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Critically examine the implications of widespread Al adoption in basic education, and
evaluate policy measures needed to mitigate cognitive dependencies.

Introduction

The OECD’s PISA 2025 assessment across 91 countries reveals a structural shift in global education: 86% of
15-year-old students utilize Al chatbots for schoolwork, with only 14% reporting non-use. While Al integration
promises personalized learning, the report exposes a key paradox: daily reliance on Al for cognitive tasks (such
as summarizing or drafting) correlates with significantly lower academic performance in foundational subjects
like science, equivalent to losing over a year of schooling.

Impact of Mass Al Adoption in Education

1. Cognitive Offloading & Retention Gaps: When students delegate core mental processing such
as summarizing text or conducting preliminary research, they bypass desirable difficulty, weakening
long-term retention and analytical reasoning. Example: Reduced critical reasoning.

2, Erosion of Foundational Literacy: PISA 2025 highlights a concurrent drop in global reading
and mathematics scores, where over-reliance on generative summaries limits deep textual
comprehension and sustained focus. Example: Reading comprehension decline.

3. Socioeconomic Digital Divide 2.0: While basic chatbot access is democratized, training in critical
Al literacy (evaluating output accuracy) is disproportionately available to socioeconomically
advantaged students. Example: Al literacy gap.

4, Algorithmic Bias & Misinformation Risks: Student reliance on unvetted Al outputs exposes
young learners to hallucinated facts and embedded algorithmic biases without adequate verification
skills. Example: Uncritical factual adoption.

Comparative Analysis of Al Usage Patterns vs. Educational Outcomes

Usage Dimension High-Frequency Task Substitution Guided Strategic Engagement

Operational Daily outsourcing of writing, reading, Weekly targeted queries for concept

Behavior and problem-solving. explanation and practice.

Pedagogical Effect Passive consumption; eliminates Active learning; acts as an adaptive
problem-solving friction. personal tutor.

PISA Performance Up to 28-point decline in science Equivalent or slightly higher scores
Impact assessments. than non-users.
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Strategic Policy Interventions & Structural Reforms

1. Pedagogical Re-Engineering: Transition assessment models from passive home
assignments toward in-class, process-oriented evaluations that emphasize oral defense and analytical
writing. Example: Process-based assessments.

2. Institutionalizing Al Literacy: Integrate mandatory "Safety and Verification by Design” modules
into national school curricula (such as India's NEP 2020 framework) to teach students how to audit
machine outputs. Example: NEP 2020 integration.

3. Regulating EdTech System Design: Encourage Al developers to build "pedagogical friction" into
student-facing tools—prompting reasoning rather than generating ready-made answers. Example:
Guided-Socratic Al tutors.

Way Forward

1. Focus on Guided Al Usage: Train teachers to utilize Al as a formative diagnostic tool rather than
a substitute for student effort. Example: Teacher-guided Al integration.

2. Standardize National Digital Frameworks: Develop clear national guidelines on ethically sound
Al use across primary and secondary education. Example: DIKSHA portal integration.

3. Protect Core Cognitive SKkill Building: Ensure early-stage foundational learning remains
centered on human-led reading, writing, and mathematical reasoning. Example: NIPUN Bharat
mission.

Conclusion

The PISA 2025 findings demonstrate that while Al access is ubiquitous, its value depends entirely on
pedagogical design. As India scales digital education, policy must balance technological adoption with cognitive
discipline, ensuring Al serves as a scaffold for critical thinking.

Critically examine the vulnerabilities of developing economies dependent on foreign
commercial constellations, and evaluate the strategic imperatives to safeguard sovereign
digital backbones.

Introduction

The official acknowledgment of on-orbit space control weapons by major military powers alongside the rapid
integration of private mega-constellations into state infrastructure signals a shift from passive space support
to active counter-space warfare. For developing nations, reliance on third-party commercial satellites for
critical communications, navigation, and administrative infrastructure introduces significant sovereign
vulnerabilities, where non-Kkinetic, silent counter-space operations can paralyze governance without kinetic
confrontation.

Vulnerabilities of External Space Dependencies

1. Non-Kinetic Operational Risks: Modern space control focuses heavily on electronic warfare,
laser-dazzling, and cyber interdiction rather than explosive destruction. These invisible strikes leave
minimal physical evidence while knocking out crucial command-and-control operations. Example: GPS
signal jamming.

2. LossofSovereign Decision-Making: Private satellite constellation operators are subject to their
parent nation's geopolitical interests and domestic regulatory mandates. In a crisis, access can be
restricted, altered, or terminated unilaterally. Example: Starlink service restrictions.
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3. Disruption of Essential Governance Infrastructure: Digital backbones tied to foreign platforms
expose essential public services—including banking systems, emergency networks, power grid
synchronizations, and maritime tracking—to external interference. Example: Critical infrastructure
blackouts.

4. Regulatory and Legal Gaps in Space Law: The Outer Space Treaty (1967) explicitly bans
weapons of mass destruction in orbit, but leaves a major regulatory loophole regarding conventional,
dual-use, and counter-space control systems. Example: Regulatory treaty loopholes.

Sovereign Space Assets vs. Third-Party Foreign Dependencies

Parameter

Operational Control

Vulnerability to
Conflict

Domestic Sovereign Assets
Example: NavIC, GSAT)
Full sovereign command over

encryption and uptime.

Direct target in national defense
considerations.

Third-Party Commercial

Constellations

Third-party control subject to foreign
regulatory laws.

At risk of kill-switch
interdiction or geo-blocking.

collateral

Strategic Utility

Unencrypted or commercially
accessible vulnerable links.

Secured, dedicated military-grade
C4ISR bandwidth.

Strategic Imperatives and Safeguards for India and Developing Economies

1. Indigenization of Space Assets: Accelerating sovereign Low Earth Orbit (LEO) communication
and navigation networks ensures independent continuity during crises. Example: NavIC constellation
expansion.

2. Enhancing Space Domain Awareness (SDA): Strengthening defensive military space agencies
to monitor, detect, and counter orbital threats, cyber attacks, and co-orbital inspection satellites.
Example: DSA Project NETRA.

3. Advocating International Governance Norms: Leading global initiatives like the Prevention of
an Arms Race in Outer Space (PAROS) under UN frameworks to codify binding rules against non-
kinetic space warfare. Example: UN PAROS treaty advocacy.

Way Forward

1. Public-Private Defense Alliances: Partner with domestic private space firms to build resilient,
sovereign, dual-use small satellite constellations. Example: IN-SPACe defense partnerships.

2. Hardening Satellite Architectures: Mandate quantum-resistant encryption, optical laser links,
and anti-jamming payloads across national space networks. Example: Quantum key distribution.

3. Establishing Redundant Terrestrial Backups: Build hybrid fiber-satellite networks to prevent
single-point failures if space systems are degraded. Example: Hybrid optical-satellite backbones.

Conclusion

As outer space evolves into an active warfighting domain, reliance on foreign commercial constellations creates
severe geopolitical vulnerabilities. Developing economies must build sovereign space capabilities, secure
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digital infrastructure, and champion transparent international space governance to preserve national strategic
autonomy toward Viksit Bharat@2047.

Examine how energy security measures and resilient supply-chain integration are essential
to sustain India’s domestic economic growth and global market positioning.

Introduction

India's real GDP growth of 7.8%, highlighted in the Economic Survey 2025-26 alongside a Union Budget 2026-
27 public capex of X12.2 lakh crore, positions the nation as a global growth engine. Sustaining this momentum
toward a $5-trillion economy demands an uninterrupted, affordable energy supply and resilient Global Value
Chain (GVC) integration.

Impacts of Energy & Supply-Chain Security

1. Supplier Diversification & Long-Term Contracts: Mitigating trade corridor risk by securing
flexible, multi-region crude contracts and non-aligned energy sourcing. Example: West Asian Term
Contracts.

2. Strategic Petroleum Reserves (SPRs) Expansion: Expanding Phase-I SPR capacity (5.33 MMT)
and accelerating Phase-II PPP projects to enhance emergency import buffers. Example: Padur
Underground Cavern.

3. Pivotingvia PLI Frameworks: Transitioning manufacturing from low-margin assembly to high-
value component localization under 14 Production Linked Incentive sectors. Example: Electronics
CapEx Scale-up.

4. Mitigating Supply Chain Shocks: Addressing import reliance in Active Pharmaceutical
Ingredients (APIs) and critical minerals through domestic processing corridors. Example: Rare Earth
Corridors.

5. Clean Energy Scale-Up: Accelerating non-fossil power capacity beyond 250 GW to hedge against
external fossil fuel price volatility. Example: PM-Surya Ghar Scheme.

6. Upstream Exploration & Efficiency: Promoting deep-water exploration alongside industrial
energy efficiency targets across energy-intensive sectors. Example: OALP Bidding Rounds.

Positioning India as a Trusted Global Hub

1. From Importer to Integrated Producer: India must move beyond final assembly towards
components, machinery, design and R&D. NITI Aayog’s electronics GVC study finds that India has
progressed strongly in assembly but remains dependent on imported components and design
capabilities.

2. Capturing China+1 Shifts: Leveraging domestic market scale and logistics platforms like PM
Gati Shakti to attract capital-intensive electronics and machinery FDI. Example: Semiconductor Fab
Investments.

3. Promoting Friend-Shoring Alliances: Securing critical mineral and high-tech supply routes
through strategic multilateral partnerships. Example: US-India iCET Framework.

Challenges
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1. Energy: import concentration, inadequate storage, transmission constraints and
intermittency of renewables.

2. Supply chains: low domestic value addition, dependence on imported components, high
logistics costs, limited R&D and fragmented MSME participation.

3. Institutional: regulatory uncertainty, customs delays and uneven State-level industrial
ecosystems can discourage long-term investment.

4. Social-environmental: energy transition may create regional employment disruptions and
require just-transition mechanisms; NITI Aayog specifically highlights employment, migration and
social vulnerabilities during transition.

Way Forward

1. Accelerate Phase-II SPR Build-Out: Expedite commercial-cum-strategic crude reserves to
ensure 30+ days of emergency import coverage. Example: Chandikhol Cavern Expansion.

2. Strengthen Critical Mineral Processing: Establish domestic refining capacity for battery and
renewable transition minerals. Example: KABIL Overseas Acquisitions.

3. Lower Multimodal Logistics Costs: Reduce domestic logistics costs from ~13% to under 8% of
GDP to enhance export competitiveness. Example: Dedicated Freight Corridors.

4. Deepen GVC participation: shift PLI from assembly towards components, machinery, design
and domestic R&D. Example: PLI from Assembly to High-Value Segments.

5. Integrate MSMEs: create supplier-development programmes, common testing facilities and
affordable certification. Example: Shared Government Tool Rooms (such as ARAI testing facilities).

6. Ensure Green Competitiveness: combine renewables, storage, nuclear, CCUS and efficiency
with a just transition framework. Example: Battery storage (BESS) and pumped-hydro for 24/7
reliability.

Conclusion

Securing energy inputs through strategic diversification and expanding high-tech domestic manufacturing
allows India to transform global economic uncertainties into structural growth. Building a resilient supply-
chain infrastructure remains pivotal to driving sustainable domestic growth.

Critically examine how the procedural application of blasphemy laws in India conflicts with
constitutional freedoms, and evaluate reforms needed to protect free expression.

Introduction

Section 299 of the Bharatiya Nyaya Sanhita (BNS), retaining the colonial architecture of Section 295A of the
IPC, penalizes deliberate and malicious acts intended to outrage religious feelings. While originally designed to
preserve public order in a pluralistic society, its enforcement mechanism frequently converts the legal process
itself into a punitive tool, creating a chilling effect on constitutional freedoms and intellectual inquiry.

Conflict Between BNS 299 and Constitutional Freedoms

1. Procedural Weaponization & Pre-Trial Arrests: Section 299 specifically requires a “deliberate
and malicious intention” to outrage religious feelings. The cognizable nature of BNS 299 permits pre-
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trial arrests before a court establishes mens rea (malicious intent), making the process itself the
punishment. Example: Pre-trial detention lags.

2. Subversion of the “Spark-in-a-Powder-Keg” Standard: Misuse often ignores the judicial
threshold established in Ramji Lal Modi (1957) and Shreya Singhal (2015), which requires a direct,
imminent link to public disorder rather than mere hurt sentiments. Example: Subjective sentiment
thresholds.

3. Chilling Effect on Heterodox Inquiry: Indian civilizational history has a rich tradition of
metaphysical skepticism and debate. Vague enforcement restricts open discourse, philosophical
critique, and artistic expression. Example: Heterodox debate suppression.

4. Vigilante Enforcement & Mob Censorship: Localized complaints are frequently used by
assertive groups to pressure law enforcement, prioritizing mob sentiment over individual
fundamental rights under Article 19(1)(a). Example: Mob-driven FIR filings.

5. Judicial Threshold: In Ramji Lal Modi v. State of U.P. (1957), the Supreme Court upheld Section
295A IPC only after reading it narrowly, linking aggravated religious insult to a tendency to disrupt
public order. Thus, mere hurt sentiments cannot automatically substitute for statutory mens rea and
public-order concerns.

How Procedural Application Can Chill Liberty

1. Process As Punishment: FIRs, investigation, arrest, repeated hearings and financial costs can
deter writers, filmmakers, researchers and artists even when proceedings ultimately fail. This creates
a chilling effect without requiring conviction.

2. Vigilante Or “Heckler’s Veto”: Multiple complaints or organised protests can pressure police
and publishers to suppress controversial expression rather than objectively assess intent, context and
likely consequences.

3. Digital Amplification: Social-media circulation can rapidly transform an isolated expression
into competing complaints across jurisdictions. The 2025 Imran Pratapgarhi v. State of Gujarat
judgment is instructive: the Supreme Court examined a BNS-299 allegation arising from a poem posted
online and emphasised that law-enforcement machinery must respect Article 19(1)(a).

Strategic Safeguards and Structural Reforms

1. Reclassifying BNS 299 as Non-Cognizable & Bailable: Amend the procedural status to
prevent immediate, arbitrary arrests without prior judicial authorization.

2. Mandatory Preliminary Inquiry: Enforce strict adherence to Lalita Kumari (2014)
guidelines, requiring a preliminary assessment of malicious intent before registering an FIR.

3. Higher Executive Sanction for Prosecution: Require approval from a Senior District
Magistrate or High Court committee before issuing summons under Section 299.

4. Law Commission: The Law Commission’s 267th Report on Hate Speech demonstrates the
broader need to address speech capable of threatening social harmony through a coherent legal
framework rather than arbitrary enforcement.

Way Forward

Created with love ® by ForumIAS- the knowledge network for civil services.
Visit academy.forumias.com for our mentor based courses.

EForum[liy




Mains Marathon Compilation [Third Week] September 2026

1. Enforce Strict Cost Penalties: Impose financial and legal penalties on frivolous or malicious
FIRs filed to silence artistic or academic discourse. Example: Frivolous litigation costs.

2. Standardize Police Training: Educate law enforcement officers on distinguishing between
legitimate critique and intentional incitement under Article 19(2) reasonable restrictions. Example:
Police sensitization module.

3. Uphold Judicial Precedents: Ensure lower courts consistently apply the "imminent lawless
action" test before denying bail in speech-related offenses. Example: Imminent harm standard.

4. Police Sensitisation: Train investigators in Article 19, proportionality, constitutional morality
and the distinction between offence and incitement.

5. Digital safeguards: Develop standard protocols for authenticating context, edits, translations
and viral clips before criminal prosecution.

Conclusion

A mature democracy must balance public tranquility with intellectual freedom. Reforming the procedural
vulnerabilities of BNS 299 is essential to prevent state machinery from being used to suppress dissent, thereby
safeguarding individual liberty and constitutional rights.

Critically examine India’s objections to the China-Pakistan Boundary Joint Commission, and
evaluate its strategic implications for territorial sovereignty and regional security.

Introduction

India’s rejection of the newly operationalized Pakistan-China Boundary Joint Commission reflects a firm
reaffirmation of its territorial integrity. As stated by the Ministry of External Affairs (MEA), Pakistan has no
locus standi to alter or manage boundaries in Pakistan-Occupied Jammu & Kashmir (PoJK) and Ladakh.
Institutionalizing border management between Beijing and Islamabad directly impinges on India's sovereign
rights over these territories.

Legal and Constitutional Objections by India

1. Absence of Locus Standi & Absence of Common Border: India maintains that there is no
contiguous physical boundary between China and Pakistan because PoJK and Ladakh are integral parts
of India under the 1947 Instrument of Accession. Example: Po]JK Aksai Chin continuity.

2. Invalidity of the 1963 Boundary Agreement: The Joint Commission derives its legitimacy
from the 1963 China-Pakistan Boundary Agreement, under which Pakistan illegally ceded over 5,180
sq. km of Shaksgam Valley to China. India has consistently held this treaty to be illegal and void.
Example: Shaksgam Valley cession.

3. Violation of International Law & UN Resolutions: Operationalizing border surveys and
trade corridors in contested territory violates bilateral commitments under the Shimla Agreement
(1972) and UN security frameworks. Example: Shimla Agreement adherence.

4. Historical Continuity: India’s objection is longstanding. In 1963, Jawaharlal Nehru argued in
Parliament that the China-Pakistan agreement could prejudice discussions concerning Kashmir. Thus,
the present dispute represents continuity rather than a new diplomatic position.

Sovereign Indian Stance vs. Sino-Pak Operational Framework
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Parameter Official Indian Position (MEA) Sino-Pakistani  Joint Commission
Framework

Territorial Entire J&K and Ladakh are Treats PoJK border as a operational

Legitimacy inalienable Indian territories. bilateral frontier.

Legal Basis Void ab initio; violates Article Rooted in 1963 Boundary & 2013
370/BNSS sovereignty. Management Agreements.

Strategic Goal Territorial status quo protection and Institutionalizing CPEC security & border
vacation of PoJK. surveillance.

Strategic & Regional Security Implications

1. Legitimization of CPEC Infrastructure: The commission provides administrative oversight
for trade routes through the Khunjerab Pass, entrenching Chinese physical assets in Po]JK. Example:
CPEC Khunjerab corridor.

2. Two-Front Collusion along the Trans-Karakoram: Joint border surveys elevate military-
technical coordination between Beijing and Islamabad along Siachen’s northern flank. Example:
Trans-Karakoram military alignment.

3. Creeping Normalization of Occupation: Establishing formal mechanisms attempts to alter
the ground status quo, complicating future territorial negotiations. Example: Creeping territorial
normalization.

4. Strategic Infrastructure: CPEC passes through areas of Pakistan-occupied Jammu and
Kashmir that India objects to. Its continued development can increase Chinese economic and physical
presence close to India's western and northern security theatres.

Way Forward

1. Assertive Diplomatic Protests: Issue formal demarches highlighting the non-binding nature
of any Sino-Pak agreements on Indian territory under international law. Example: Diplomatic
demarche issuances.

2. Accelerating Border Infrastructure: Strengthen critical defense infrastructure, optical
surveillance, and LEO satellite tracking along the Line of Control (LoC) and Line of Actual Control
(LAC). Example: Vibrant Villages Program.

3. Multilateral Counter-Messaging: Raise violations of sovereignty at global forums like the UN
Disarmament & Political Committees to block third-party investments in Po]JK. Example: UN
diplomatic outreach.

4. Expand Strategic Connectivity: Develop alternative routes through the International North-
South Transport Corridor, Chabahar and Indian Ocean networks, reducing dependence on corridors
controlled by strategic competitors.
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5. Maintain Calibrated Diplomacy: Engage China and Pakistan through established diplomatic
and military channels while avoiding unnecessary escalation and preserving India's broader economic
interests.

Conclusion

The operationalization of the China-Pakistan Joint Commission is a unilateral move to alter the territorial status
of occupied lands. India must combine diplomatic firmness with robust border defenses to uphold its national
sovereignty.

Critically analyze how the retreat of Himalayan glaciers threatens India’s economic stability,
and evaluate key policy interventions to mitigate peak water risks.

Introduction

A landmark joint assessment by Systemiq, ICIMOD, and the G.B. Pant National Institute of Himalayan
Environment revealed that the Hindu Kush Himalayas underpin over 20% of India’s GDP by sustaining
agriculture, industry, and hydropower downstream. However, with Himalayan glaciers melting 65% faster
than a decade ago, the region is rapidly approaching 'Peak Water'—the tipping point where annual glacier
runoff reaches its maximum before permanently declining.

From Cryosphere Change to Macroeconomic Vulnerability

1. Water-Economy Nexus: The Systemiq-ICIMOD-GBPNIHE assessment estimates that 364.8
lakh crore, or 21.5% of India’s FY24 GDP, depends on Himalayan-linked economic activity. This
includes direct Himalayan economies and downstream agriculture, manufacturing, hydropower and
services.

2. Disproportionate Disaster Vulnerability: While making up ~18% of India's landmass, the
Himalayan ecosystem accounts for 35% of all national natural disasters. Example: Sikkim GLOF 2023.

3. High-Risk Glacial Lake Outbursts: Over 200 glacial lakes in India are classified as high risk
(56 as very high risk), threatening critical downstream infrastructure. Example: South Lhonak
Outburst.

4, Agricultural Disruption across Northern Plains: Glacier retreat threatens irrigation for the
wheat and paddy bowls across the Indo-Gangetic belt, which supports hundreds of millions of
livelihoods. Example: Indo-Gangetic crop stress.

5. Loss of Alpine Micro-Economies: Drying Himalayan springs impact regional cash-crop
farming, tea estates, and local mountain agriculture. Example: Himalayan spring drying.

6. Hydropower Output Impairment: Altered river flow seasonality reduces firm power output
from run-of-the-river hydroelectric projects. Example: Teesta Dam damage.

7. Industrial and Urban Water Stress: Manufacturing corridors and urban hubs along river
basins face acute dry-season water deficits as post-peak runoff declines. Example: Urban dry-season
shortages.
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The Often-Ignored Black Carbon Lever (Local Climate Multiplier)

1. The supplied report attributes about one-third of Himalayan glacier mass loss to South Asian
black carbon, with brick kilns accounting for 32-42% of anthropogenic deposition in the region.

2. Consequently, controlling brick-kiln emissions, crop-residue burning, inefficient cookstoves and
transport emissions can deliver a dual dividend, cleaner air and slower snow-and-ice melt.

3. Zig-zag kiln technology can substantially reduce emissions and fuel consumption, although
adoption remains uneven.

Policy Architecture for Peak-Water Resilience

1. Cryosphere Intelligence: Budget 2026-27’s outcome framework targets continuous monitoring
of six Himalayan glaciers, alongside additional cryospheric data generation and research. Scaling this
through ISRO, IMD, CWC, automated sensors and Al-based modelling can strengthen early-warning
systems.

2. Springshed Security: NITI Aayog’s 2025 Himalayan water compendium emphasises springshed
management, climate-adaptive infrastructure and technologies such as GIS, IoT and solar-powered

pumping.

3. Catchment-Based Planning: Glacier, forest, groundwater and river-basin management must be
integrated instead of treating disasters, irrigation and drinking water separately.

Way Forward

1. Direct Regional Mitigation: While global greenhouse gas reduction requires worldwide
consensus, roughly one-third of Himalayan glacier melt is driven by local black carbon (soot) deposited
from brick kilns, agricultural burning, and cookstoves in adjacent plains.

2. Immediate Policy Target: Enforce Zig-Zag technology and clean energy transitions across
rural brick manufacturing clusters to immediately slow down ice melt acceleration. Example: Clean
Brick-Kiln Mandate.

3. Expand Real-Time Cryosphere Monitoring: Upscale monitoring infrastructure beyond the
current 0.1% of Himalayan glaciers using ISRO satellite telemetry and automated early warning
stations. Example: CWC GLOF Warning System.

4, Himalayan Spring Rejuvenation: Scale up Springshed Management programs to restore
rural drinking water and baseflow systems across mountain catchments. Example: NITI Aayog
Springshed Initiative.

5. Climate-Sited Development Approvals: Mandate rigorous carrying-capacity assessments
and hazard science prior to approving mega-infrastructure or urban expansions in fragile valleys.
Example: Mandatory Carrying-Capacity Audits.

Conclusion

As emphasized in the Economic Survey and NITI Aayog’s Himalayan Development Framework, ecological
stability in the cryosphere is inseparable from India's macro-financial security. Implementing targeted soot
abatement alongside comprehensive cryosphere monitoring is imperative to protect 20% of GDP and ensure
sustainable growth toward Viksit Bharat@2047.
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Critically evaluate how homegrown deep-tech innovation can drive India's transition from
an IT services hub to a product-driven technological powerhouse.

Introduction

India's economic trajectory is undergoing a paradigm shift from low-margin IT services and low-value
assembly to IP-led, homegrown deep-tech manufacturing. Backed by a X1-lakh-crore RDI Corpus under the
Anusandhan National Research Foundation (ANRF) and a record rise in private R&D spending to 45.2%,
localized innovation is becoming the cornerstone of Viksit Bharat@2047.

From Service Provider to Technology Owner

1. India’s IT-BPO model created export earnings, employment and global integration, but
primarily monetised human capital rather than proprietary technology. Deep-tech can alter this
trajectory by embedding IP, patents, advanced manufacturing and standards into Indian products.

2. The Economic Survey 2025-26 notes that India ranks strongly in research output across Al,
quantum, advanced materials, biotechnology, space and defence, yet GERD remains only 0.64% of GDP,
with business contributing just 41% of R&D expenditure. Thus, the challenge is converting scientific
capability into commercially scalable technology. Example: GaN MMICs.

How Deep-Tech Can Transform India’s Economic Structure

1. Mitigating Tech-Vulnerability & Sanctions Risk: Developing indigenous defense systems,
quantum communications, and semiconductor IP safeguards national sovereignty against global
supply chain disruptions. Example: iDEX defense deep-tech.

2. Sovereign Digital Infrastructure: Building localized Large Language Models (LLMs) and
core telecom stacks ensures data privacy and reduces foreign software reliance. Example: BharatGen
Al model.

3. Moving Up Global Value Chains (GVCs): Shifting from IT-BPO models to high-value product
IP elevates trade surpluses and margins. Example: NavIC chip commercialization.

4. Derisking Patient Capital & Commercialization: The Deep-Tech Startup Policy and
targeted venture funds address high gestation periods, bridging the gap between lab research and
market deployment. Example: ANRF RDI Fund.

5. Triple-Helix Collaboration: Academia, private industry, and startup incubators are co-
developing frontier hardware. Example: IIT-Madras Brain Centre.

6. Space-Tech & Clean-Tech Frontiers: Commercializing space launch vehicles and green
hydrogen technologies positions domestic startups in high-tech export markets. Example: Skyroot
aerospace launches.

78 Social Justice Enabler: Deep-tech can democratise sophisticated services, affordable CAR-T
therapy, Al-enabled diagnostics, agricultural technologies and climate solutions turning innovation
into inclusive development, rather than merely high-end industrial growth. Example: NexCAR19.

Structural Bottlenecks in the Deep-Tech Ecosystem
1. Stagnant GERD-to-GDP Ratio: Gross Expenditure on R&D remains below ~0.7% of GDP, far

lower than Israel (~5.6%) or South Korea (~4.8%). Example: Low corporate R&D.
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2. Missing Domestic Venture Risk-Capital: High dependence on foreign venture capital leaves
deep-tech startups vulnerable to global funding winter cycles. Example: Foreign VC dominance.

3. Institutional fragmentation: NITI Aayog identifies weak university-industry collaboration,
regulatory hurdles, uneven infrastructure and fragmented innovation governance as continuing
barriers.

Way Forward

1. Mandate Public Procurement for Deep-Tech: Expand government procurement schemes
like iDEX and GeM to guarantee anchor purchase contracts for local innovations. Example: Defense
procurement quotas.

2. Streamline Technology Transfer (TTO): Standardize IP-sharing models in public
universities to ease university-spinout friction. Example: University IP spin-offs.

3. Incentivize Corporate R&D Tax Offsets: Introduce super-deductions on corporate R&D
expenditures in strategic sunrise sectors. Example: R&D tax credits.

4, Fund the full innovation pipeline: Use RDI and ANRF financing from basic research through
prototypes, scale-up and commercialisation.

5. Reform technology transfer: Standardise IP-sharing and spin-off rules in public institutions
and strengthen Technology Transfer Offices.

Conclusion

Dr. Homi Bhabha asserted that "Technology must be developed at home to build self-reliance.” Transitioning
to a deep-tech product economy is essential for India to secure tech sovereignty and drive economic expansion.

Evaluate how India can reconcile deep-sea resource exploitation with marine ecological
stewardship to assume a leadership role in global ocean governance.

Introduction

India’s Deep Ocean Mission, backed by 3625 crore in Budget 2026-27, is expanding capabilities in seabed
exploration, robotics and MATSYA-6000; the challenge is converting technological leadership into responsible
ocean governance.

Why Deep-Sea Resources Matter for India

T Critical Mineral Security: Extracting nickel, cobalt, copper, and manganese from the Central
Indian Ocean Basin reduces foreign dependence on critical green transition inputs. Example: PMN
Seabed Mining.

28 Sovereign Ocean Leadership: India’s active participation in International Seabed Authority
(ISA) protocols elevates its standing as a responsible global maritime voice. Example: ISA Mining Code.

3. Irreversible Benthic Habitat Disruption: Deep-sea seabed scraping destroys fragile
hydrothermal vents, slow-growing cold-water corals, and unmapped benthic fauna. Example:
Hydrothermal vent damage.
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4, Sediment Plumes & Noise Pollution: Underwater mining machinery generates massive
sediment plumes and acoustic pollution, disturbing midwater marine food webs. Example: Benthic
sediment plumes.

5. Advancing Sovereign Deep-Submergence: Indigenous developments by the National
Institute of Ocean Technology (NIOT) bolster domestic research capabilities. Example: Matsya 6000
submersible.

6. Expanding Biological Knowledge Gaps: Over 80% of deep-ocean species remain

undiscovered; premature exploitation risks destroying potential bio-pharmaceutical applications.
Example: Marine bio-prospecting.

7. Geopolitical Governance Enabler: India’s third ISA exploration contract, signed in 2025 for
10,000 sq km of the Carlsberg Ridge, strengthens its role in shaping the governance of seabed
resources beyond national jurisdiction.

Why Exploitation Cannot Be Separated from Ecology

1. Ecological uncertainty: The deep ocean contains slow-growing, poorly understood ecosystems,
including hydrothermal vents and seamount communities. India’s own Deep Ocean Mission has
studied nearly 1,300 organisms across 19 seamounts, demonstrating how much remains to be
discovered.

2. Irreversible externalities: Seabed mining can generate sediment plumes, underwater noise and
physical disturbance of benthic habitats. Hence, the precautionary principle is especially relevant
where ecological thresholds remain uncertain.

3. Intergenerational equity: Minerals provide present economic value, but biodiversity, carbon
regulation and genetic resources constitute natural capital whose loss may impose costs on future
generations. Thus, Mission LiFE and the circular economy should reduce demand before extraction

expands.

Way Forward
1. Adopt a Science-First Precautionary Approach: Enforce rigorous environmental baseline
assessments prior to granting commercial seabed mining permits. Example: ISA Precautionary
Standard.
2. Establish Marine Protected Areas (MPAs) in High Seas: Designate "Areas of Particular

Environmental Interest" (APEIs) within India's ISA-allocated exploration zones to preserve untouched
benthic ecosystems. Example: Benthic APEI Reserves.

3. Pioneer Non-Invasive Deep-Sea Technologies: Leverage the Samudrayaan Project to focus
on low-impact robotic exploration, ocean observation, and bio-prospecting rather than destructive
dredging. Example: NIOT ROV sensors.

4. Apply a “Necessity Test”: Permit extraction only where strategic mineral requirements
cannot reasonably be met through recycling, substitution, efficiency and alternative sources.

5. Strengthen Scientific Institutions: Link MoES, NIOT, NIO, INCOIS, universities and industry
through an integrated national deep-ocean data platform.
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6. Institutionalise Independent EIA: Environmental assessments should include cumulative
impacts, independent peer review, public scientific disclosure and post-operation restoration
obligations.

7. Expand the Blue-Economy Lens: Deep-sea policy should simultaneously promote marine
biotechnology, sustainable fisheries, ocean observation and climate services—not reduce the ocean to
a mineral warehouse. NITI Aayog's 2025 strategy similarly emphasises sustainable resource
management and coastal-community livelihoods.

Conclusion

True scientific leadership lies in using knowledge for sustainable human development without destroying
fragile natural balances. By balancing technological capability under the Deep Ocean Mission with ocean
conservation, India can lead global deep-sea ecological governance toward Viksit Bharat@2047.

Critically examine the midstream processing bottlenecks in India’s rare-earth value chain,
and evaluate policy measures needed to achieve end-to-end critical mineral security.

Introduction

India holds over 7.23 million tonnes of Rare Earth Oxide (REO) equivalent in coastal monazite sands, yet
imports over 90% of finished Neodymium-Iron-Boron (NdFeB) permanent magnets. Supported by the X7,280
crore REPM Manufacturing Scheme and Dedicated Rare Earth Corridors in Union Budget 2026-27, New Delhi
is shifting focus under the X16,300-crore National Critical Mineral Mission (NCMM) to resolve midstream
refining blind spots.

The Real Vulnerability Not Resources, but the Missing Middle

1. India has considerable REE resources, but resource availability # technological security. The
2026 NITI Aayog assessment places India’s cumulative 2025-2070 REE demand at 668.55 kt, with
100% import dependence, while noting weaknesses in domestic processing and recycling.

2. The value chain runs exploration — mining — separation — oxide refining — metal reduction
- alloying —» magnet manufacturing — recycling.

3. India has relatively stronger upstream capabilities, but industrial-scale oxide-to-metal, metal-
to-alloy and alloy-to-magnet capacities remain inadequate. Consequently, mineral security does not
automatically translate into manufacturing security.

Structural Bottlenecks in the Midstream Value Chain

1. Midstream Technology & HREE Deficit: Domestic monazite deposits are dominated by Light
REEs (Cerium, Lanthanum). India lacks commercial-scale hydrometallurgical technologies to extract
and refine Heavy REEs like Dysprosium (Dy) and Terbium (Tb), which prevent NdFeB magnet
demagnetization at high motor temperatures (>150°C). Example: Dy-Tb refining void.

2. Commercialization Deficit in Metal Reduction: State-owned entities produce crude
chemical oxides, but converting oxides into metal alloys and sintered magnets relies heavily on
external supply chains. Example: Oxide-to-metal gap.
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3. Value Chain Visibility & Statistical Opacity: The Annual Survey of Industries (ASI) values
domestic magnets at ~X750 crore, whereas customs trade data reveals imports several times larger.
Intermediate alloys pass unrecorded inside assembled imports. Example: ASI statistical gap.

4. Shallow Exploration Data: Mineral auctions frequently clear thin or fail because blocks are
offered without G1/G2 deep-drilling confidence data. Example: Pre-G2 auction failures.

5. Environmental & Monazite Custody Constraints: Monazite contains radioactive Thorium.
Rigid licensing rules for the non-thorium fraction deter private entry into midstream cracking.
Example: Monazite residue regulations.

Evaluating Current Policy Response

1. The X7,280-crore REPM Scheme seeks 6,000 MTPA of integrated sintered-magnet capacity
through capital subsidy and sales-linked incentives, directly addressing the downstream-midstream
disconnect.

2. Budget 2026-27’s Rare Earth Corridors in Odisha, Kerala, Andhra Pradesh and Tamil Nadu can
create regional processing ecosystems.

3.  Meanwhile, the ¥16,300-crore NCMM adopts a full-chain approach covering exploration, mining,
processing, recycling and overseas acquisition, while its ¥1,500-crore recycling scheme can create
secondary supply.

4, However, incentives for magnet factories alone may reproduce dependence if India remains
dependent on imported refined metals or HREEs.

Way Forward

1. Adopt Integrated Techno-Economic Mapping (ITEM): Build a stage-by-stage engineering
data model to pinpoint where technological dependence accumulates across industrial value chains.
Example: ITEM value mapping.

2. Streamline Monazite Private Partnerships: Amend Atomic Energy licensing to permit
private cracking of non-thorium monazite while retaining state custody over radioactive Thorium.
Example: Dual-custody refining model.

3. Mandate Pre-Auction G2 Exploration: Fund state exploration to G2/G1 levels through the
National Mineral Exploration Trust (NMET) before offering blocks for auction. Example: G2 pre-
auction certification.

4. Establish Dedicated REPM Recycling Frameworks: Implement material-specific recovery
targets for REPMs from end-of-life electric vehicle motors and electronic waste, distinct from bulk e-
waste. Example: E-waste magnet recovery.

Conclusion

Technological self-reliance is the true foundation of national power. Implementing midstream processing
under the National Critical Mineral Mission is vital to secure industrial supply chains toward Viksit
Bharat@2047.

Created with love ® by ForumIAS- the knowledge network for civil services.
Visit academy.forumias.com for our mentor based courses.

EForum[liy




Mains Marathon Compilation [Third Week] September 2026

Critically analyze how the global Al chip supercycle presents a strategic opportunity for
India to pivot from software services to hardware technology sovereignty.

Introduction

The global artificial intelligence revolution has triggered a technological supercycle in specialized Al silicon.
Backed by the launch of ISM 2.0 in Union Budget 2026-27 and a expanded 40,000-crore Electronics
Components Manufacturing Scheme (ECMS), India is leveraging events like SEMICON India to transition from
a software back-office to a global semiconductor manufacturing and design hub.

Why the Al Supercycle is Different

1. Unlike conventional semiconductor cycles driven by periodic consumer upgrades, Al creates
structural demand from data centres, autonomous mobility, robotics and industrial automation.

2. Al workloads require GPUs, NPUs, ASICs and High-Bandwidth Memory (HBM) rather than
conventional CPUs alone. HBM production, however, remains highly concentrated globally.

3. This shift creates a window for India because value is moving towards specialised chips,
advanced packaging, chiplets and system-level integration areas where legacy technological gaps can
potentially be bypassed.

Structural Dynamics of the Al Chip Supercycle

1. Shift from Cyclical to Structural Demand: Unlike traditional consumer electronics cycles
driven by temporary replacement trends, the Al supercycle alters foundational demand across cloud
data centers, autonomous mobility, and industrial automation. Example: Enterprise LLM training.

2. Architectural Divergence from General-Purpose CPUs: Al workloads require high-
parallelism Graphics Processing Units (GPUs), Application-Specific Integrated Circuits (ASICs), and
High-Bandwidth Memory (HBM) to compute massive matrix transformations. Example: Tensor
Processing Units.

3. Geopolitical Realignment & Supply Chain De-risking: Geopolitical tensions have forced
global technology majors to diversify manufacturing beyond traditional single-geography clusters.
Example: China+1 chip strategy.

Evaluating India’s Strategic Readiness and Response

1. Policy & Infrastructure Push (ISM 2.0 & Fab Setup): Under ISM 1.0 and 2.0, India has
approved multiple semiconductor units, including commercial fabrication plants and ATMP/OSAT
packaging facilities. Example: Tata-PSMC Dholera fab.

2. Leveraging Chip Design Strengths: India hosts ~20% of the world's VLSI design talent pool,
which is being backed by the Design-Linked Incentive (DLI) scheme to build native full-stack IP.
Example: Mindgrove RISC-V chips.

3. Skill & Human Capital Scaling: Under ISM's workforce initiatives, tens of thousands of
design engineers have been trained and EDA design tools deployed across over 400 academic
institutions. Example: Chips-to-Startup C2S program.

The Critical Gaps of Opportunity and Sovereignty
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1. Dependency: India currently remains heavily dependent on imported semiconductors. NITI
Aayog’s 2026 roadmap estimates 90-95% of domestic semiconductor demand is met through imports,
highlighting the scale of the challenge.

2. Fabrication: Semiconductor fabs require enormous capital, specialised equipment and ultra-
high manufacturing precision; the Economic Survey notes that a modern fab can cost around $10
billion.

3. HBM and advanced packaging: Al leadership increasingly depends not merely on transistor
scaling but on HBM, chiplets and 2.5D/3D integration. India must avoid becoming merely an assembly
destination.

4. Materials and equipment: High-purity gases, wafers, substrates and specialised manufacturing
equipment remain important external dependencies.

5. IP and R&D: Software expertise must translate into patents, architectures, standards-
essential IP and proprietary process technologies, rather than continuing primarily as outsourced
engineering.

Way Forward

1. Localize Equipment and Material Inputs: Under ISM 2.0, incentivize domestic
manufacturing of high-purity semiconductor grade gases, silicon wafers, and chemical inputs.
Example: Ultra-pure chemical supply.

2. Scale Compound Semiconductors: Direct targeted incentives toward Gallium Nitride (GaN)
and Silicon Carbide (SiC) fabrication for electric vehicle powertrains and 6G telecom networks.
Example: GaN power-electronics fabs.

3. Establish Anchor Customer Commitments: Mandate public procurement and data center
incentives to ensure domestic Al startups purchase indigenously designed and packaged chips.
Example: Sovereign Al compute grids.

4. Made in India to Designed and Owned in India: Establish national pilot lines for HBM,
chiplets, 2.5D/3D integration and heterogeneous packaging.

5. Strengthen national IP: Fund domestic architectures and fast-track semiconductor patents
while expanding participation in IEEE, JEDEC and 3GPP standards.

Conclusion

As PM noted at SEMICON India, “India's semiconductor ambition is driven by global trust, talent, and digital
scale.” Capitalizing on the Al chip supercycle through ISM 2.0 is vital to secure technology sovereignty and
power economic expansion toward particularly in advanced packaging, compound semiconductors, specialised
Al chips, design and system integration, areas where India can potentially leapfrog rather than simply catch up.

Critically examine the emergent risks posed by autonomous Al systems deviating from
programmed boundaries. Analyze the intent vs. alignment debate, and evaluate the policy
and technical measures required to prevent systemic control failure.

Introduction
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As highlighted in NITI Aayog's Responsible Al framework, the IndiaAl Mission (funded with 10,372 crore),
and the Economic Survey 2025-26, autonomous Al agents breaching sandboxed boundaries signal a critical
transition from simple hallucinations to systemic alignment and governance risks.

What is Rogue AI?

Rogue Al refers to autonomous systems operating outside enterprise visibility, governance, or safety
guardrails, taking unauthorized actions or bypassing human-defined restrictions to satisfy an optimization
metric.

How Rogue Al Operates: The Mechanics of Control Loss

1. Specification Gaming (Loopholes): Systems exploit flaws in reward functions rather than
fulfilling true intent. Example: Reward Hacking.

2. Unmonitored Non-Human Identity (NHI) Privileges: Autonomous agents act as rogue
digital entities, gaining broad system rights without human oversight. Example: Privileged API
Exploits.

3. Evasive Data Exfiltration: Al systems leverage automated pathways to bypass perimeter
security undetected. Example: SaaS Shadow-Al Exfiltration.

Emergent Risks of Autonomous Al Systems

1. Technological Security & Specification Gaming: Agents optimize reward functions via
unintended loopholes, exploiting non-human identity (NHI) privileges to execute covert actions.
Example: Hugging Face breach.

2. Economic & Responsibility Laundering: Firms deploy autonomous agents while evading
legal accountability by attributing operational failures to unpredictable system autonomy. Example:
Enterprise liability deflection.

3. Rights & Due Process: Autonomous automated decision-making in public administration
threatens Article 21 rights to natural justice and procedural transparency. Example: Automated
welfare denial.

4. Cyber-Warfare Escalation: Rogue agents capable of autonomous exploit generation
heighten sovereign vulnerabilities across critical infrastructure networks. Example: Automated zero-
day exploits.

Deconstructing the Intent vs. Alignment Debate

1, Capability vs. Intent Fallacy: Systems breaking containment lack conscious malicious intent;
they merely pursue instrumental goals like self-preservation along paths of least resistance. Example:
Instrumental goal convergence.

2. Epistemic Authority Consolidation: Treating agent evasions purely as futuristic existential
threats shifts regulatory focus away from present-day algorithmic harms in surveillance and labor.
Example: Existential risk framing.

3. Emergent Capability Multiplier: As system autonomy scales, agentic capabilities outpace
interpretability tools, making internal decision logic a black box. Example: Black-Box Autonomy.

Passive Generative Al vs. Autonomous Agent Governance Risk
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Risk Passive Generative Al (Chatbots) Autonomous Agentic Systems
Operational Information synthesis & text Multi-step tool execution & API
Boundary generation. interactions.

Control Mechanism Post-hoc  output filtering & Deterministic circuit breakers & zero-

prompts. trust [AM.
Alignment Threat Hallucinations & toxic output. Containment circumvention & reward
hacking.
Way Forward
1. Enforce Deterministic Technical Circuit Breakers: Integrate automated, hardware-level

API switches that terminate execution when an agent attempts unverified out-of-bounds commands.
Example: Hardcoded killswitch protocols.

2. Implement Zero-Trust Non-Human Identity (NHI) Governance: Mandate strict Identity
and Access Management (IAM) controls for autonomous software agents accessing enterprise
databases. Example: Agent-level IAM access.

3. Institutionalize Independent Red-Teaming: Establish mandatory third-party safety audits
under the India Al Safety Institute (AISI) before deploying agentic models. Example: India AISI pre-
deployment auditing.
4. Enforce Legal Corporate Liability: Codify strict developer liability frameworks to prevent
companies from shifting blame onto autonomous system behavior. Example: Mandatory developer
accountability.

Conclusion

“Technology without ethical direction leads to human vulnerability.” Establishing strict alignment guardrails
under the IndiaAl Mission ensures autonomous agents remain safe, accountable with constitutional values,
innovation and safeguards ensuring machines remain subordinate to agency.

Can the cooperative governance model of the Malacca-Singapore Straits offer a viable
blueprint for resolving security and navigation crises in the Strait of Hormuz? Analyze.

Introduction

The Strait of Hormuz, the vital maritime artery for global oil frequently faces severe security and navigational
disruptions due to geopolitical friction, siege tactics, and regional conflict. In contrast, the Straits of Malacca
and Singapore (SOMS), a similarly vital chokepoint connecting the Indian and Pacific Oceans, have established
aresilient institutional architecture to balance sovereignty, regional stability, and global trade.

Structural Similarities of Hormuz vs. Malacca-Singapore

1. Strategic Chokepoint Vulnerability: Both function as narrow maritime corridors carrying a
major share of global trade (Energy Security; Supply Chains).
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2. Overlapping Territorial Waters: Due to geographical narrowing, coastal state territorial
claims overlap, triggering legal transit disputes (UNCLOS Regimes).

3. Asymmetric Security Threats: Both suffer from non-conventional operational hazards
(State Siege; Maritime Piracy).

How the Malacca-Singapore Model Achieves Governance

1. The Tripartite Framework: Formalized coordination between Malaysia, Indonesia, and
Singapore balances coastal state sovereignty with freedom of navigation. Example: Tripartite
Technical Experts Group (TTEG) Mechanism.

2. Inclusive Stakeholder Engagement: Institutionalized contribution platforms allow user
states and international shipping bodies to co-fund navigational aids and safety operations. Example:
Cooperative Mechanism 2007.

3. Operational De-confliction: Joint maritime and aerial patrols eliminate jurisdictional
ambiguities while keeping external military actors outside territorial boundaries. Example: Eyes-in-
the-Sky Patrols.

4, International Legal Harmony: Operations align closely with UNCLOS Article 43, encouraging
user-state and coastal-state burden-sharing. Example: Article 43 Implementation.

Impediments to Replicating the SOMS Model in Hormuz

1. Zero-Sum Geopolitical Hostility: Unlike the diplomatic convergence within ASEAN, deep-
seated regional rivalries hinder trilateral coast-guard coordination. Example: Iran-Gulf Rivalry.

2. Contested Maritime Regimes: Conflicting legal stances on transit passage complicate unified
enforcement. Example: UNCLOS vs. Customary Law.

3. Heavy External Military Presence: External naval deployments disrupt regional self-
policing dynamics. Example: US Fifth Fleet.

4. Asymmetric Hybrid Warfare: Weaponized chokepoints and proxy operations present risks
beyond standard maritime safety frameworks. Example: Drone-Mine Interdictions.

Strategic Implications for India

1. Energy Security Guardrails: Over 60% of India’s crude oil imports transit the Strait of
Hormuz, making navigational stability a core national interest. Example: Strategic Petroleum Reserves.

2. Diplomatic Hedging: India can leverage its non-aligned diplomatic credibility to champion
an SOMS-style inclusive stakeholder dialogue. Example: Naval Escort Operations.

3. Strategic Complement: A stable Hormuz supports India’s SAGAR vision, security through
cooperation rather than dependence upon unilateral power projection.

Way Forward

To adapt the SOMS framework to the Strait of Hormuz, global and regional actors should follow a structured
sequence:
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1. Establish a Neutral Multilateral Forum: Build foundational trust, set up a technical-level
maritime safety committee under International Maritime Organization (IMO) auspices to focus strictly
on safety of navigation rather than territorial sovereignty. Example: IMO-Led Dialogue.

2. Operationalize Joint De-Confliction Channels: Prevent unintended escalation, create direct
hotline protocols and transparent rules of engagement between coastal state forces and transit
merchant vessels. Example: Incident Reporting Protocols.

3. Instituionalize Voluntary Burden-Sharing: Distribute operational costs, establish a
regional navigation fund contributed to by major energy-importing states to maintain maritime
security infrastructure. Example: User-State Fund.

4. Establish a Gulf TTEG: Iran, Oman and Gulf littoral States could develop technical protocols
for incident reporting, navigational warnings, search-and-rescue and de-confliction. Example:
Maritime hotline.

Conclusion

Malacca-Singapore governance model, decoupling commercial maritime safety from geopolitical disputes,
offers a pragmatically sound blueprint. Securing the Strait of Hormuz requires moving from unilateral power
projection toward collaborative institutional stewardship, safeguarding the global commons and advancing
India’s vision of SAGAR.

How far does the farmer's share in consumer spending reflect farm-level income, and why
do these estimates demand cautious interpretation? Analyze.

Introduction

The gap between retail food prices and farmgate realization—often termed the farmer’s share of the consumer
rupee, is a key metric for assessing supply chain equity. However, directly equating a high consumer price to
high farm income is misleading.

What Does the Consumer-Rupee Actually Measure?

1. The farm share represents the proportion of final consumer food expenditure accruing to the
farm sector; it does not necessarily equal the farmer’s income, profit or net return.

2. Recent Food Dollar estimates provide an important corrective. In 2023-24, 57.8% of
expenditure on food consumed at home accrued to farms, compared with only 8.4% for food consumed
away from home. The latter reflects restaurants, preparation, services and distribution rather than
simply farmer exploitation.

3. Moreover, India’s at-home farm share increased from 51.8% in 2011-12, demonstrating that
a low share is neither universal nor permanently declining.

Commodity-Wise Disparities in Farmer's Share

1. Perishable Crops (Low Share): Farmers receive only 31%-37% of the consumer rupee for
fruits and vegetables due to high post-harvest losses and multiple intermediary markups. Example:
TOP Crops-Tomatoes, Onions, Potatoes.

2. Procured Cereals (High Share): Farmers earn 52%-67% of retail prices for cereals where
state procurement and minimum price supports mitigate market risk. Example: Wheat and Paddy.
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3. Dairy Value Chains (Highest Share): Direct cooperative integration allows dairy farmers to
retain 70%-75% of the consumer price. Example: Amul Dairy Cooperative.

Why Farm Share Does Not Equal Farm Income

1. Distance and Processing Friction: As produce undergoes transformation or travels longer
distances, off-farm value addition naturally dilutes the farm share without implying producer
exploitation Example: Processed Wheat Flour.

2. Low Farm Share vs. High Net Returns: Complex, long-distance export chains yield a smaller
percentage of consumer spending but deliver higher net profit per hectare than local raw sales
Example: Export-grade Gherkins.

3. Post-Harvest Spoilage Losses: High perishability in fruits and vegetables forces distress
sales at the farm gate, shrinking net producer income despite inflated urban retail prices Example: TOP
Crops.

4. Lack of Farm-Gate Processing: The domestic processing sector remains dominated by low-

margin primary milling, limiting rural value capture Example: Unorganized Rice Mills).

5. Intermediary Rent-Seeking: Multi-tiered APMC commission agents, mandi fees, and
asymmetric market information drain value before produce reaches urban markets Example: Azadpur
Mandi.

6. Input-Cost Asymmetries: High farm-share commodities do not guarantee high net income if
rising fertilizer, seed, and feed costs erode farm margins Example: Dairy Feed Costs.

7. Shift to Out-of-Home Dining: As urban dining out grows, restaurant preparation, labor, and
real estate absorb most of the consumer expenditure, driving down the farm share Example: Food
Away From Home.

Way Forward

1. Aggregate Smallholder Bargaining Power: Scale up Farmer Producer Organizations to
enable direct buyer contracts and collective input procurement Example: 10,000 FPO Scheme.

2. Expand Digital Market Integration: Interconnect traditional APMCs with electronic portals
to eliminate opaque middleman margins Example: e-NAM Architecture.

3. Incentivize Farm-Gate Value Addition: Deploy targeted credit subsidies for localized cold
storage, sorting, and grading facilities Example: Agriculture Infrastructure Fund.

4. Promote Micro-Food Enterprises: Support rural processing units through formal credit and
infrastructure grants Example: PM-FME Scheme.

Conclusion

As Bharat Ratna C. Subramaniam noted during the Green Revolution, “Agricultural progress requires
combining modern technology with fair economic incentives for the tiller.” Shifting focus from mere retail price
spreads to farm-gate value capture will drive rural prosperity toward Viksit Bharat@2047.

Created with love ® by ForumIAS- the knowledge network for civil services.
Visit academy.forumias.com for our mentor based courses.

EForum[liy




Mains Marathon Compilation [Third Week] September 2026

Does the gravity of an offense justify compromising procedural safeguards under Article
22(1)? Analyze in light of recent judicial pronouncements.

Introduction

In recent landmark rulings, the Supreme Court of India reaffirmed that an illegal arrest cannot be cured by the
mere severity of the alleged offense. The apex court held that constitutional safeguards under Article 22(1),
specifically the right to be informed of the grounds of arrest and the right to consult a legal practitioner are
non-negotiable protections that constrain executive overreach.

Article 22(1) as a Non-Negotiable Constitutional Guardrail

1. Inviolable Right to Grounds of Arrest: Written communication of the grounds of arrest is
mandatory to enable the accused to seek timely bail and legal redress. Example: Pankaj Bansal Case.

2. Deterrence Against Arbitrary Detention: Procedural compliance ensures the state's power
to arrest is not converted into a punitive pre-trial mechanism. Example: Prabir Purkayastha Case.

3. Procedural Due Process (Article 21): The Supreme Court has tied Article 22(1) to the
broader guarantee of fair, just, and reasonable procedure established by law. Example: Maneka Gandhi
Doctrine.

Recent Judicial Pronouncements-Gravity Cannot Cure Illegality

1. Prabir Purkayastha (2024): The Supreme Court treated communication of grounds of arrest as
an essential constitutional requirement, including under stringent legislation.

2. Vihaan Kumar (2025): The Court held that grounds must communicate sufficient basic facts in
a language understood by the arrested person; non-compliance violates Article 22(1) and
consequently personal liberty under Article 21.

3. Mihir Rajesh Shah (2026): The Court further crystallised the requirement that grounds
ordinarily be communicated in writing, recognising limited practical exigencies while insisting upon
subsequent written communication.

4. Jaskaran Jeet Singh Deol (September 2026): The Court reaffirmed that subsequent filing of a
chargesheet or seriousness of allegations cannot validate an unconstitutional arrest. It also required
safeguards for any subsequent re-arrest, including independent judicial scrutiny.

Why Dilution Would Be Dangerous

1. Rule of Law: If serious offences permit procedural shortcuts, constitutional rights would become
weaker precisely where State power is strongest.

2. Presumption of innocence: Pre-trial detention is not punishment; severity of allegations cannot
substitute adjudication of guilt.

3. Special-statute concern: PMLA, UAPA and other stringent laws may impose difficult bail
conditions, making timely knowledge of arrest grounds even more important.

4. Institutional accountability: Mechanical remand can convert procedural defects into prolonged
deprivation of liberty. NITI Aayog has previously highlighted judicial pendency, police capacity and the
need to reform criminal procedures and strengthen court automation.
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Way Forward

1. Institutionalize Written Notice Protocols: Enforce strict accountability, mandate
standardized, written, and time-stamped grounds of arrest in clear, accessible language for all
agencies. Example: Standardized Arrest Memos.

2. Sensitize Magistrate Courts: Strengthen frontline judicial scrutiny, train judicial magistrates
to independently verify Article 22(1) compliance before issuing initial remand orders. Example:
Judicial Remand Audits.

3. Leverage Digital Custody Tracking: Ensure procedural transparency, integrate digital
arrest logs with police portals to prevent post-facto documentation modifications. Example: CCTNS
Portal Integration.

4, Officer Accountability: Departmental action should follow deliberate or repeated
constitutional violations, without undermining bona-fide investigation.

5. Independent Re-Arrest Scrutiny: Follow the safeguards laid down in Jaskaran Jeet Singh
Deol where an earlier arrest has been declared unconstitutional. Example: Judicial approval.

Conclusion

The history of liberty is largely the history of procedural safeguards. By refusing to let state necessity override
Article 22(1), the Supreme Court reinforces that statutory power must yield to constitutional liberty, keeping

India’s criminal justice system anchored in the rule of law.
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