults
only through District Commissioners to prevent illegal immigrants from obtaining IDs.

¢ Detention & Holding Centres: Directed by the MHA in 2025, states are setting up district-level
temporary holding centers to house "suspected foreigners" during the 30-day verification window.

Global Initiatives & Perspective

¢ Global Compact for Migration (GCM): India is a signatory to this IOM framework for safe and
orderly migration.

¢ Non-Signatory Status: India remains not a party to the 1951 Refugee Convention, preferring an
ad-hoc, humanitarian approach to protect sovereignty.

¢ Regional Protocols: Use of BIMSTEC for joint verification and repatriation talks with Dhaka and
Naypyidaw.

Challenges in Tackling lllegal Immigration in India

Difficult Terrain: Dense forests in Meghalaya and swampy marshes in the Sundarbans provide natural
cover for clandestine entry, making manual patrolling inefficient.

Ethnic & Linguistic Contiguity: This "Ethnic Camouflage” makes it nearly impossible for security
forces to distinguish them from locals.

Document Fraud Syndicates: Sophisticated networks create "ldentity Packages” (fake birth
certificates, ration cards) which are then used to legitimately obtain Aadhaar cards, effectively
“"laundering"” their identity.
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e Burden of Proof: Under the Immigration and Foreigners Act, 2025 (and the previous 1946 Act), the
burden of proof lies on the individual.

¢ Tribunal Backlogs: Over 100 Foreigners’ Tribunals (FTs) are overwhelmed with cases. Disposed cases
are often challenged in Higher Courts, leading to a "Judicial Stalemate."

¢ Lack of a Refugee Law: India’s lack of a formal refugee law leads to "Strategic Ambiguity," where the

state struggles to legally distinguish between Persecuted Refugees (humanitarian) and Economic
Infiltrators (security).

e Vote Bank Politics: Local political patronage often provides a "protective shield" to illegal immigrants
in exchange for electoral support.

Way Forward: Tackling Illegal Immigration in India

1. Legislative Reform: India needs a dedicated National Asylum/Refugee Law to clearly distinguish
between Refugees (fleeing persecution) and lllegal Migrants (seeking economic gain).

2. Smart Borders: Rapidly scaling the Comprehensive Integrated Border Management System
(CIBMS) to cover all riverine and hilly gaps using laser walls, satellite surveillance (Cartosat/GSAT-7),
and Al-driven motion sensors.

3. Diplomatic Repatriation Treaties: India must leverage "Small Tables" (like BIMSTEC) to sign formal
Repatriation Treaties with Bangladesh and Myanmar. Establishing clear, time-bound protocols for
nationality verification and the return of undocumented individuals to reduce the burden on detention
centers.

4. "Vibrant Villages” & Community Policing: Strengthening the Vibrant Villages Programme to
prevent the outmigration of Indian citizens from border areas, which often creates "demographic
vacuums"” that illegal immigrant fill.

Conclusion

lllegal immigration is no longer just a border issue; it is a complex governance challenge involving
technology, human rights, and regional diplomacy. While the Immigration and Foreigners Act, 2025
provides the teeth, India's success will lie in ensuring that the hunt for "infiltrators" does not compromise
the dignity and rights of its own citizens.

Q. How illegal transborder migration does pose a threat to India’s security? Discuss the strategies to curb
this, bring out the factors which give impetus to such migration.

3.4. SCIENCE & TECHNOLOGY

3.4.1. INDIA’S RESEARCH DEFICIT

Context:
The Core Paradox: Grand Ambition vs. Ground Reality

India is home to roughly 17.5% of the world’s population
and is the fastest-growing major economy. However, its
contribution to global research output stands at a mere 3%.

e The Vision: To transition from being a "consumer of
technology" to a "pioneer of transformation" (as
emphasized by the PM at the Emerging Science,
Technology and Innovation Conclave - ESTIC 2025).
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The Reality: Stagnant R&D spending, a critical "brain drain" of talent, and a massive disconnect
between laboratory research and market application.

Issues in the India’s research ecosystem:
A. The Scale of the Deficit

The "Research Deficit" is most visible in the stagnant funding and output metrics:

GDP Expenditure: India’s Gross Expenditure on R&D (GERD) has hovered around 0.64-0.7% of GDP
for over a decade. In contrast, technologically advanced nations like the US, China, and Israel spend
between 2.5% and 4.5%.

The Private Sector Gap: In advanced economies, the private sector contributes 60-70% of total R&D.
In India, it is roughly 36. A single multinational like Huawei spends more on R&D than the entire Indian
public and private sector combined.

Researcher Density: India has roughly 216 researchers per million people, compared to 1,200 in
China and over 4,000 in the US.

Structural Weaknesses and Bottlenecks

The deficit is not just financial but structural.

C.

Teaching vs. Research: Indian universities remain largely “teaching-centric." Research is often isolated
in specialized labs (like CSIR or DRDO), leading to a lack of innovation culture in the broader academic
ecosystem.

The Brain Drain Imbalance: NITI Aayog recently noted a 1:28 ratio of inbound to outbound students.
Indian students’ overseas expenditure is projected to hit ¥6.2 lakh crore by 2025, which represents
about 75% of India’s overall trade deficit.

Intellectual Property (IP) Culture: While patent filings have increased, the commercialization of these
patents remains low due to weak industry-academia linkages.

Strategic Consequences

Failure to bridge this gap leads to several "sovereignty risks":

Bilateral Trade Deficits: India’s trade deficit with China is expected to reach $106 billion in 2025.
This is largely because India must import high-tech components (chips, solar cells, electronics) that it
does not research or manufacture domestically.

Technological Dependency: Without domestic R&D in frontier areas like Al, Semiconductors, and
Quantum Computing, India risks becoming a "digital colony" dependent on foreign infrastructure.

Government Responses and Initiatives:

1.

The RDI Scheme (The %1 Lakh Crore Landmark)

e Objective: To catalyze private sector participation in high-impact R&D, particularly in "Sunrise
Sectors."

e Funding Mechanism: Instead of simple grants, it provides long-term, low-interest (or nil
interest) loans and equity infusion. This addresses the "Valley of Death"—the gap where startups
fail due to a lack of capital for prototype-to-market transition.

e Target Sectors: Deep-tech (Quantum, Robotics), Al (Agriculture, Health), Biomanufacturing, and
Green Energy.
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2. Anusandhan National Research Foundation (ANRF)

The ANREF has officially subsumed the older Science and Engineering Research Board (SERB) to provide
a more "Mission-Mode" direction to Indian research.

JC Bose Grant (Dec 2025): A restructured grant offering ¥25 lakh annually for 5 years to senior
scientists, specifically designed to retain top-tier domestic talent and prevent the "Brain Drain."

University Integration: Unlike previous models that isolated research in elite labs (CSIR/IITs), the
ANREF is tasked with seeding a research culture in State Universities and Colleges, which house
95% of India’s students but currently receive minimal research funding.

3. Mission-Mode Interventions (2025-26)

IndiaAl Mission: Funding increased significantly to ¥2,000 crore in 2025 to build indigenous Al
compute capacity (targeting 38,000 GPUs) and "Al for India" solutions.

National Quantum Mission (NQM): Implementation has reached a critical phase with 4 Thematic
Hubs (T-Hubs) established at 1ISc Bengaluru and 1ITs (Madras, Bombay, Delhi).

Bio-RIDE Scheme: A 2,300 crore initiative to bridge the gap between academic synthetic biology
and industrial bio-manufacturing.

4. Structural Reforms: "Ease of Doing Research”

Procurement Reform: Streamlined rules for scientific equipment purchase to end the "L1" (Lowest
Bidder) hurdle that often forced scientists to buy sub-standard equipment.

IP Ecosystem: Simplified patent examination processes have led to a 17-fold increase in
registered patents over the last decade, with women now filing over 5,000 patents annually (up
from less than 100 in 2014).

PM Research Fellowship (PMRF): Expanded to provide 10,000 fellowships specifically for
researchers in top institutions to build a high-skill pipeline.

5. "Urban Innovation” & STEM Outreach

Atal Innovation Mission (AIM 2.0): Extended till March 2028 with a mandate to set up 50,000
Atal Tinkering Labs in schools. The goal is to correct the research deficit at the foundational level
by fostering a "problem-solving mindset" in children.

Way Forward: Reimagining the Strategy:

1. Financial Re-engineering: The 2% Target

GDP Benchmark: India must raise its Gross Expenditure on R&D (GERD) to at least 2% of GDP
(currently ~0.7%) within the next decade to be competitive with peers like China (2.4%) and the US
(3.5%).

Private Sector Pivot: The government's role should shift from being the primary funder to the
primary facilitator. The ¥1 lakh crore RDI Fund is the first step in incentivizing the private sector
to lead at least 60% of national R&D spending.

2. Structural "Lab-to-Market" Linkages

The "Fraunhofer” Model: India should adopt models similar to Germany's Fraunhofer Institutes,
where academic institutions and industry co-own research centers.

IIT Madras Research Park Scaling: Successful models like the IIT-M Research Park, which co-
locates 200+ companies with students and faculty, should be replicated in at least 20 major
regional hubs, particularly in State Public Universities.
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e TRL-Linked Funding: Funding should target Technology Readiness Levels (TRL) 4 and above,
ensuring that research doesn't just result in a paper but in a prototype ready for industrial scaling.

3. Regulatory & Intellectual Property (IP) Reform

e "Ease of Doing Research”: Radical simplification of procurement rules for scientific equipment.
Eliminating the "L1" (lowest bidder) constraint for specialized scientific tools is essential for high-
precision research.

e Shared IP Frameworks: Implementing clear, transparent rules for Intellectual Property sharing
between professors and the companies that fund them. This encourages faculty to pursue patents
and commercialization alongside publications.

e Faculty Incentives: Promotion and tenure metrics in universities should give equal weight to
patents, startups, and industry consultancy as they do to academic citations.
4. Human Capital: Reversing the "Brain Drain"
e National Postdoctoral Fellowships: Launching globally competitive fellowships to bring back
Indian researchers from abroad.
e "Dual-Track” Roles: Creating pathways where researchers can work in industry part-time or move
between academia and corporate R&D units without losing seniority ("adjunct industry faculty").

e STEM Foundation: Deepening the Atal Tinkering Labs network to ensure that the "Grand Vision"
is supported by a grassroots culture of inquiry and problem-solving starting at the school level.

Conclusion:

The nation's "Grand Vision" of becoming a developed economy (Viksit Bharat@2047) cannot be sustained
on imported technology alone; it must be built on the bedrock of indigenous knowledge creation.

Q. ‘India’s ambition to emerge as a knowledge-driven global power is constrained by a persistent research
and development deficit.” Discuss the structural causes behind India’s research deficit and critically
evaluate the government initiatives aimed at addressing it. Suggest a comprehensive way forward.

3.4.2. ISRO NEXT BIG CHALLENGE: INDIA’S SPACE ECOSYSTEM & COMMERCIAL SPACE

Context: ISRO next big challenge is linked to building a
globally competitive commercial space ecosystem in India.

ISRO’s Evolution

India’s space ecosystem now faces its next big challenge —
transitioning from state-led missions to a globally
competitive commercial space industry.

The Indian Space Research Organisation (ISRO),
established in 1969, has grown from a modest space
programme to a globally respected space agency known
for cost-effective engineering and scientific missions. It has reliably deployed satellites for national services

(communications, navigation, disaster management) and international customers, showcasing global
launch capabilities (PSLV/GSLV) and deep-space exploration feats such as Chandrayaan and Mars Orbiter
Mission.

RICE IAS — OLD RAJINDER NAGAR, NEW DELHI & SEALDAH, KOLKATA | m



RiCE’é‘IASJ {, 8100819447 RICEIAS.COM

Landmark Achievements So Far

The Indian Space Research Organisation has recorded several milestones that place India among leading
spacefaring nations:

1. Reliable and cost-effective launch capability

e PSLV emerged as a globally trusted launcher with a high success rate, capable of placing satellites
in multiple orbits in a single mission.

e GSLV Mk-Ill (LVMB3) established India’s heavy-lift capability, crucial for human spaceflight and
deep-space missions.

2. Path-breaking planetary and scientific missions

e Mars Orbiter Mission (Mangalyaan) made India the first country to reach Mars orbit in its maiden
attempt, demonstrating interplanetary navigation at low cost.

e Chandrayaan-3 achieved a historic soft landing near the Moon’s south pole, a first for any
nation, enhancing India’s stature in lunar science.

e Aditya-L1, India’s first solar observatory, positioned at the L1 point to study the Sun and space
weather.

3. Human spaceflight preparedness

e Successful Crew Module Atmospheric Re-entry Experiments and abort tests under
the Gaganyaan programme marked major progress toward sending Indian astronauts to space.

4. Strategic and societal applications

e A strong constellation of Earth-observation, communication, and navigation (NavIC) satellites
supports weather forecasting, disaster management, agriculture, governance, and national security.

e Indigenous satellite systems strengthened strategic autonomy and reduced dependence on
foreign data.

5. Commercial and global outreach

e Launch of hundreds of foreign satellites positioned India as a competitive player in the global
launch services market, reinforcing ISRO’s reputation for affordable and dependable space
solutions.

The “Next Big Challenge” — Industrial Scale Success

For the Indian Space Research Organisation, the next big challenge is not scientific capability but
industrial scalability — moving from mission-by-mission excellence to mass, market-oriented space
activity.

1. From laboratory success to factory-scale production

e ISRO has traditionally designed, tested, and integrated launch vehicles and satellites in-house,
suitable for limited missions.

e The future demands assembly-line production of rockets, satellites, and subsystems to meet
rising domestic and global demand.

o This shift is essential to compete with global players that offer high launch frequency, faster
turnaround, and lower marginal costs.

2. Deep integration of the private sector

e Industrial-scale success requires ISRO to act as an enabler and regulator, not the sole operator.
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e Private companies must handle end-to-end activities: manufacturing, launch services, satellite
operations, and downstream applications.

e Institutions like IN-SPACe and NSIL are key, but coordination, clear role division, and predictable
regulations remain a work in progress.

3. Competing in the global space economy

e The global space sector is shifting from government-led exploration to commercial constellations,
space services, and space-based data markets.

e India’s cost advantage alone is insufficient; reliability at scale, assured timelines, and
commercial accountability are now decisive.

e Without industrial scalability, India risks being a technology demonstrator rather than a market
leader.

4. Technology transition for scale

e Reusable launch vehicles, next-generation launch systems, in-orbit servicing, and space docking
must move from experimental missions to operational systems.

e Scaling these technologies requires standardisation, certification, and industrial ecosystems,
not just successful demonstrations.

5. Institutional and cultural shift

e Industrial-scale success needs a mindset change — from scientific perfection to commercial
optimisation, balancing risk, cost, and timelines.

e ISRO's challenge lies in transferring mature technologies to industry while retaining its core role
in frontier research and national missions.

Institutional and Policy Challenges

As the Indian Space Research Organisation transitions towards an industry-led space ecosystem,
several institutional and policy challenges have emerged that constrain industrial-scale success:

1. Role clarity among space institutions

e The creation of IN-SPACe (regulator and promoter), NSIL (commercial arm), and ISRO (R&D and
strategic missions) was intended to unbundle functions.

e However, overlapping mandates, evolving guidelines, and operational ambiguities often slow
decision-making and discourage private investment.

e Clear separation between regulation, promotion, and execution remains incomplete.
2. Absence of a comprehensive Space Law

e India still lacks a full-fledged Space Activities Act.

e This creates uncertainty regarding:

o Liability and insurance for launch failures

o Ownership of space objects and data

o Dispute resolution mechanisms
3. Regulatory predictability and licensing delays

e Space activities require multiple approvals related to safety, frequency allocation, orbital slots, and
export controls.

4. Technology transfer bottlenecks

e ISRO holds extensive intellectual property developed with public funds.
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e Delays and restrictions in technology transfer, pricing, and hand-holding slow private sector
capability building.

Financing and risk-sharing constraints

e Space ventures are capital-intensive and high-risk, with long gestation periods.

e India lacks:

o Adequate patient capital

o Government-backed risk-sharing mechanisms

o Mature space insurance markets

Human resource and organisational rigidity

e ISRO faces challenges in attracting and retaining specialised talent due to:

o Rigid recruitment norms

o Limited lateral entry

o Competition from private and global space firms

e Institutional culture still prioritises risk-avoidance over speed, unsuitable for commercial
operations.

Strategic and Global Implications

The transition of the Indian Space Research Organisation towards industrial-scale and commercial
success carries far-reaching strategic and global implications for India.

1.

Geopolitical influence and strategic autonomy
e Space has emerged as a critical strategic domain alongside land, sea, air, and cyber.

e A strong indigenous space ecosystem ensures sovereign access to space-based data, reducing
dependence on foreign satellites for navigation, communication, and surveillance.

e Systems such as NavlC strengthen national security and military preparedness, especially in
contested regions.

National security and defence preparedness

e Satellites play a vital role in intelligence, surveillance, reconnaissance (ISR), early warning, secure
communications, and precision operations.

e Industrial-scale capacity allows:
o Rapid satellite replacement in case of conflict or accidents
Positioning in the global space economy

e The global space economy is expanding rapidly, driven by satellite internet, Earth observation, and
space services.

e Industrial success enables India to:

o Capture a larger share of launch services

Diplomatic leverage and soft power

e ISRO’s missions have already enhanced India’s science diplomacy.

e Expanded commercial and collaborative space activities strengthen India’s role in:
o South-South cooperation

o Capacity-building for smaller space nations

o Shaping global norms on peaceful use of outer space
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5.

Rule-making and global governance of space

o

o

o

As congestion, debris, and militarisation increase, global norms on:
Space traffic management

Debris mitigation

Responsible behaviour in outer space are becoming urgent.

A strong industrial space presence allows India to actively influence international space
governance, rather than remain a rule-taker.

Way Forward

To

successfully meet the challenge of industrial-scale success, the Indian Space Research

Organisation must combine institutional reform, technological acceleration, and strategic vision.

1.

Clear governance and legal framework

@)

o

o

Enact a comprehensive Space Activities Act defining:
Liability, insurance, and dispute resolution

Licensing and authorisation mechanisms

Roles of ISRO, IN-SPACe, NSIL, and private players

Ensure regulatory certainty and predictability to attract long-term private investment.

ISRO as an enabler, not monopolist

o

@)

Gradually shift ISRO'’s role toward:
Frontier R&D and strategic missions
Human spaceflight and deep-space exploration

Transfer mature technologies and routine operations to industry with hand-holding and
certification support.

Deepening private-sector participation

@)

Encourage end-to-end private space missions — from launch vehicles to satellite operations and
downstream applications.

Facilitate access to:

Testing and integration facilities

Technology push for scalability

o

o

o

Fast-track development of:

Reusable launch vehicles

Next Generation Launch Vehicle (NGLV)

Space docking, in-orbit servicing, and refuelling

Move from demonstration to operationalisation and standardisation.

Finance, insurance and risk-sharing

o

o

o

Create dedicated space-sector financing instruments:
Sovereign-backed guarantees

Viability gap funding for early missions

Space insurance pools

Encourage patient capital through green and innovation-linked bonds.
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6. Human capital and institutional flexibility

e Enable:

o Lateral entry and short-term expert hiring

o Industry—academia—ISRO talent mobility

e Foster a culture that balances speed, risk management, and commercial accountability.
6. Global collaboration and norm-setting

e Expand international partnerships in:

o Space sustainability

o Planetary exploration

o Space traffic management

e Play an active role in shaping global space governance norms, ensuring peaceful and responsible
use of outer space.

Conclusion

ISRO’s future success depends on transforming technological excellence into industrial-scale capability. By
enabling private participation, strengthening institutions, and advancing cutting-edge technologies, India
can secure strategic autonomy, global competitiveness, and leadership in the emerging space economy
while ensuring the peaceful and sustainable use of outer space.

Q. /ndia’s space programme has moved from technological demonstration to strategic necessity.” Discuss
the next big challenges before ISRO in transitioning towards an industry-led and commercially viable
space ecosystem.

3.4.3. INDIA MUST FOCUS ON Al AND ITS ENVIRONMENTAL IMPACT

Context: As India positions itself as a leader in the Global

South—hosting the India-Al Impact Summit 2026—a

critical contradiction has emerged. While Al is a “force

multiplier" for development, its physical infrastructure is

becoming a significant ecological burden.

e Economic Growth vs. Ecology: Al is projected to
add $1.7 trillion to India's economy by 2035, but

current data centers contribute significantly to
carbon footprints.

e The India-Al Impact Summit (2026) is centered on three Sutras: People, Planet, and Progress.

What is Artificial Intelligence (Al)?

Artificial Intelligence (Al) involves creating computer systems capable of imitating human intellectual
abilities. These systems can carry out functions such as learning from experience, logical reasoning, solving
complex problems, interpreting sensory information, and making decisions.

Al Market: The worldwide Al industry is currently valued at around USD 200 billion and is projected to
add nearly USD 15.7 trillion to the global economy by 2030, highlighting its transformative economic
potential.
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Environmental Impact of Al:

1. Energy Intensity and Carbon Footprint

The most visible impact is the massive surge in electricity demand. Al models are far more energy-
hungry than traditional computing.

Prompt vs. Search: A standard generative Al query (e.g., ChatGPT/Gemini) consumes
approximately 10x to 30x more electricity than a traditional Google search (roughly 2.9 Wh vs.
0.3 Wh).

Training Emissions: Training a single large language model (LLM) like GPT-3 can emit over 550
tonnes of CO2. For perspective, that is equivalent to the annual emissions of dozens of gasoline
cars.

The "Rebound Effect” (Jevons Paradox): As Al makes processes more efficient, the cost of using
Al drops, which leads to a massive surge in total usage. This paradox means that "efficient" Al often
leads to higher net energy consumption.

2. The "Thirst" of Al: Water Consumption

Data centers are not just energy-intensive; they are remarkably "thirsty." Water is the primary medium
for cooling the high-performance GPUs (Graphics Processing Units) that run Al.

Direct Consumption: Cooling a data center can require millions of liters of water daily. Experts
estimate that a 100-word Al prompt "consumes" roughly 500ml of water (the size of a standard
water bottle) through evaporation in cooling towers.

Indirect Water Footprint: This is often overlooked. Most electricity comes from thermoelectric
plants that use vast amounts of water for steam and cooling. Including this, Al's water demand is
projected to hit 6.6 billion cubic meters by 2027.

Localized Stress: In India, data centers are often built near urban hubs like Chennai or Mumbai,
which already face seasonal water scarcity, leading to a "Data vs. Drinking Water" conflict.

3. The E-Waste and Material Crisis

Al hardware has a significantly shorter lifecycle than traditional server hardware because of the rapid

pace of innovation.

Toxic E-Waste: Discarded GPUs and high-density servers contain hazardous substances like lead,
mercury, and cadmium. Generative Al alone is projected to contribute 5 million metric tons of
e-waste by 2030.

Rare Earth Mining: Al chips rely heavily on Rare Earth Elements (REEs) and minerals like Lithium
and Cobalt. Mining these materials often involves:

Deforestation and habitat loss.
Acid Mine Drainage which poisons local water tables.

High Embodied Carbon: Over 75% of a computer's total lifecycle carbon footprint occurs during
the manufacturing phase, not the usage phase.

Al as an Environmental Solution

1. Energy Transition and Grid Management

As India pursues its goal of 500 GW of non-fossil energy by 2030, Al acts as the "brain" of the new
power grid.

Renewable Forecasting: Al algorithms analyze satellite imagery and weather data to predict wind
and solar output with 30% higher accuracy. This reduces reliance on coal-based "backup” plants.
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e Smart Grids: Al manages "Demand-Response" systems, automatically shifting heavy industrial
loads to times when renewable energy is most abundant.

e Transmission Loss Reduction: Al identifies leakage and theft in real-time, helping India tackle its
high Aggregate Technical & Commercial (AT8&C) losses.

Agriculture: The "Al-Kisan" Revolution
In the context of the Pradhan Mantri Fasal Bima Yojana (PMFBY), Al is optimizing resource use:

e Precision Farming: Al-powered drones and loT sensors monitor soil moisture and nitrogen levels,
ensuring that water and fertilizers are used only where needed—reducing chemical runoff into
water bodies.

e Pest Prediction: Al models can predict locust swarms or fungal outbreaks weeks in advance,
allowing for localized, minimal pesticide use rather than blanket spraying.

Circular Economy and Waste Management

e Automated Sorting: Al-driven robotic arms in recycling plants can identify and sort up to 100
different types of plastics and metals—far exceeding human capability and increasing the purity
of recycled materials.

o Digital Twins for Cities: Al creates "Digital Twins" of urban centers (like the Gati Shakti platform)
to optimize waste collection routes, reducing fuel consumption and emissions from municipal
trucks.

Climate Modeling and Disaster Resilience

o Early Warning Systems: Al processes vast amounts of oceanic and atmospheric data to provide
hyper-local warnings for Cyclones and Flash Floods, essential for India's vulnerable coastline.

e Ocean Cleanup: Al-powered autonomous "Interceptors" (like those used by The Ocean Cleanup)
identify and gather plastic waste in river mouths before it reaches the open sea.

Biodiversity & Conservation

e Al processes satellite imagery and camera-trap data to track deforestation, wildlife movement,
and poaching.

e Enables early warning systems for forest fires and habitat degradation. Example: Al used to monitor
illegal mining and forest loss.

Key Gaps in India’s Framework:

1.

Regulatory Gaps: The "Green Blind Spot"

e Absence of Mandatory Climate Reporting: Unlike the EU Al Act, India’s current guidelines are
largely voluntary. There is no mandatory requirement for Al developers to disclose the energy
consumption or water footprint of their Large Language Models (LLMs).

¢ "Innovation over Restraint” Paradox: The framework explicitly prioritizes innovation over
restraint. While this helps the tech economy, critics argue it "hollows out" safeguards, allowing
companies to bypass environmental audits in the race to deploy products.

e Legislative Fragmentation: Al governance is currently managed through the DPDP Act 2023
(Privacy) and the IT Act 2000 (Cybersecurity). Neither law was designed to handle Algorithmic
Environmental Impact Assessments (A-EIA).
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2.

Infrastructure & Resource Gaps

The Energy-Grid Conflict: India plans to deploy 10,000+ GPUs under the IndiaAl Mission.
However, roughly 64% of the power grid still relies on fossil fuels. Without a "Green Compute"
mandate, the mission directly contradicts India’s Net Zero 2070 goals.

Water Transparency: Over 50% of India’'s data centers are located in water-stressed regions
(e.g., Chennai, Mumbai). Current rules do not require these centers to report their water-usage
efficiency (WUE) or implement mandatory water recycling.

3. E-Waste & Circular Economy Gaps

Obsolete E-Waste Rules: The E-Waste (Management) Rules, 2022 do not have specific
categories for high-end Al hardware (TPUs/H100 GPUs), which have much shorter lifecycles (2-3
years) and higher toxic mineral density than standard consumer electronics.

Informal Sector Dominance: Over 90% of e-waste collection in India is handled by the informal
sector. These workers lack the technology to safely extract Rare Earth Elements (REEs) from
complex Al chips, leading to significant toxic leakage and resource loss.

Government Initiatives:
The India-Al Impact Summit 2026

This is the most recent and significant development (2026, New Delhi). It marks India's lead as the first
Global South nation to host a global Al summit focused on sustainability.

1.

3.

The Three Sutras: The summit is anchored on People (Inclusion), Planet (Sustainability), and
Progress (Economic Growth).

The Planet Sutra: Specifically mandates that Al development must be resource-efficient and

accelerate climate resilience.

The Seven Chakras: These are thematic working groups. One of them, "Resilience, Innovation &
Efficiency,” is dedicated to promoting frugal, energy-efficient Al solutions suited for resource-
constrained environments.

IndiaAl Mission

With a budget of over 10,300 crore, the mission has specific "Green" components:

IndiaAl Application Development Initiative: Focuses on developing Al for "India-specific
challenges," with Climate Change listed as a priority sector alongside healthcare and agriculture.

IndiaAl Compute Pillar: While it aims to provide 10,000+ GPUs, there is an increasing push for
"Green Compute"—incentivizing data centers that use renewable energy.

BharatGen: A government-funded initiative to build multimodal Large Language Models (LLMs)
that are "frugal by design," meaning they require less compute power than Western counterparts
like GPT-4.

The Seven "Sutras” of Al Governance (MeitY, 2025-26)

Unveiled by the Ministry of Electronics & IT, these guidelines provide the philosophical and regulatory
backbone for Al in India:

1.

Trust is the Foundation

2. People First

3.

Innovation over Restraint

4. Fairness & Equity
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4.

5.
6.
7.

Accountability
Understandable by Design

Safety, Resilience & Sustainability — This 7th Sutra specifically requires Al systems to ensure
long-term environmental sustainability.

Institutional Mechanisms

IndiaAl Safety Institute (AISI): Established in Jan 2025 to perform risk assessments, which now
include "Environmental Risk" (energy/water consumption) alongside security risks.

Anusandhan National Research Foundation (ANRF): Launched "MISSION Al for Science and
Engineering" to fund research into "resource-efficient" Al architectures.

IndiaAl & GSI Hackathon: A unique collaboration between IndiaAl and the Geological Survey of
India to use Al for mineral targeting, specifically for critical minerals like Lithium and Cobalt
needed for the green energy transition.

Way Forward: The "Green Al" Strategy:

1.

Regulatory "Green-by-Design” Framework

India should transition from a "voluntary" to a "mandatory” sustainability regime:

Algorithmic Environmental Impact Assessment (A-EIA): Similar to physical projects, large-scale
Al models (above a certain compute threshold) must undergo an environmental audit before
deployment.

Carbon Labeling for Al: Models should carry "Carbon Scores" (energy per query), allowing users
and enterprises to choose the most efficient tools.

Infrastructure: The "Sovereign Green Compute™

Net-Zero Data Centers: Mandate that all data centers under the IndiaAl Mission be powered by
100% renewable energy by 2030.

Geographic Load Balancing: Direct new Al infrastructure to states with high renewable
penetration (like Rajasthan for solar or Tamil Nadu for wind) to avoid straining coal-heavy grids in
the north.

Promoting "Frugal Al" (Small Language Models)

Instead of competing with Silicon Valley on model size (parameters), India should lead in efficiency:

Task-Specific Models: Incentivize "Small Language Models" (SLMs) that are optimized for specific
tasks (e.g., judicial searches or medical diagnosis) which require 90% less energy than General-
Purpose LLMs.

Knowledge Distillation: Use large "Teacher" models to train smaller, more efficient "Student”
models, reducing the cumulative carbon footprint.

E-Waste & Mineral Security

EPR+ (Extended Producer Responsibility Plus): Update the 2022 rules to include specific
mandates for the recovery of Rare Earth Elements (REEs) and Gallium from high-performance
GPUs.

Urban Mining: Establish state-backed facilities for "Urban Mining" to extract minerals from old Al
hardware, reducing the need for destructive primary mining.
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Conclusion:

Artificial Intelligence will define the next phase of human and environmental progress. If aligned with
sustainability, ethics, and inclusivity, Al can transform climate action, governance, and economic growth.
For India, embedding “green and responsible Al” into national policy will ensure technological leadership
while safeguarding ecological balance and intergenerational equity.

Q. "While Artificial Intelligence (Al) is touted as a tool for achieving Sustainable Development Goals, its
own environmental footprint is a cause for concern. Critically analyze this statement in the Indian
context.”

3.4.4. FUTURISTIC MARINE & SPACE BIOTECHNOLOGY

Context: Futuristic marine and space biotechnology explores life
in extreme frontiers—the deep oceans and outer space—to develop
novel biomaterials, enzymes, food systems and manufacturing
processes.

About Marine and Space Biotechnology

¢ Marine Biotechnology
o Study and application of marine microorganisms, algae,
and fauna.
o Outputs: Bioactive compounds, enzymes, biomaterials,
nutraceuticals, food ingredients, biostimulants.
e Space Biotechnology

o Studies microbes, plants, and human biology under microgravity and radiation.

Scope of Marine Biotechnology: The "Blue Frontier"
1. Deep-Sea Bioprospecting (The "Treasure Hunt")

e Microbial "Extremophiles”: Discovery of bacteria and fungi in high-pressure, zero-light
environments (like the Central Indian Ocean Basin). These organisms produce extremozymes—
enzymes that remain stable at extreme temperatures, essential for the detergent, textile, and
biofuel industries.

¢ Novel Therapeutics: Marine organisms are sources of unique secondary metabolites. Current
research targets anti-cancer, anti-viral, and anti-inflammatory compounds that are more potent
than terrestrial alternatives.

2. Integrated Seaweed Biomanufacturing

Under the BioE3 framework, seaweed is no longer seen just as a food source but as a biological
refinery:

¢ Phycocolloids: Production of high-purity Agar, Alginate, and Carrageenan to replace imports
(India currently imports ~70% of its high-grade agar).

¢ Methane-Reducing Feed: Developing specific seaweed-based additives for livestock that can
reduce bovine methane emissions by up to 90%, aiding India’s climate goals.

¢ Bio-stimulants: Seaweed extracts used as organic fertilizers to improve soil health and crop
resilience against drought.
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3.

4.

Marine Functional Foods & Nutraceuticals

¢ Microalgae for Omega-3: Cultivating Schizochytrium and other microalgae to produce
DHA/EPA oils. This provides a vegan, heavy-metal-free alternative to fish oil, protecting marine
food chains.

e Pigments & Antioxidants: Commercial extraction of Astaxanthin and Lutein from marine
sources for the global wellness market.

Environmental Remediation (Blue-Green Solutions)

e Oil Spill Recovery: Engineering specialized marine microbes (bioremediation) that can "eat"
crude oil and toxic hydrocarbons in the event of maritime accidents.

e Carbon Sequestration: Utilizing fast-growing macro-algae and seagrass to create "Blue
Carbon" sinks, which are up to 10 times more efficient at storing carbon than terrestrial forests.

Why Marine and Space Biotechnology Matters for India?

Why Marine Biotechnology Matters

e With a 7,517 km coastline and a 2.1 million sq. km EEZ, India’s "Blue Frontier" is an untapped
goldmine.

¢ Resource Independence: Reduces dependence on land-based resources. E.g., seaweed-derived
agar and alginates are critical for India’s massive pharma industry.

¢ Climate Resilience: Seaweed farming requires zero freshwater or fertilizer and acts as a massive
carbon sink (Blue Carbon).

e Agricultural Revolution: Marine bio-stimulants improve crop yields and soil health, offering an
organic alternative to chemical fertilizers.

¢ Economic Diversification: Targets the "Blue Economy” to contribute significantly to India's goal
of a $300 billion bioeconomy by 2030.

. Why Space Biotechnology Matters

e As India builds the Bharatiya Antariksh Station (BAS) and prepares for Gaganyaan, space
biology becomes the foundation of long-term presence.

e Strategic Autonomy: Developing indigenous Life Support Systems (BLSS) ensures India doesn't
rely on foreign tech for astronaut survival (oxygen, water recycling).

¢ Maedical Breakthroughs: The unique microgravity environment allows for "perfect" Protein
Crystallization, accelerating drug discovery for cancer and rare diseases back on Earth.

e Human Health: Research on bone/muscle loss in space provides direct solutions for India’s aging
population and osteoporosis patients.

o Off-Earth Manufacturing: Space-based 3D Bioprinting of tissues and organs could bypass the
complexities of gravity-driven cell settling on Earth.

India’s Current Status in Marine and Space Biotechnology

Current Status: Marine Biotechnology
India is positioning itself as a global leader in the "Blue Bioeconomy."

e Mission Mode: The Deep Ocean Mission (DOM) is in its peak execution phase.

o Matsya-6000: India’s indigenous manned submersible has successfully completed shallow-
water "wet tests” (late 2025) and is preparing for the 6,000-meter dive in the Central Indian
Ocean.

¢ Infrastructure: A National Institute of Marine Biotechnology is being established to centralize
research on deep-sea extremophiles.
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Commercial Success: India has emerged as one of the largest producers of seaweed-based bio-
stimulants, with coastal clusters in Tamil Nadu and Gujarat driving export growth.
Global Ranking: India currently ranks 3rd in the Asia-Pacific for marine bioprocessing capacity.

Il. Current Status: Space Biotechnology

India’s space biotech is revolving around the upcoming Bharatiya Antariksh Station (BAS) and the

Gaganyaan mission.

Microgravity Research: ISRO and the Department of Biotechnology (DBT) have launched the

"Micro-G Biofoundry” program.

o Protein Crystallization: Recent experiments on PSLV's orbital platform (POEM) have
successfully grown high-purity insulin crystals, proving India’s capability for space-based drug
R&D.

Life Support Systems: India has achieved 80% indigenization in its Bioregenerative Life Support

Systems (BLSS), specifically using spirulina-based oxygen scrubbers.

Space-Health Monitoring: A dedicated "Space Biotech Lab" has been set up at the Institute of

Stem Cell Science and Regenerative Medicine (inStem) to study bone-density solutions for

Gaganyaan astronauts.

Key Policies & Missions for Marine and Space Biotechnology
I. The Policy Umbrella: BioE3 Policy

The BioE3 (Biotechnology for Economy, Environment, and Employment) Policy is the primary
legislative framework. It explicitly identifies "Futuristic Marine and Space Research™ as one of its
six core thematic verticals.

Objective: To transition India from “"consumptive manufacturing” to “regenerative
biomanufacturing."

The Bio-Al Link: The policy mandates the creation of Bio-Artificial Intelligence (Al) Hubs. These
hubs use Al to model how marine microbes or space-grown cells behave, drastically reducing the
time needed for physical "extreme environment" trials.

Hub-and-Spoke Model: Under BioE3, the government is setting up Biomanufacturing Hubs
across coastal states (for marine) and near space clusters like Bengaluru (for space).

Il. Key Missions: The "Blue" & "Black"” Frontiers

1. Deep Ocean Mission (DOM) & Samudrayaan

Implemented by the Ministry of Earth Sciences (MoES), this 34,077 crore mission is the hardware
provider for marine biotechnology.

MATSYA-6000: India’s flagship manned submersible. By early 2026, it is scheduled for shallow-
water demonstrations (up to 500 meters), with the full 6,000-meter dive targeted for 2027.
Marine Station for Ocean Biology: A dedicated component of DOM focused specifically on blue
biotechnology—turning deep-sea biological discoveries into industrial products like
"extremozymes."

2. Gaganyaan & The Microgravity Program

ISRO's human spaceflight program is the vehicle for space biotechnology.
Micro-G Biofoundry: A joint ISRO-DBT initiative to conduct biological experiments on the
Bharatiya Antariksh Station (BAS).
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Vyommitra Trials (Early 2026): The uncrewed Gaganyaan flight carrying the robot Vyommitra will
also carry "passive" biological payloads to study the impact of cosmic radiation on microbial DNA
before human flight.

Space-Health Mission: A policy mandate to develop indigenous Bioregenerative Life Support
Systems (BLSS), using algae-based systems to recycle air and water for the astronauts.

Challenges for Marine and Space Biotechnology

1. Technical & Environmental Challenges

The "Extreme" Barrier: Deep-sea equipment must withstand pressures up to 600 bar, while space
biotech must counter the dual threats of microgravity (cell settling) and cosmic radiation (DNA
damage).

Technological Dependence: Despite the "Atmanirbhar” push, India still relies on imports for
high-end laboratory reagents, pilot-scale purification systems, and specialized sensors for
extreme environments.

Extraction Complexity: For instance, the Lithium found in J&K or marine nodules is often in
complex clay/mineral forms, requiring expensive and yet-to-be-scaled domestic extraction tech.

2. Structural & Financial Bottlenecks

"Wide but Not Deep” Ecosystem: While India has over 10,000 biotech startups, most are in
early stages. There is a "Death Valley" in Series B and C funding, where startups struggle to scale
from lab-prototype to commercial GMP (Good Manufacturing Practice) facilities.

Low R&D Spend: India's Gross Expenditure on R&D (GERD) hovers around 0.6-0.7% of GDP,
significantly lower than China (2.4%) or the USA (3.5%).

Fragmented Demand: Demand for space/marine data and bio-products is split across ministries
(Agriculture, Energy, Earth Sciences), leading to duplication of efforts and lack of economies of
scale.

3. Regulatory & Ethical Gaps

Outdated Frameworks: Current clinical trial and patent laws are not yet fully equipped to handle
Al-driven drug discovery, CRISPR gene editing, or the commercialization of Marine Genetic
Resources (MGRs).

Access & Benefit Sharing (ABS): Under the High Seas Treaty, India must navigate complex
international laws regarding who "owns" the genetic data discovered in international waters.
Brain Drain: Specialized talent in bioinformatics, thermal control, and synthetic biology often
migrates due to better post-doc incentives and higher compensation in hubs like Singapore or
Boston.

Way Forward for Marine and Space Biotechnology

1. Integration via "Bio-Al Hubs"

Predictive Modeling: Use the newly launched Bio-Al Hubs to simulate how deep-sea
extremophiles or space-bound cells will react to harsh environments. This reduces the need for
expensive and risky physical trials.

Digital Twins: Create digital replicas of marine and space bioreactors to optimize production
efficiency before deployment.

2. Strengthening "Lab-to-Market” Pathways

Bio-Foundry Network: Scale up the National Biofoundry Network (launched late 2025) to
provide startups with "plug-and-play" facilities for pilot-scale production.
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¢ Venture Capital Infusion: Utilize the 1,000 crore Space VC Fund and BIRAC's equity schemes
to bridge the "Death Valley" in late-stage funding for biotech startups.

3. Regulatory Harmonization & IPR

¢ Single-Window Clearance: Implement a fast-track regulatory pathway for "Extreme Biotech"
products, reducing the approval timeline from 5 years to under 2 years.

e Sovereignty & Liability: Pass the Space Activities Bill to provide legal clarity on liability for
private biotech experiments on the Indian Space Station (BAS).

4. International "Giga-Partnerships”

e The "Blue-Black” Alliance: Partner with the EU (Blue Growth) and NASA (ISS) for joint deep-
sea and microgravity research, while asserting India's leadership in the Global South through the
IMEC mineral and bio-corridors.

Conclusion: The Vision of Viksit Bharat @2047

The exploration of the Deep Sea and Outer Space is central to the vision of a "Developed India." By 2047,
India aims to be a Bio-Superpower where 15-20% of its GDP is driven by a high-performance bioeconomy.
The BioE3 Policy acts as the catalyst to move from a land-centric, chemical-based economy to a
regenerative, bio-based industrial model.

Q. "Discuss the potential of futuristic marine and space biotechnology in positioning India as a global hub
for sustainable biomanufacturing. Highlight the opportunities, challenges, and the role of government
initiatives.”

3.4.5. REUSABLE LAUNCH VEHICLE (RLV)

Context: The Republic of India has been actively
developing cost-effective and dependable space
technology since 2010. Recently, the nation successfully
demonstrated the autonomous landing capability of the
Reusable Launch Vehicle (Reusable Launch Vehicle-
Technology Demonstrator Hypersonic Flight Experiment-
01), which serves as a two-stage-to-orbit launch system
designed to propel payloads into orbit and is engineered
for subsequent reuse.

What is a Reusable Launch Vehicle (RLV)?

An RLV is a space-plane or rocket system designed to
return to Earth substantially intact, allowing for multiple launches. Unlike traditional "expendable" rockets
(like the older PSLV/GSLV models) that burn up or crash into the ocean after a single use, RLVs are the
space equivalent of a commercial aircraft.

Significance of Reusable Launch Vehicle (RLV) Technology
1. Economic: Slash "Cost-to-Orbit"”
e Massive Cost Savings: Aims to reduce launch costs by nearly 80%, bringing the price down from
~$20,000/kg to approximately $2,000/kg.
¢ Protecting High-Value Assets: Reuses the most expensive components—engines and advanced
avionics—which traditionally account for 60-70% of a rocket's cost but are discarded in
expendable models.
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2. Strategic: Sovereignty and On-Demand Access

¢ Launch Frequency: Enables a faster "turnaround time" between missions, allowing India to launch
satellites "on-demand" for national security or emergency communication.

¢ Global Competitiveness: Positions ISRO as a "Global Space Transporter," attracting high-value
commercial contracts by offering the most competitive pricing in the global $600 billion space
economy.

3. Operational: Versatility in Space

¢ Beyond Launches: RLV technology is not just for putting satellites up; it enables retrieving old
satellites for repair or in-orbit refueling, extending the life of India's space assets.

e Support for Space Stations: Acts as the primary logistics vehicle for the upcoming Bhartiya
Antariksh Station (BAS), ferrying cargo and potentially crew back and forth.

4. Environmental: Minimizing "Space Junk”
e Sustainable Space: Prevents rocket stages from becoming orbiting debris (Kessler Syndrome) by
ensuring they return to Earth or burn up in a controlled manner.
¢ Reduced Manufacturing Footprint: Decreases the carbon and material footprint associated with
manufacturing new rockets for every single mission.
5. Technological: Paving the Way for "Viksit Bharat @2047"
¢ Dual-Use Capabilities: The navigation (NGC) and thermal protection systems (TPS) developed for
RLVs have direct applications in Hypersonic Missiles and advanced defense systems.
¢ Human Spaceflight: A reliable RLV is the safest and most efficient pathway for future long-term
human missions to the Moon and Mars.
ISRO’s Roadmap: The "Pushpak” Journey
I. HEX (Hypersonic Flight Experiment) | 2016 - Status: Success
o Goal: Survived extreme heat during atmospheric re-entry.
o Outcome: Validated autonomous navigation and Thermal Protection Systems (TPS).
Il. LEX (Landing Experiment) | 2023-2024 - Status: Success
o Mission: Three consecutive tests (LEX-01, 02, 03) at Chitradurga.
Goal: Autonomous "high-speed" runway landing (350 kmph).
o Outcome: Demonstrated "Pushpak's" ability to land precisely under severe wind and error
conditions.
Ill. OREX (Orbital Return Flight Experiment) | Planned 2026
o Goal: Return "Pushpak” to Earth from an actual orbital mission (higher speeds than HEX).
o Context: Validating the integration of re-entry and runway landing in a single real-world mission.
IV. SPEX (Scramjet Propulsion Experiment) | Planned Post-2026
o Goal: Testing Air-Breathing Scramjet Engines.

o Purpose: Using atmospheric oxygen during ascent to reduce onboard fuel weight, paving the way
for a fully reusable Two-Stage-to-Orbit (TSTO) vehicle.

Global Initiatives

e SpaceX (USA): The global leader with Falcon 9 (partially reusable) and Starship (fully reusable). By Jan
2026, SpaceX has achieved "Mechazilla" catches of its Super Heavy boosters.
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Starship V3: By January 2026, SpaceX is testing the "Version 3" architecture, featuring Raptor 3 engines.
Preparations are currently underway for Flight 12, with a focus on successful ship splashdowns and refining
the "chopstick" catch system.

Blue Origin (USA): New Glenn rocket, which successfully recovered its first booster in late 2025.
China (CNSA): Developing the Long March 10 and Tianlong-3 (Space Pioneer), aiming for reusable
orbital flights by 2027.

ESA (Europe): The Themis prototype, a reusable rocket stage being tested for hop-flights.

Challenges for India’s RLV

Re-entry Heating: The vehicle must survive friction-induced temperatures exceeding 1500°C during
atmospheric re-entry. This necessitates heavy and expensive Thermal Protection Systems (TPS) like
carbon-carbon composites or ceramic tiles.

Structural Fatigue: Repeated exposure to the high-stress environment of launch and re-entry leads
to "metal fatigue," limiting the number of times a vehicle can safely fly before being decommissioned.
Reduced Payload: To enable reusability, a rocket must carry extra fuel for landing maneuvers and
heavy hardware like landing gear, grid fins, and heat shields.

Trade-off: This additional "dead weight" significantly reduces the actual weight of the satellite
(payload) the rocket can carry compared to an expendable version.

Cost vs. Savings: If the cost of recovering, inspecting, and repairing a vehicle after it lands is too high,
it negates the savings from not building a new rocket.

Certification Issues: Recertifying a used engine for high-stakes missions (like human spaceflight or
expensive national satellites) is a major regulatory and safety challenge.

Autonomous Landing: Achieving a precise landing on a specific runway or sea-platform from orbital
speeds requires hyper-accurate Navigation, Guidance, and Control (NGC) systems that can correct
for unpredictable wind and atmospheric density in real-time.

Way Forward for RLV Technology

Project "Soorya": India must fast-track the development of the Next-Gen Launch Vehicle (NGLV),
which is designed as a heavy-lift, partially reusable rocket.

Payload Capacity: Aim to increase the LEO (Low Earth Orbit) payload capacity to 30 tonnes, ensuring
India can compete with SpaceX's Falcon 9 for global commercial launches.

The "Weight" Solution: Successful integration of Scramjet propulsion (SPEX) is vital. By using
atmospheric oxygen as an oxidizer during the ascent, India can significantly reduce the onboard
oxidizer weight, allowing for a higher "Payload-to-Weight" ratio.

Dedicated Spaceports: Development of the Kulasekarapattinam Spaceport (Tamil Nadu) will
provide a direct southward launch trajectory, saving fuel and simplifying the recovery of reusable
stages.

Refurbishment Ecosystem: Building specialized "Cleanroom Hangars" and robot-assisted inspection
systems to reduce the time between a landing and the next launch (Target: < 30 days).

In-SPACe Empowerment: Shift ISRO's role to R&D while transferring RLV technologies to the private
sector (e.g., Skyroot, Agnikul) via IN-SPACe.

Venture Capital (VC) Support: Utilize the recently announced %1,000 crore VC fund for space
startups to innovate in "Low-cost Reusable Materials" and "Autonomous Landing Software."
Debris-Free Missions: Align RLV goals with India’s Debris-Free Space Missions (DFSM) 2030
initiative. RLVs should be the primary tool for satellite de-orbiting and space junk removal.
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Conclusion

RLV technology marks India’s shift from frugal launches to sustainable space sovereignty. By slashing
costs by 80%, it secures India’s lead in the $1 trillion space economy. Crucial for the Bhartiya Antariksh
Station (2035), it ensures affordable, on-demand access while achieving Debris-Free Space Missions by
2030.

Q. Discuss the significance of RLV technology and evaluate India’s preparedness to operationalise
reusable launch systems.

3.4.6. DEMOCRATISING Al INFRASTRUCTURE IN INDIA

Context: The Government of India's white paper
“Democratising Access to Al Infrastructure” shifts the
Al debate from applications to infrastructure,
emphasising that control over compute power,
datasets, and Al platforms will determine India’s
innovation capacity, inclusive growth, and digital
sovereignty in an Al-driven world.

Strategic Pillars of the White Paper

e Infrastructure as a Utility: Just like electricity or
roads, Al "compute" (GPUs) and data are now
essential for modern economic participation.

e DPIfor Al: Leveraging the "India Stack" model (like UPI/Aadhaar) to create shared, interoperable "rails"
for Al that lower entry barriers for startups and researchers.

e Sovereign Competitiveness: Transitioning from being a consumer of foreign Al to a producer of
sovereign Al to protect strategic autonomy.

¢ Sustainability: Balancing massive infrastructure scaling (projected 9.2 GW by 2030) with green energy
and energy-efficient cooling architectures.

Digital Public Infrastructure (DPI) Approach
India is applying its successful "DPI Model" (like UPI/Aadhaar) to Al:

e Modular & Shared: Rather than one monolithic platform, the government proposes modular enablers
(e.g., Al Kosh for datasets).

¢ Interoperability: Standardized layers allow smaller players and startups to innovate without
"privileging" Big Tech firms.

e Sovereign Al Ecosystem: Collaborations like Sarvam Al and Gnani Al are developing indigenous
Foundation Models (e.g., 120B parameter models) optimized for Indian languages.

Significance of Al Infrastructure for India

e Decoupling from Big Tech: Currently, 20% of global data is generated in India, but only 3% of global
compute capacity is hosted here. Domestic infrastructure (like AIRAWAT and GPU clusters) reduces
reliance on foreign cloud providers.

e Data Jurisdiction: Ensures sensitive data (defense, health, governance) stays within Indian borders,
mitigating risks of foreign surveillance and external supply chain disruptions (e.g., GPU export curbs).

RICE IAS — OLD RAJINDER NAGAR, NEW DELHI & SEALDAH, KOLKATA | 128



RiCE’é‘IASJ {, 8100819447 RICEIAS.COM

Democratizing Compute: Treating Al infrastructure as a Digital Public Utility (similar to
UPI/Aadhaar) allows startups and researchers to access expensive GPUs at subsidized rates, preventing
a "monopoly of intelligence."

Vernacular Growth: Infrastructure supports models like Bhashini and BharatGen, which break
linguistic barriers by enabling Al in 22+ Indian languages, ensuring that the "Al age" isn't limited to
English speakers.

Viksit Bharat 2047: Al is projected to add $1.7 trillion to India's economy by 2035. Robust
infrastructure is the “fuel" for this growth, powering sectors like precision agriculture, fintech, and
advanced manufacturing.

Global Capability Centres (GCCs): Strengthening local compute attracts high-value global R&D
centers, turning India from a back-office hub into a global "Al factory."

Green Al: Modern Al workloads are energy intensive. Sovereign infrastructure allows India to integrate
Energy-efficient architectures and renewable energy directly into data center designs, aligning with
Net Zero 2070 goals.

Challenges For India and Global Issue

1.

India-Specific Challenges: The "Hardware-Resource Gap"

e Capacity Asymmetry: India generates 20% of global data but hosts only 3% of global data
center capacity, creating a heavy reliance on foreign compute.

e The Cooling Paradox: Over 50% of India’s data centers are in water-stressed regions like
Bengaluru and Mumbai. High-performance GPUs generate immense heat, requiring billions of
liters of water for cooling in an already water-scarce climate.

¢ Infrastructure-Energy Strain: Al data center capacity is projected to hit 9.2 GW by 2030. Since
India's base-load power remains coal-dependent, the "Green Al" goal faces a credibility gap when
renewable supply fluctuates.

e Obsolescence & E-waste: Al hardware (GPUs) becomes obsolete in 2-3 years. India lacks
advanced "urban mining" facilities to recycle these specialized chips, leading to toxic e-waste.

2. Global Issues: The "Digital Iron Curtain™

¢ Infrastructure Concentration: Compute power and frontier models are concentrated in a handful
of Global North firms (e.g., in the US). This creates a "Digital Cold War" where nations must choose
between US-led or China-led "Al Stacks."

¢ Weaponization of Compute: High-performance chips have become "geopolitical chokepoints."
Export controls and sanctions (like those seen in mid-2025) can cripple a nation's ability to train
domestic Al models overnight.

¢ The Al Divide: Adoption in the Global North is growing twice as fast as in the Global South. This
risks making the Global South "passive consumers" of Al rather than active innovators.

¢ Regulatory Fragmentation: Divergent laws (EU’'s Al Act vs. US's matrixed approach) create
compliance hurdles for global expansion, making it harder for Indian startups to "scale globally"
while staying "sovereign locally."

Government Policy: The "IndiaAl" Roadmap

1.

The Three "Sutras” (Guiding Principles)
The 2026 framework anchors all Al initiatives on three Sanskrit-inspired pillars:

e People: Human-centric Al that preserves cultural/linguistic diversity (Inclusion).
¢ Planet: Sustainable "Green Al" with resource-efficient architectures (Sustainability).
e Progress: Al as a driver for economic growth and improved public service delivery.
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2. The Seven "Chakras" (Action Pillars)

The IndiaAl Mission translates the "Sutras" into seven functional areas:

1. Compute Pillar: Establishing a national backbone with 10,000+ GPUs (at subsidized rates of
~%65/hour) to end "compute poverty."

2. AlKosh (Datasets): A centralized national platform hosting 3,000+ high-quality datasets across
20+ sectors for model training.

3. Foundation Models: Developing sovereign Large Multimodal Models (LMMs) trained on Indian
data and languages (e.g., Sarvam Al, Gnani Al).

4. Application Development: Creating Al solutions for agriculture, healthcare, and governance (e.g.,
CyberGuard Al).

5. FutureSkills: Setting up 570+ Data & Al Labs in Tier 2/3 cities to train 13,000+ researchers and
students.

6. Startup Financing: Direct funding and global exposure (e.g., IndiaAl Startups Global program).

7. Safe & Trusted Al: Establishing an Al Safety Institute (AISI) to develop frameworks for bias
mitigation and algorithmic transparency.

3. Strategic Hardware Initiatives

¢ NSM 2.0 (National Supercomputing Mission): Targeting near-complete indigenization of
supercomputing by 2030 (e.g., PARAM Rudra series).

e GPU Clusters: Building a secure cluster of 30,000+ next-gen GPUs specifically for sovereign and
strategic use-cases by February 2026.

Government Initiatives:

Scheme/Mission  Focus Area Key Output/Target

IndiaAl Mission Holistic Al Ecosystem 10,000+ GPUs; %10,372 Cr Qutlay.

NSM 2.0 Supercomputing Hardware PARAM Shankh (Exascale target).
Bhashini Language Interface Real-time translation in 22 languages.
AlKosh Data Infrastructure 5,500+ datasets for Al training.

AIRAWAT Al Cloud Computing Ranked in Global Top 100 supercomputers.

Way Forward

Data Democratization: Operationalize Al Kosh and TGDeX to ensure high-quality, non-personal data
is accessible for training indigenous Large Language Models (LLMs).

Sustainable Data Centers: Mandate the use of renewable energy for new data centers and incentivize
liquid cooling technologies to reduce water and power footprints.

Energy-Efficient Models: Focus R&D on Small Language Models (SLMs) that require less compute
power but offer high accuracy for specific Indian use cases.

Al Sovereignty: Build a "Sovereign Al Stack" to protect strategic autonomy and reduce dependency
on foreign "black-box" algorithms.

Ethical Guardrails: Establish the Al Safety Institute to create global standards for "Safe and Trusted
Al," positioning India as a responsible global regulator.

Conclusion:

To secure India’s "Al Destiny," the state must treat compute as a Digital Public Utility. By merging the
DPI model with sovereign infrastructure and sustainable energy, India can bridge the "intelligence gap,"
ensuring Al remains a tool for inclusive growth rather than a catalyst for global concentration.
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Q. Why is democratising access to Al infrastructure critical for India’s digital sovereignty and inclusive
development? Examine in the light of recent government initiatives.

3.5. INFRASTRUCTURE

3.5.1. RAILWAY SAFETY IN INDIA

Context: The Current Landscape

Indian Railways, one of the world's largest transport networks, carries millions daily,
making railway safety not merely a technical concern but a core issue of public
governance, institutional accountability and human security.

Incident Major Cause Key Takeaway

Bilaspur Human Error / SPAD Need to fill vacancies & enforce aptitude tests.
Tatanagar Exp Fire (Under Probe) Success of Fire-Safety tech in modern coaches.
Jamui Derailment (Under Probe) Fragility of high-traffic trunk routes.

Hojai External (Wildlife) Conflict between infrastructure & ecology.

Major Causes of Rail Accidents in India:
1. Human Error

Historically, human failure has been responsible for over 50-60% of all rail accidents in India.

e Loco Pilot Fatigue: Indian Railways faces a shortage of over 1.5 lakh safety-category staff. This
leads to loco-pilots working 12—14 hour shifts, resulting in decreased alertness and Signal Passing
at Danger (SPAD)—where a pilot misses a stop signal.

e Operational Negligence: Errors in "points-setting" (the mechanism that moves a train from one
track to another) and faulty manual signaling are frequent causes. The 2023 Balasore tragedy was
a prime example of signaling-circuit tampering/negligence.

e Maintenance Staff Errors: Inadequate training or lack of standardized operating procedures
(SOPs) during track welding and circuit repairs often lead to "latent defects" that cause accidents
later.

2. Infrastructure and Technical Failures

Technical failures are the primary reason for derailments, which account for nearly 70% of all
accidents.

e Track Fractures: Sudden variations in temperature (extreme heat in summer or cold in winter) lead
to the expansion and contraction of tracks, causing fractures. If not detected by Ultrasonic Flaw
Detection (USFD), these lead to derailments.

e Aging Assets: A CAG Report (2022/2023) highlighted that a significant portion of the Rashtriya
Rail Sanraksha Kosh (RRSK) was being diverted to non-safety works, leaving nearly 26% of
derailments linked to "pending track renewals."

¢ Rolling Stock Defects: Older ICF (Integral Coach Factory) coaches are prone to "piling up"
(telescoping) during collisions. Although they are being replaced by LHB (Linke Hofmann Busch)
coaches, thousands of older coaches are still in operation.
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e Signaling Obsolescence: While Electronic Interlocking is being scaled, many remote sections

still rely on mechanical or older electrical systems that are vulnerable to environmental damage
(e.g., cable cutting or lightning).

3. Operational and Systemic Challenges

e Over-utilization of Tracks: Many trunk routes (like Delhi-Howrah) operate at 120% to 150%
capacity. This creates a "maintenance crunch"—there are no available time slots (blocks) to take
the tracks offline for essential repairs.

e The "Vande Bharat” vs. Maintenance Paradox: Experts argue that the push for high-speed
premium trains puts immense pressure on existing tracks that were designed for lower speeds,
accelerating wear and tear.

4. External Factors

e Encroachment and Trespassing: Unauthorized crossings by humans and cattle remain a major
cause of "unnatural deaths" and emergency braking, which can occasionally lead to derailments.

e Sabotage: In recent years (2024-2025), there has been an increase in reported attempts of track
tampering or placing obstructions (like iron rods or cement blocks) on tracks to cause accidents.

e Level Crossings: While 100% of unmanned Broad Gauge crossings are eliminated, manned
crossings still witness accidents due to gate-crashing by road vehicles.

Strategic Government Initiatives:
A. Kavach (Automatic Train Protection - ATP)

Kavach is an indigenously developed SIL-4 (Safety Integrity Level) certified system. It prevents
accidents by:

e Automatically applying brakes if the pilot fails to do so.
e Providing real-time updates on line-side signals inside the loco cabin.
e Triggering an "SOS" feature during emergencies.

e Current Status (2025): The rollout of Kavach 4.0 is being accelerated to cover the Golden
Quadrilateral and High-Density Networks by 2026.

B. Rashtriya Rail Sanraksha Kosh (RRSK)
Introduced in 2017 with a corpus of 1 lakh crore over five years, it has been extended. It focuses on:
e Track renewal and bridge rehabilitation.
e Elimination of Level Crossings.
e Upgrading signaling technology.
C. Rolling Stock Upgrades

The transition from ICF to LHB (Linke Hofmann Busch) coaches. LHB coaches are made of stainless
steel, have higher speed potential, and are designed not to flip or telescope (pile up) during an accident.

D. Digital Interventions

e RTIS (Real-time Train Information System): Uses ISRO satellites to track train movement and
speed.

e USFD (Ultrasonic Flaw Detection): Using machines rather than manual visual inspection to find
internal cracks in rails.
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Key Committee Recommendations:
A. Anil Kakodkar Committee (2012)

Independent Safety Authority: Recommended a statutory body independent of the Railway
Board to oversee safety.

Advanced Signaling: Proposed a complete shift to European Train Control System (ETCS) Level-2
or equivalent (realized through Kavach).

Structural Separation: Recommended separating the 'research and safety' wing from 'operations.'

B. Bibek Debroy Committee (2015)

Accounting Reforms: Called for a shift to commercial accounting to clearly identify where safety
funds are being leaked.

Human Resource Management: Suggested a unified railway service to break "departmentalism"
(silos between mechanical, civil, and signaling wings) which often delays safety projects.

C. Sam Pitroda Committee (2012):

Modernization of 19,000 km of Track: Suggested upgrading key trunk routes to handle heavier
loads and higher speeds without compromising structural integrity.

Real-time Monitoring: Recommended the use of RFID tags for rolling stock and GPS-based
tracking to improve wagon management and prevent collisions.

Way Forward: The "Zero-Accident” Strategy:

1.

Technological Acceleration: "The Kavach Shield"

Universal Coverage: The primary goal must be the rapid scaling of Kavach 4.0. The government
should incentivize more private players to become OEMs (Original Equipment Manufacturers)
to break the supply-side monopoly and lower costs.

Al-Based Predictive Maintenance: Transition from manual inspection to Machine Learning (ML)
models that analyze data from Ultrasonic Flaw Detection (USFD) and track recording cars to
predict rail fractures before they occur.

Gajraj System: Expand the Al-based surveillance system to all forest-fringe tracks to prevent
wildlife collisions, utilizing acoustic sensors and thermal cameras.

Structural and Institutional Reforms

Independence of the CRS: As recommended by the Kakodkar Committee, the Commission of
Railway Safety (CRS) should be given full financial and administrative autonomy. It should
function as a truly independent regulator, similar to the NTSB in the United States.

Ending Departmentalism: Implement the Indian Railway Management Service (IRMS)
effectively to break the "silos" between civil, electrical, and signaling departments. Safety must be
a unified responsibility rather than a departmental one.

Safety Audits: Mandatory third-party safety audits for high-traffic corridors and bridges older than
100 years.

Human Resource Optimization

Filling Safety Vacancies: Expedite the recruitment for the 1.7 lakh vacant safety-category posts.
Technology cannot replace the "boots on the ground” (trackmen and pointsmen).

Pilot Welfare: Implement the "Duty Hours Reform" for loco-pilots, ensuring mandatory rest
periods and better "Running Room" facilities to combat fatigue-induced errors (SPAD).
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e Psychological Testing: Regular aptitude and stress-management testing for staff involved in
signaling and train operations.

4. Infrastructure Resilience and Upgradation
e 100% LHB Transition: Completely phase out the production and use of ICF coaches. Every
passenger train in India should ideally be an LHB or Vande Bharat (Train-set) model by 2030 to
ensure "anti-climbing" safety.

e Fencing High-Speed Corridors: To achieve speeds of 160 kmph safely, corridors must be fenced
to prevent cattle hits and trespassing—a major cause of emergency braking incidents.

5. Financial Discipline
e Ring-fencing RRSK Funds: Ensure that the Rashtriya Rail Sanraksha Kosh is used strictly for
"safety-critical" works (track renewal, signaling) rather than "amenity-driven" projects like station

facade upgrades.

e Commercial Accounting: Adopt the Bibek Debroy recommendation of accrual-based accounting
to identify the true cost of asset depreciation and maintenance.

Conclusion:

Railway safety is not merely a technical challenge but an economic and moral imperative. For India to reach
a $5 trillion economy, its logistics backbone must be fail-safe. Integrating the “Kavach" shield with
structural reforms suggested by the Kakodkar committee is the only way to ensure that the "Lifeline of the
Nation" does not become a liability.

Q. "Despite a decline in the overall number of railway accidents, serious mishaps continue to occur in
India.” Examine the major causes of railway accidents and evaluate the effectiveness of recent
government initiatives to improve railway safety.

3.5.2. SHANTI ACT

Context: T
About the sustainable Harnessing and Advancement of
Nuclear Energy for Transforming India (SHANTI) Act, M

2025

The SHANTI Act is a landmark piece of legislation
introduced to modernize India’s nuclear energy sector. It
seeks to repeal and replace the Atomic Energy Act, 1962
and the Civil Liability for Nuclear Damage (CLND) Act,
2010.

e Primary Objective: To end the 60-year state monopoly
and allow the entry of domestic private capital and joint ventures in building and operating nuclear

power plants.
e Target: Facilitates the government's ambitious goal of reaching 100 GW of nuclear capacity by 2047.

e Scope: Opens up the value chain including reactor construction, plant operations, and equipment
manufacturing, while keeping sensitive "fuel cycle" activities (enrichment, reprocessing) under exclusive
state control.
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Role of the Atomic Energy Regulatory Board (AERB)

1. Statutory Status and Independence

e Legal Backing: The AERB now derives its power directly from the SHANTI Act rather than executive
orders. This provides it with "institutional permanence.”

e Parliamentary Accountability: To ensure transparency, the AERB is now accountable to
Parliament. It must submit annual reports directly to the legislature, reducing the potential for
"regulatory capture" by the DAE or private operators.

e Financial & Technical Autonomy: The Bill grants the board administrative and financial powers
to hire global experts and fund independent safety research without seeking approval from the
nuclear operators it regulates.

2. Licensing and Safety Authorization

e Multi-Stage Review: The AERB is mandated to conduct safety reviews at every stage: Siting,
Design, Construction, Commissioning, and Operation.

e Five-Year License Renewal: Unlike the older regime, operating licenses must now be renewed
every five years, subject to a rigorous "Periodic Safety Review" (PSR).

e Private Sector Oversight: For the first time, the AERB will regulate private Indian companies and
Joint Ventures entering the nuclear sector.

3. Expanded Mandate under SHANTI Bill

o Small Modular Reactors (SMRs): Developing specific safety codes and standards for the "Bharat
Small Reactor" and other modular designs.

¢ Non-Power Applications: Regulating radiation safety in healthcare (nuclear medicine), agriculture
(food irradiation), and industrial Al-enabled technologies.

e Environmental Restoration: The AERB is now responsible for ensuring "environmental
remediation” after a plant is decommissioned.

4. Enforcement and Transparency

e Search and Seizure: The Board is granted enhanced powers for inspection, investigation, and even
the "sealing of facilities" if safety norms are violated.

e Public Outreach: The Bill explicitly tasks the AERB with keeping the public informed about
radiological safety and emergency preparedness.

e Cyber Security: The AERB, in coordination with national agencies, will audit the multi-layered
digital safeguards and encryption used in nuclear control systems.

Safeguards and Liability Clause
1. Liability Clause: Graded and Capped

The Bill moves away from the "one-size-fits-all" model of the CLND Act, 2010 to a Graded Liability
Structure. This is designed to reflect the actual risk profile of different reactor technologies.

Category Reactor Type / Capacity Operator Liability Cap
Large Reactors >3600 MWth ¥3,000 Crore
Standard Reactors 1500 — 3600 MWth ¥1,500 Crore

Small Modular (SMRs) <150 MW / Research Reactors Z100 Crore

Fuel Facilities Spent Fuel Reprocessing %300 Crore
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Key Changes to "Right of Recourse™

Under the old law, operators had a statutory right to sue suppliers for defective equipment (Section 17).
The SHANTI Bill changes this significantly:

Removal of Automatic Supplier Liability: Suppliers are now shielded from automatic legal action.
An operator can only claim damages if:

1. It is explicitly written in a private contract.
2. There is proof of an individual's intent to cause damage.

Reasoning: This aligns India with the international Convention on Supplementary Compensation
(CSC) and removes the "policy paralysis” that prevented companies like Westinghouse (USA) and EDF
(France) from building plants in India.

2. Safeguards: Strategic and Regulatory

Strategic Safeguards

Fuel Cycle Monopoly: The Central Government retains exclusive control over Uranium Enrichment,
Heavy Water Production, and Spent Fuel Reprocessing. Private players can build the "engine" (the
reactor), but the government owns the "fuel."

Section 39 (Information Control): The government can declare wide categories of information—
design, material transport, and siting—as "Restricted Information.” This explicitly overrides the RTI
Act, 2005 to prevent sensitive data from being leaked.

Regulatory Safeguards

Mandatory Insurance: Private operators must maintain insurance or financial security to cover their
liability cap. Central Government installations remain exempt as the state is the ultimate insurer.

Two-Tier Penalty System:

1. Monetary Penalties: For administrative or minor safety lapses.

2. Imprisonment: For grave offenses or criminal negligence.

Victim Compensation and Redressal

1. Operator Payout: The first layer comes from the operator's insurance (up to the cap).

2. Nuclear Liability Fund: A central fund created by the government to cover damages that exceed
the operator’s cap.

3. Nuclear Damage Claims Commission: A specialized body to adjudicate compensation claims
quickly, bypassing slow civil courts.

Significance and Government Viewpoint

1.

Strategic Significance

e Ending State Monopoly: By repealing the 1962 Act, the Bill ends the exclusive control of the
Nuclear Power Corporation of India (NPCIL), allowing private Indian companies to build and
operate reactors.

o Energy Security: Nuclear is being repositioned as a "clean baseload" source to complement
intermittent renewables (solar/wind). It provides 24/7 stable power required for green hydrogen
production and data centers.

e Viksit Bharat 2047: The Bill is the legal vehicle to reach the target of 100 GW of nuclear capacity
by 2047, up from the current ~8 GW.
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Global Alignment: By removing the "automatic right of recourse" against suppliers, India aligns
its liability laws with the Convention on Supplementary Compensation (CSC), potentially
reviving stalled deals with the US (Westinghouse) and France (EDF).

2. Economic and Industrial Significance

Capital Mobilization: Reaching 100 GW requires an estimated ¥15-20 lakh crore. The Bill allows
private giants (like Tata, Reliance, or Adani) and Joint Ventures to infuse the necessary capital.

SMR Ecosystem: The Bill facilitates the Bharat Small Reactor (BSR) program. Small Modular
Reactors (SMRs) are seen as "factory-built" units that can be deployed quickly for captive industrial
use in steel and cement sectors.

Supply Chain Growth: It encourages domestic manufacturing of high-precision nuclear
components, creating a high-tech industrial ecosystem and millions of skilled jobs.

3. Government’s Viewpoint

Pragmatic Reform: The Centre views the liability cap and supplier immunity not as a dilution of
safety, but as a "pragmatic trade-off" to make nuclear projects insurable and bankable.

Sovereign Control: The government insists that Strategic Autonomy is maintained because
"sensitive” fuel cycle activities (enrichment and reprocessing) remain a 100% state monopoly.

Infrastructure Status: The government now treats nuclear power as a core infrastructure sector
rather than a secretive strategic asset, allowing for better credit flow and regulatory clarity.

Government Schemes: India's Nuclear Energy Mission

1. Key Features of the Mission

Financial Outlay: A dedicated allocation of 20,000 crore focused on the research, development,
and deployment of nuclear technologies.

Target 2047: The mission aims to scale India's nuclear capacity from the current ~8 GW to 100
GW by 2047, contributing to nearly 10% of India's total energy mix.

Small Modular Reactor (SMR) Focus: Unlike traditional missions that focused on massive 700
MWe plants, this mission prioritizes SMRs for faster deployment and industrial use.

2. The Two-Pronged Strategy

Large-Scale Expansion (Greenfield)

Large Reactors: Establishing 700 MWe indigenous Pressurized Heavy Water Reactors (PHWRs)
and large capacity imported reactors (e.g., in collaboration with USA and France).

Indigenous 700 MWe PHWRs: Rapidly scaling the proven design used at Kakrapar (KAPS-3 & 4)
across approved sites.

B. Small & Modular Deployment (Brownfield)

Bharat Small Reactor (BSR): Based on the proven 220 MWe PHWR technology. These are
designed for captive power in energy-intensive industries (Steel, Aluminum).

Bharat Small Modular Reactor (BSMR-200): An advanced 200 MWe light-water reactor design
currently under development by BARC.

Repurposing Thermal Plants: A unique objective of the mission is to replace retiring coal-based
power plants with SMRs, utilizing existing land, water, and grid infrastructure.

3. Innovative Public-Private Partnership (PPP) Model

Private Role: Domestic private companies provide the land, cooling water, and capital.
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Government Role: NPCIL (Nuclear Power Corporation of India) manages the design, quality
assurance, and technical operations.

Outcome: Private entities receive a stable, long-term supply of low-carbon "captive" power, while
the state ensures safety and strategic control.

4. Non-Power Goals of the Mission

Green Hydrogen: Development of high-temperature gas-cooled reactors (up to 5 MW) specifically
for hydrogen generation to decarbonize the transport sector.

Closed Fuel Cycle: Accelerating the Prototype Fast Breeder Reactor (PFBR) at Kalpakkam to
eventually unlock India's vast Thorium reserves

Challenges

1. Legal and Regulatory Challenges

Dilution of Supplier Liability: The removal of the "automatic right of recourse" against equipment
suppliers (from the 2010 Act) is a major point of contention. Critics argue this "shields" foreign
vendors from accountability in case of design flaws, potentially placing the entire safety and
financial burden on the Indian state and the operator.

Regulatory Capacity: As the sector opens to private players, the AERB (now statutory) will need
to scale its workforce and technical expertise exponentially to monitor multiple private sites
simultaneously.

Transparency vs. Secrecy: Section 39 allows the government to classify data as "restricted
information." Critics fear this could be used to bypass the RTI Act, limiting public oversight on
safety audits and environmental impacts.

2. Financial and Economic Hurdles

High Capital Intensity: Nuclear plants are extremely expensive to build, with costs estimated at
¥14-15 crore per MW. Finding "patient capital” (long-term investment) in a market that prioritizes
quick returns is difficult for private firms.

Gestation Periods: Nuclear projects typically take 8-12 years to become operational. For private
investors, this leads to high “Interest During Construction” (IDC) and risk of cost overruns.

Lack of Tariff Guarantees: Unlike solar or wind, there is currently no standardized "feed-in tariff"
or viability gap funding (VGF) for nuclear power, making revenue predictability a challenge.

3. Technical and Infrastructure Challenges

Spent Fuel Management: India still lacks a permanent Deep Geological Repository (DGR) for
high-level radioactive waste. While the Bill says waste remains under state control, the sheer
volume from 100 GW of capacity will create a massive logistical and environmental burden.

Grid Integration: Adding 100 GW of "inflexible" baseload power requires a massive upgrade of
the national grid. The grid must be able to balance this steady supply with the "intermittent" peaks
of solar and wind.

SMR Commercialization: While the Bharat Small Reactor (BSR) is a goal, the technology is still
in the pilot phase. Moving from design to mass manufacturing within the government's 2032-2047
timeline is technically ambitious.
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4. Social and Political Challenges

Public Perception and "Social License": Past protests at Kudankulam and Jaitapur show that
local communities remain fearful of radiation and displacement. The Bill does not mandate
community consultation, which could lead to fresh legal battles.

Federal Concerns: Since land and water are state subjects, any friction between the Centre and
State governments can stall projects indefinitely, regardless of the new Federal law.

Way Forward

1. Strengthening Regulatory Independence

Empowering the AERB: While the Bill grants statutory status, the AERB must be provided with
budgetary independence (funded through a levy on power generation rather than DAE grants)
to ensure it can hire top-tier global safety experts.

Transparency Dashboards: To counter the "RTl override" concerns in Section 39, the AERB should
launch real-time public dashboards for radiation monitoring and safety audit summaries, building
"social license" through transparency.

2. The "Coal-to-Nuclear” (C2N) Pivot

Brownfield Conversion: The government has identified 10 retiring thermal power plant sites
(e.g., Wanakbori in Gujarat) for conversion. This strategy should be fast-tracked to leverage existing
land, water access, and transmission grids, bypassing the "land acquisition" hurdle.

SMR Clusters: These sites are ideal for Small Modular Reactors (SMRs), which can be deployed
in modules to match the decommissioned coal capacity.

3. Financial and Market Engineering

Nuclear Insurance Pool 2.0: With the shift to contractual liability, the existing Indian Nuclear
Insurance Pool (INIP) needs to be expanded to cover private operators and foreign vendors at
competitive premiums.

Green Bonds for Nuclear: Given that nuclear is now recognized as a "clean baseload," the
government should allow nuclear projects to tap into ESG (Environmental, Social, and
Governance) funds and issue sovereign green bonds.

4. Closing the Fuel Cycle & Waste Management

Deep Geological Repository (DGR): India must move beyond “interim storage." A priority for the
next decade is identifying and certifying a permanent underground repository for high-level waste,
following IAEA's roadmap.

Thorium Roadmap: Accelerating the Stage-2 (Fast Breeder) and Stage-3 (Thorium) reactors is
essential to reduce long-term dependence on imported Uranium.

5. Human Capital and Skill Development

Nuclear Innovation Hubs: Establishing dedicated nuclear engineering programs in top lITs and
specialized training academies to create a workforce for the private sector, which will need
thousands of certified operators by 2035.
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Conclusion

The SHANTI Bill signals a forward-looking shift towards a regulated partnership model in nuclear energy,
enabling clean, reliable baseload power for India’s future. With a strong, independent safety regulator and
transparent liability mechanisms, it can drive advanced reactors, indigenous manufacturing, and high-skill
jobs. Its success, however, hinges on balancing investment facilitation with uncompromised safety and
public trust, making nuclear energy a responsible pillar of Viksit Bharat @2047.

Q. ‘The SHANTI Act marks a structural shift in India’s nuclear energy governance.”
Discuss its objectives, key provisions, and significance, and critically analyse the concerns related to
nuclear safety, liability, and regulatory independence. Suggest a way forward to ensure balanced and
sustainable nuclear expansion in Indja.
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GENERAL STUDIES 4

4.1. ETHICS

4.1.1. RIGHT TO INFORMATION AND ETHICAL GOVERNANCE

Context: The Right to Information (RTI) Act, 2005 is
widely regarded as one of India’s most transformative
democratic reforms. By empowering citizens to seek

information from public authorities, it strengthened
transparency, accountability, and anti-corruption
mechanisms in governance.

However, the Economic Survey 2025-26 has called for

TRANSPARENCY watl® % £FFICIENC
a re-examination of certain provisions of the Act, - .
highlighting ethical concerns regarding excessive
disclosures, especially relating to the deliberative
process of policymaking. This has reopened an important ethical debate: How should the State balance
transparency with the need for effective, fearless, and efficient governance?

A

-

1. Ethical Value of Transparency and RTI
e From an ethical standpoint, transparency is rooted in:

o Accountability: Public servants are answerable to citizens for the use of public power and
resources.

o Integrity: Openness reduces opportunities for corruption and arbitrariness.
o Democratic participation: Informed citizens can meaningfully engage in governance.

e The RTI Act operationalizes these values by shifting governance from a culture of secrecy to one
of openness. Ethically, it aligns with the principle that power must be exercised in trust for the
public good.

2. Ethical Concerns Raised by the Economic Survey

The Survey acknowledges RTl as a “sunshine law” but warns against the risk of transparency becoming
an end in itself, rather than a means to improve governance. It raises three key ethical concerns:

e Chilling Effect on Decision-Making: Disclosure of draft notes, internal opinions, and
brainstorming records may discourage frank discussion among officials. Ethical governance
requires moral courage and honest advice, which may be compromised if every tentative idea is
subject to public scrutiny.

¢ Micromanagement of Governance: The Survey argues that RTl was not intended to facilitate “idle
curiosity” or enable citizens to micro-manage administration. Excessive intervention can undermine
the ethical principle of role clarity, where elected governments and civil servants must be allowed
functional autonomy.

e Protection of Privacy and Dignity: Disclosure of service records, transfers, and confidential
reports raises ethical issues concerning privacy, dignity, and fairness of public servants, who also
possess individual rights.

3. Deliberative Process and Ethical Governance

e Ethically, policymaking is not a single act but a process of deliberation, debate, dissent, and
revision. Protecting this space aligns with:
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o Virtue ethics, which values prudence and practical wisdom

o Consequentialist ethics, which considers whether disclosure improves or harms governance
outcomes

e Internationally, countries like the US, UK, and Sweden exempt internal deliberations, draft
documents, and inter-agency communications from disclosure. The Survey highlights that India
lacks a general “deliberative process exemption”, making its transparency regime more intrusive
than comparable democracies.

4. Ministerial Veto: Ethical Justification and Risks

e The proposal for a narrowly defined ministerial veto with parliamentary oversight introduces
another ethical tension.
¢ Ethical justification:

o Prevents disclosures that may compromise national interest or governance capacity.
o Reinforces collective responsibility of the executive.

¢ Ethical risks:

o Potential misuse to suppress inconvenient information.

o Threat to transparency if oversight mechanisms are weak.

e Hence, from an ethical lens, such a veto can be justified only if bounded by strict safeguards,
transparency in invocation, and legislative scrutiny.

5. Striking the Ethical Balance

e Ethical governance does not demand absolute transparency, nor does it justify excessive secrecy.
The moral challenge lies in achieving proportional transparency, guided by:

o Public interest, not sensationalism
o Accountability without intimidation
o Transparency with responsibility

e The RTI Act must remain a tool for better governance, not a mechanism that weakens
administrative effectiveness or erodes trust within institutions.

Conclusion:

The Economic Survey's call to revisit the RTI Act highlights a mature ethical question faced by modern
democracies: How much transparency is optimal for good governance? While the ethical foundations of
RTI- accountability, integrity, and citizen empowerment- remain non-negotiable, there is also an ethical
obligation to protect deliberative freedom, privacy, and governance efficiency. Reforms, if undertaken,
must strengthen- not dilute- the moral architecture of democracy. Ultimately, ethical governance lies not
in maximal disclosure, but in meaningful transparency that advances public good.

Q. ‘Transparency is an ethical imperative of democratic governance, but excessive disclosure can
undermine effective decision-making.” In the context of the Right to Information (RTI) Act 2005 and
the observations made in the Economic Survey 2025-26, critically examine the ethical dilemma
between transparency and administrative efficiency. Discuss how a balance can be achieved without
compromising accountability or deliberative freedom.
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3.4.2 CLIMATE CHANGE AND ETHICAL DILEMMA

Context: Climate change has emerged as one of the

gravest challenges confronting humanity in the 21st

%ate Change and Ethical DilemW
Economic Development vs Environmental Explotiation p

century. Rising global temperatures, extreme weather
events, sea-level rise, biodiversity loss, and increasing
climate-induced displacement have profound social,
economic, and moral implications.

At the heart of this crisis lies a deep ethical dilemma-
the  tension between pursuing economic
development to alleviate poverty and improve living
standards, and protecting the environment to
ensure ecological sustainability and intergenerational justice. This dilemma poses fundamental questions
about responsibility, equity, and moral governance.

1. Ethical Implications of Climate Change

e C(Climate change impacts are unevenly distributed. Communities that have contributed least to
global emissions—such as small farmers, coastal populations, and indigenous groups—face the
gravest consequences.

o Rising sea levels threaten island nations like Maldives.
o Erratic monsoons affect farmers in India and Sub-Saharan Africa.
o Heatwaves and floods disproportionately harm urban poor populations.

e This asymmetry raises ethical concerns of climate injustice, violating principles of fairness,
equality, and the right to life. The Supreme Court of India, in Subhash Kumar v. State of Bihar
(719917), recognized the right to a healthy environment as part of Article 21, thereby giving
climate ethics a constitutional dimension.

2. The Ethical Dilemma: Development vs Environment
I. Argument for Economic Development
e Developing countries argue that economic growth is essential to:
o Reduce poverty and inequality
o Create employment and improve human development indicators
o Build infrastructure, healthcare, and education systems

e Historically, developed nations achieved prosperity through intensive exploitation of natural
resources. From the ethical principle of equity, it appears unjust to deny similar opportunities to
developing nations.

e From the perspective of distributive justice, it is ethically problematic to impose strict
environmental constraints on nations still struggling with basic development, especially when
developed countries historically caused most emissions.

Il. Argument for Environmental Protection
¢ Unchecked development leads to:

o lIrreversible ecological damage
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o Resource depletion
o Climate catastrophes threatening long-term human survival

Ethically, the principle of non-maleficence (do no harm) demands restraint in exploiting nature
beyond its regenerative capacity. Environmental ethics views humans not as owners, but as
stewards of nature.

In M.C. Mehta v. Union of India (Oleum Gas Leak, 1987), the Supreme Court evolved the
principle of absolute liability, emphasizing that economic activity cannot justify environmental
harm. Ethical governance requires adherence to the principle of non-maleficence—avoiding
irreversible damage to nature.

3. Key Ethical Dimensions Involved

Utilitarian Ethics: Development may maximize short-term welfare but causes long-term harm.
True utility must consider future generations and planetary boundaries.

Intergenerational Ethics: Future generations have a moral right to a stable climate. In Vellore
Citizens’ Welfare Forum v. Union of India (1996), the Court upheld the Precautionary Principle
and Sustainable Development as part of Indian environmental law.

Environmental Justice: Projects like large dams or mining often displace tribal communities, as
seen in the Narmada Valley Project, raising ethical questions of consent, rehabilitation, and
dignity.

Global Ethics and Common but Differentiated Responsibilities (CBDR): Nations have unequal
historical responsibilities; hence, ethical climate action must reflect differentiated obligations.

4. Resolving the Dilemma: Ethical Pathways Forward

The development-environment dichotomy is a false binary. Ethical governance seeks a harmonious

balance:

Sustainable Development: Development that meets present needs without compromising future
generations (Brundtland Commission).

Green Economy: Promoting renewable energy, circular economy, and low-carbon technologies.

Ethical Policy Making: Integrating environmental impact assessments, precautionary principle,
and transparency.

Climate Responsibility: Developed nations must lead in finance, technology transfer, and emission
reduction.

Lifestyle Ethics: India’s initiatives such as LiFE (Lifestyle for Environment) and commitments
under the Paris Agreement reflect attempts to ethically reconcile growth with sustainabilit

Conclusion:

The ethical dilemma between economic development and environmental protection underscores a deeper

moral question- what kind of progress humanity should pursue. Development divorced from ecological

ethics is ultimately self-destructive. Conversely, environmental protection that ignores human deprivation

is morally incomplete. Ethical climate action demands justice, responsibility, and foresight, ensuring that

economic progress aligns with environmental stewardship and human dignity. In this balance lies the path

to a just, sustainable, and resilient future.
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Q. “Climate change presents an ethical dilemma between economic development and environmental
protection.” Critically examine this statement with reference to principles of climate justice,
intergenerational ethics, and sustainable development. lllustrate your answer with suitable examples
and judicial interventions in India.

Scan to attempt more questions...
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