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Examine the significance of the LVM3-M6 mission in consolidating India’s position in the
global commercial space market. Analyze how launching the BlueBird Block-2 satellite
demonstrates ISRO’s cost-competitive heavy-lift capabilities and its potential to bridge the
global digital divide.

Introduction
India’s space economy, valued at about $8.4 billion (World Economic Forum), is entering a decisive phase
as ISRO’s LVM3-M6 mission showcases heavy-lift, low-cost capabilities amid rising global demand for LEO

constellations.

LVM3-M6 Mission: Strategic Context

1. Heaviest Commercial Payload: BlueBird Block-2 (~6,100 kg) is ISRO’s heaviest satellite launch.

2. Low Earth Orbit Focus: Injection into ~520 km LEO aligns with the global shift toward satellite
constellations.

3. Human-Rated Platform: LVM3 is also Gaganyaan-certified, enhancing reliability perception.

Consolidating India’s Global Commercial Space Position

1. Market Opportunity: Satellite launch market projected to cross $30 billion by 2030 (Euroconsult).
2. Vacuum in Launch Services: Post-Ukraine war disruption of Russian launchers and Ariane-5
retirement.

3. ISRO’s Track Record: OneWeb launches (2022-23) established credibility in bulk LEO deployments.
4. Institutional Support: IN-SPACe and NSIL facilitate commercialisation of launch services.

Cost-Competitive Heavy-Lift Capability
1. Cost Advantage: LVM3 launch cost (~$4,000-5,000 per kg) undercuts many global competitors.

2. Engineering Optimisation: Upgraded cryogenic C32 stage (22-tonne thrust). Proposed semi-
cryogenic SCE-200 engine using LOX-kerosene.

3. Operational Efficiency: Shortest gap between two LVM3 launches indicates improved assembly
cadence.
4. Comparative Edge: Competitive alternative to SpaceX Falcon-9 for non-reusable, reliable missions.

Technological Significance of BlueBird Block-2
1. Direct-to-Mobile (D2M) Technology: Enables 4G/5G connectivity without ground relay stations.

2. Largest LEO Communication Satellite: Demonstrates ISRO’s precision payload handling.
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3. Multi-Orbit Capability: Bootstrap cryogenic reignition enhances mission flexibility.

Bridging the Global Digital Divide

1. Connectivity Gaps: ITU reports ~2.6 billion people globally lack reliable internet.

2. LEO Advantage: Low latency, global coverage, disaster-resilient networks.

3. Indian Use-Cases: Remote Himalayan regions, islands, border areas.

4. Global South Leadership: Affordable satellite broadband aligns with India’s development diplomacy.

Strategic and Geopolitical Implications

1. Space as Strategic Commons: Enhances India’s soft power and norm-setting role.
2. Supply-Chain Resilience: Indigenous launch capability reduces external dependence.
3. Commercial-Strategic Synergy: Supports Bharatiya Antariksh Station and defence-civil dual use.

Challenges and Constraints

1. Reusability Gap: SpaceX’s reusable boosters remain a benchmark.

2. Scaling Commercial Cadence: Sustained private participation needed.
3. Space Sustainability: LEO congestion and space debris management.
Way Forward

1. Accelerate Semi-Cryogenic Integration.

2. Expand PPP Models.

3. Strengthen Space Situational Awareness (SSA).

4. Leverage D2M for Digital Public Infrastructure.

Conclusion

Echoing President A.P.J. Abdul Kalam’s vision of space for societal good, LVM3-M6 proves that affordable
access to space can power connectivity, equity, and India’s rise as a trusted global launch partner.

Examine how the proliferation of ‘digital breadcrumbs’—from OTPs to food orders—is
reshaping modern policing in India. Evaluate the tension between investigative efficiency
and the Right to Privacy, in light of the Digital Personal Data Protection (DPDP) Act, 2023.

Introduction
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With over 1.2 billion mobile connections and cybercrime cases doubling between 2022-24 (MHA data),
India’s policing increasingly relies on digital footprints, raising critical questions of efficiency, legality and
privacy.

Digital Breadcrumbs: Meaning and Scope

1. Electronic Residue: OTPs, FASTag logs, delivery app data, e-commerce histories, GPS metadata.

2. Always-On Surveillance Effect: Nearly every transaction creates a data exhaust usable for
investigation.

3. From Physical to Data-Driven Policing: Shift from stakeouts to algorithmic triangulation and met

adata analysis.
How Digital Breadcrumbs Are Reshaping Policing

1. Enhanced Investigative Efficiency: Faster criminal tracing, BlueChip Group fraud; food delivery
dataled to arrest after year-long evasion. Network mapping, OTPs and app usage helped unravel X5,300-crore
GST fraud across states. Movement reconstruction, FASTag toll data tracks vehicular mobility in real time.
Cross-Border cybercrime detection, WhatsApp metadata and app logs exposed Malaysia-based fraud
syndicates.

2. Evidence-Based Prosecution: Corroborative digital evidence as it supports circumstantial chains
under Section 65B of the Indian Evidence Act. Reduced reliance on confessions and limits custodial excesses,
aligns with procedural fairness.

3. Regulatory and Institutional Enablers: Telecommunication Cybersecurity Amendment Rules,
2025, introduced Telecommunication Identifier User Entity (TIUE). SIM-to-Device binding, strengthens
identity verification, reduces SIM-based anonymity. Platform cooperation, privacy policies permit lawful data
sharing with enforcement agencies.

4. Tension with the Right to Privacy: Constitutional Concerns like Puttaswamy Judgment (2017);
privacy recognised as a fundamental right under Article 21. Test of proportionality, any intrusion must satisfy
legality, necessity, and least-restrictive means.

5. Risks of Overreach: Function creep such as data collected for convenience repurposed for
surveillance. Chilling effect, continuous tracking may deter free expression and association. Opacity in data
requests, Lack of transparency on volume, scope, and oversight of police data access.

DPDP Act, 2023: Safeguard or Facilitator?

1. Protective Features: Purpose limitation & data minimisation, consent-based processing, data
fiduciary accountability and penalties for data breaches.

2. Grey Areas:

Broad ‘Lawful Purpose’ Exemptions: State agencies exempted for law enforcement and national
security.
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Absence of Judicial Pre-Authorization: Executive discretion dominates access mechanisms.

Weak Independent Oversight: Data Protection Board lacks strong autonomy.

Comparative and Global Perspective

1. EU GDPR: Stronger safeguards, judicial oversight, and transparency reports.

2. US Policing: Courts increasingly scrutinise digital dragnet searches.

3. India’s Challenge: Balancing digital sovereignty with civil liberties in a scale-heavy ecosystem.
Way Forward

1. Judicial Warrant Requirement: For access to granular personal data.

2. Clear Data Retention Limits.

3. Transparency Reports by Platforms.

4. Capacity Building in Cyber Forensics.

5. Privacy-by-Design Policing Framework.

Conclusion

As Justice D.Y. Chandrachud warned, technology must empower, not enslave citizens. Digital breadcrumbs
can strengthen policing, but only a rights-based, proportionate framework can preserve India’s constitutional
soul.

Examine how ring-fenced central loan programmes for capital expenditure facilitate the
economic convergence of lower-income states. Critically analyze the role of such fiscal
instruments in ‘crowding in’ state-level investments while balancing the imperatives of
cooperative federalism and fiscal discipline.

Introduction

With inter-state income disparities persisting, evidence from FY19-FY25 shows lower-income states growing
faster, driven by state capital expenditure, aided significantly by ring-fenced central capex loans supporting

convergence-led growth.

Economic Convergence and the Role of State Capex

1.

Concept of Convergence: As per neoclassical growth theory (Solow), poorer regions grow faster

when capital accumulation rises.

2.

India’s Federal Growth Reality: National GDP is an aggregation of State GSDPs; divergence weakens

macro stability.
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3. Recent Empirical Shift: Post-pandemic data shows UP, Bihar, Rajasthan, Assam outperforming richer
peers in growth rates.

Ring-Fenced Central Capex Loan Programme: Design and Rationale

1. What the Programme Is: Interest-free/low-cost loans from Centre to states exclusively for capital
expenditure.

2. Ring-Fencing Mechanism: Funds cannot be diverted to revenue expenditure or populist transfers.

3. Scale and Expansion: Outlays increased from X12,000 crore (FY21) to X1.5 trillion (FY26).

4. Alignment with Finance Commission Framework: Complements tax devolution (41% divisible

pool) without distorting fiscal autonomy.

How Capex Loans Facilitate Convergence

1. Infrastructure-Led Growth: Physical capital creation; roads, urban transport, logistics, power,
irrigation. Case Evidence; UP and Bihar ramped up road and urban infra capex, improving logistics efficiency.
Multiplier effect, RBI studies estimate capex multiplier at 2.5-3.0, higher than revenue spending.

2. Crowding-In Private Investment: Signaling effect; higher state capex signals policy credibility and
reform intent. Complementarity; center builds highways; states invest in urban links and industrial clusters.

Outcome will be, increased private investment proposals in emerging states post-2020.

3. Fiscal Comfort for Laggard States: Revenue Smoothing: Capex loans offset GST compensation
withdrawal. Counter-cyclical role, supported investment even during pandemic-induced slowdown.

Cooperative Federalism: Strengthened or Strained?

1. Positive Dimensions: Shared growth objective, aligns central macro goals with state development
needs. Flexibility with accountability, states choose projects, Centre ensures purpose discipline. NITI
Aayog's competitive federalism, encourages reform-oriented states to leverage infrastructure-led growth.

2. Concerns of Centralisation: Conditionality risks; excessive central influence over state spending
priorities. Asymmetric capacity, poorer administrative capacity may limit effective utilisation.

Fiscal Discipline: A Delicate Balance

1. Rising Fiscal Deficits: States widened deficits in FY25 to protect capex.
2. Pressure from Revenue Schemes: Election-linked cash transfers risk crowding out capex.
3. Debt Sustainability: FRBM targets demand careful calibration of loan expansion.

Critical Evaluation

1. Strengths: Targeted, growth-oriented, non-distortionary. Encourages long-term asset creation over
consumption.
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2. Limitations: Dependence on Centre’s fiscal health. Risk of capex slowdown if tax buoyancy weakens.

3. Way Forward: Multi-year capex loan visibility. Performance-linked flexibility. Stronger project
appraisal and outcome monitoring.

Conclusion

As B.R. Ambedkar noted, federalism thrives on shared purpose. Well-designed capex loans can reconcile
growth, discipline, and autonomy—provided infrastructure creation, not fiscal populism, remains the guiding
compass.

Examine the Viksit Bharat Shiksha Adhishthan Bill, 2025, in light of its emphasis on
transparency and student-centric reforms. Evaluate whether mandated public self-
disclosures and robust grievance redressal can effectively enhance institutional
accountability without infringing upon the academic autonomy of universities.

Introduction

India’s higher education system, with over 4.3 crore students (AISHE 2021-22), faces deficits in transparency
and accountability, prompting the VBSA Bill, 2025 to reimagine regulation through disclosure, autonomy and
student-centric governance.

Why Reform Was Necessary

1. Fragmented Regulation: Multiple regulators (UGC, AICTE, NCTE) created overlaps, compliance
burden and regulatory arbitrage.

2. Trust Deficit: NAAC, NBA inconsistencies; several private universities accused of opaque finances.
3. NEP 2020 Vision: Advocated “light but tight” regulation, institutional autonomy, and outcome-based
evaluation.

Structure of Viksit Bharat Shiksha Adhishthan
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Key Transparency Provisions under VBSA Bill

Mandatory Public Self-Disclosure

1. Scope of Disclosure: Academic outcomes, faculty credentials, finances, governance decisions.
2. Modes: Online and offline public access.
3. Expected Outcomes: Reduced information asymmetry for students and parents. Benchmarking and

peer comparison among HEIs.

4. Global Parallel: UK’s Office for Students mandates public disclosure without micromanaging
curricula.

Student-Centric Reforms

1. Guaranteed Access: Statutory right to fair and time-bound grievance resolution.

2. Institutional Accountability: Moves beyond internal committees to regulator-monitored systems.

3. Equity Dimension: Protects first-generation learners, marginalised groups.

4. Judicial Backing: Unni Krishnan vs State of Andhra Pradesh (1993) recognised education as

integral to dignity.
Enhancing Accountability: Likely Gains

1. Transparency as a Governance Tool: Prevention over punishment, continuous disclosure discourages
malpractice. Data-Driven oversight, enables outcome-based regulation aligned with global best practices
(OECD).

2. Student Empowerment: Informed choice; disclosure improves decision-making in admissions. Voice
mechanism, grievance systems institutionalize student participation.

3. Institutional Credibility: Internationalization; supports Indian universities opening overseas
campuses.

4. Investor and Philanthropy Confidence: Clear finances attract endowments and research funding.
Concerns: Autonomy vs Oversight

1. Risk of Over-Centralisation: Appointments by centre has potential perception of bureaucratic
influence. Funding Control like direct ministry disbursal may indirectly shape institutional priorities.

2. Compliance Overload: Administrative burden, smaller state universities may struggle with
disclosure norms. Standardisation risk, over-emphasis on metrics could stifle academic diversity.

3. Federal Sensitivities: State universities, fear dilution of powers under State Acts. Past precedent,
higher Education and Research Bill, 2011 withdrawn over federal concerns.
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Balancing Accountability with Autonomy

1. Graded Autonomy Model: High-performing institutions face lighter oversight.

2. Outcome-Based Regulation: Focus on learning outcomes, not pedagogy control.

3. Technology-Driven Single Window: Reduces inspector-raj tendencies.

4. Safeguard Needed: Clear separation between academic freedom and administrative disclosure.

Critical Evaluation
1. Strengths: Trust-building, student empowerment, regulatory clarity.
2. Weaknesses: Risk of bureaucratic overreach if rules are rigid.

3. Way Forward: Independent appointments, minimal compliance templates, strong appellate
mechanisms.

Conclusion

As Justice ].S. Verma observed, autonomy thrives with accountability. If implemented in NEP’s “light but
tight” spirit, VBSA’s transparency reforms can deepen trust without diluting universities’ intellectual freedom.

Examine the economic challenges of unlocking India’s nuclear energy sector through private
participation. Analyze how moving away from administered pricing and mandated
procurement can protect the fiscal health of State Discoms while attracting sustainable long-
term investment.

Introduction

India targets net-zero by 2070, yet nuclear contributes barely 3% of electricity. As per IEA and NITI Aayog,
private participation and pricing reform are crucial to scale nuclear energy sustainably.

Context of Nuclear Sector Liberalisation

1. SHANTI Act, 2024: Ends six-decade state monopoly, allows private investment, and grants
statutory independence to AERB, marking a structural reform since the Atomic Energy Act, 1962.

2. Strategic importance: Nuclear offers clean baseload power, energy security, and complements
intermittent renewables, as highlighted in India Energy Outlook, IEA.

Economic Challenges in Unlocking Nuclear Energy

1. High capital intensity: Nuclear projects involve ¥15-20 crore per MW, long gestation periods, and
cost overruns, making them unattractive without predictable revenue streams.

2. Liability-related uncertainty: Pre-SHANTI CLND Act, 2010, especially Section 17(b), deterred
foreign OEMs like Westinghouse and EDF, stalling projects at Jaitapur and Kovvada.
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3. Regulatory ambiguity: Undefined terms such as “strategic” and “sensitive activities” raise risks for
investors, especially SMRs, discouraging R&D and innovation.

Problems with Administered Pricing

1. Distortion of market signals: Section 37 of SHANTI Act overrides the Electricity Act, 2003, creating
a parallel tariff regime despite electricity being a fungible commodity.

2. Discom fiscal stress: State Discoms already face losses exceeding X5 lakh crore (PFC Report, 2023);
mandating procurement of high-cost nuclear power worsens their viability.

3. Moral hazard: Fixed tariffs insulate generators from efficiency pressures, contradicting lessons from
renewable energy reforms, where competitive bidding reduced solar tariffs by over 80% since 2010.

Benefits of Moving Away from Mandated Procurement

1. Discom protection: Allowing Discoms to choose power sources prevents forced offtake of
expensive baseload, supporting reforms under Revamped Distribution Sector Scheme (RDSS).

2. Market-based efficiency: Competitive contracting encourages cost discipline, innovation, and
optimal project sizing, especially relevant for SMRs.

3. Risk sharing: Commercial contracts allocate risks between producers and consumers, rather than
transferring them to financially weak public utilities.

Role of Private-to-Private Power Markets

1. Targeted demand matching: Data centres, SEZs, industrial clusters, and GCCs seekreliable, 24x7
clean power and can pay a premium for nuclear baseload.

2. Captive and open access models: Enabled under Electricity Act, these models mirror success of
renewables and proposed offshore wind framework.

3. Investment confidence: Long-term PPAs between willing parties improve bankability, a key concern
for pension funds and sovereign investors.

Global and Domestic Lessons

1. International experience: Countries like France and UK rely on contract-for-difference or
market-linked pricing, not mandatory utility procurement.

2. Indian precedent: Renewable energy growth post-2003 Electricity Act shows regulatory certainty
and price discovery attract massive private capital.

Way Forward

1. Tariff reform: Amend or notify exemption under Section 37 for private transactions, retaining price
control only for PSU-linked sales.

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 [Fourth Week] December 2025

2. Regulatory clarity: Define supplier roles, strategic activities, and strengthen AERB independence
through transparent appointments.

3. Blended finance: Use green bonds, sovereign guarantees, and viability gap funding selectively,
not blanket price control.

Conclusion

As Justice B.N. Srikrishna noted, sound regulation balances risk and reward. Echoing NITI Aayog and
President Droupadi Murmu'’s clean energy vision, market-linked nuclear pricing can ensure fiscal prudence
and long-term investment confidence.

Analyze the ‘trust deficit’ in Indian policing and evaluate how a shift from an authority-
driven ‘Force’ to a citizen-centric ‘Service’ model can restore institutional legitimacy.”

Introduction

India’s police face a deepening trust deficit, reflected in the India Justice Report 2022 and declining public
confidence, necessitating a shift from coercive control to legitimacy-based, citizen-centric policing in a
constitutional democracy.

Trust Deficit in Indian Policing

1. Erosion of legitimacy: Public faith is weakened by custodial violence, discrimination,
politicisation, and lack of accountability, as highlighted by NHRC data and repeated judicial concerns.

2. Colonial legacy: The Police Act, 1861 institutionalised an authority-driven “force” model prioritising
control over citizen rights, which clashes with the due process jurisprudence laid down in Maneka Gandhi v.
Union of India.

3. Internal morale crisis: Events like the suicide of an IG-rank officer in Haryana amid caste
discrimination allegations point to serious issues within the police hierarchy, indicating lack of
inclusiveness and internal trust.

From “Force” to “Service” Model

1. Normative policing: Modern democracies rely on procedural justice where compliance stems from
perceived fairness, not fear (Tom Tyler’s theory of legitimacy).

28 Service orientation: A citizen-centric approach focuses on problem-solving, empathy, and
responsiveness, fulfilling the constitutional obligation under Article 21.

3. Judicial mandate: The Supreme Court in Prakash Singh v. Union of India (2006) mandated
reforms for professional, accountable, and autonomous policing, reinforcing the service ideal.

Role of Visibility

1. Approachable presence: Programs like Kerala’s Janamaithri Suraksha demonstrate how beat-
level interaction enhances public trust.
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2. Operational signalling: Initiatives like “Trackdown” and “Hotspot Domination” in Haryana
showcase police presence in vulnerable areas, signaling that state control persists.

3. Digital visibility: Social media outreach, grievance redress portals, and dashboard reporting
systems build transparency and public engagement, especially with youth and urban populations.

Role of Transparency

1. Explainable policing: Citizens respond better when police explain rationale behind actions,
especially during raids, lockdowns, or traffic enforcement.

2. Institutional openness: Transparent recruitment, postings, and inquiry processes reduce
perceptions of arbitrariness and improve internal morale.

3. Technology as enabler: Body-worn cameras, CCTNS, and e-FIR portals ensure accountability, but
require strong data governance and ethical oversight.

Role of Fairness

1. Non-discrimination: Identity-based bias erodes public confidence; the police must function as an
inclusive and impartial institution, especially in caste- and community-sensitive environments.

2. Internal equity: Officers mustbe judged by performance and integrity, notidentity or political links,
to uphold professional dignity.

3. Judicial oversight: In D.K. Basu v. State of West Bengal (1997), the SC laid down custodial
safeguards—reaffirming that fairness is intrinsic to the rule of law.

Challenges in Transition

1. Political interference: Despite SC’s directives on Police Establishment Boards, frequent transfers
erode operational independence.

2. Resource constraints: As per IndiaJustice Report 2022, police-population ratio is below UN norms;
training and forensic infrastructure remain inadequate.

3. Cultural inertia: Rigid hierarchies and lack of community connect make transition to a service
model slow and difficult.

Way Forward

1. Structural reforms: Enforce Police Reforms (Prakash Singh guidelines), update Police Acts, and
empower independent oversight mechanisms.

2. Capacity building: Embed ethics, sensitivity, and service values in police training and leadership
programes.
3. Community partnership: Institutionalise community policing, involving local stakeholders in co-

producing safety, especially in urban poor and rural areas.
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Conclusion

As Justice ].S. Verma said, “Lawful authority must flow from constitutional legitimacy.” Only a visible,
transparent, and fair police can reclaim public trust and institutional legitimacy in a democracy.

Examine the potential of Carbon Credits as a sustainable revenue stream for Indian rice
farmers through methane emission reduction. Evaluate the challenges in implementing
monitoring, reporting, and verification (MRV) systems to ensure transparency and
inclusivity for smallholder farmers.

Introduction

India contributes nearly 12% of global methane emissions, with rice cultivation a major source. According
to FAO and IPCC, climate-smart practices and carbon markets can align farmer incomes with mitigation goals.

Carbon Credits and Methane Emissions in Rice Cultivation

1. Rice agriculture and methane: Flooded paddy fields create anaerobic conditions that favour
methanogenic microbes, releasing methane with 28 times the global warming potential of CO, (IPCC
ARG6). India, the world’s largest rice exporter, thus holds significant mitigation potential.

2. Alternate Wetting and Drying (AWD): AWD periodically dries fields, disrupting methane formation
while conserving water. Studies by IRRI and recent field evidence from Telangana show 30-50% methane
reduction, 35-40% water savings, and no yield penalty, making it a “low-effort, high-impact” intervention.

Carbon Credits as a Sustainable Revenue Stream

1. Additional income: Methane abatement credits currently trade at $15-25 per tonne of CO,
equivalent. With AWD reducing around 2-3 tonnes CO.e per hectare per crop, farmers can earn ¥3,000-
4,000 per hectare, supplementing volatile farm incomes.

2. Climate-finance linkage: Carbon markets internalise environmental externalities, operationalising
the “polluter pays” and “beneficiary pays” principles. Buyers such as airlines, data centres, and global
corporations use these credits to meet net-zero commitments under ESG frameworks.

3. Alignment with national goals: This supports India’s Nationally Determined Contributions,
National Mission on Sustainable Agriculture, and LiFE (Lifestyle for Environment) vision articulated by
the President of India.

Inclusivity for Small and Marginal Farmers

1. Structural advantage: Over 86% of Indian farmers are smallholders, often excluded from carbon
markets due to scale constraints. Aggregation models led by FPOs, startups, and public-private partnerships
help pool emission reductions and transaction costs.

2. Co-benefits: AWD improves water-use efficiency, reduces irrigation costs, and enhances resilience
in water-stressed regions like Telangana, Punjab, and eastern India, aligning with SDGs 2, 6, and 13.
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Challenges in Monitoring, Reporting, and Verification (MRV)

1. High transaction costs: Direct methane measurement using chambers, gas chromatography, and
satellite validation is capital-intensive, potentially excluding marginal farmers without institutional support.

2. Technical complexity: MRV requires geo-tagging, baseline estimation, additionality proof,
permanence, and leakage control, as prescribed under Article 6 of the Paris Agreement.

3. Standardisation deficit: Lack of harmonised methodologies across voluntary carbon markets risks
double counting, greenwashing, and credibility loss, as flagged by reports of the Integrity Council for
Voluntary Carbon Markets (ICVCM).

4. Digital divide: Smallholders face barriers in data literacy, smartphone access, and awareness,
undermining informed consent and equitable benefit-sharing.

Way Forward

1. Public support for MRV: Government-backed MRV infrastructure through ICAR, ISRO remote
sensing, and state agriculture departments can reduce costs and enhance trust.

2. Farmer-centric aggregation: Strengthening FPO-led carbon pools ensures scale, bargaining power,
and transparency.
3. Regulatory clarity: A domestic compliance carbon market under India Carbon Market framework

can provide price stability and legal certainty.

4. Capacity building: Extension services must integrate climate literacy with agronomy to ensure
informed participation.

Conclusion

As Justice P.N. Bhagwati emphasised social justice, climate markets must empower the weakest. Echoing IPCC
and FAO, transparent MRV and farmer-first design can turn mitigation into rural opportunity.

Examine how the ‘great Indian research deficit’ hampers the realization of its strategic and
economic ambitions. Evaluate the role of governance reforms, such as the ANRF, in
incentivizing private sector participation to build a robust national innovation ecosystem.

Introduction

Despite housing 17.5% of the world’s population, India spends only 0.6-0.7% of GDP on &D (UNESCO).
This structural deficit undermines ambitions of Viksit Bharat and technological sovereignty.

Scale of the Indian Research Deficit

1. Low R&D intensity: India’s GERD-to-GDP ratio remains stagnant at below 1%, far behind China
(2.4%), USA (3.5%), and Israel (5.4%), limiting frontier innovation capacity.
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2. Output mismatch: India produces barely 3% of global research output and around 1.8% of global
patent filings (WIPO, 2023), revealing weak conversion of demographic dividend into knowledge capital.

Impact on Strategic and Economic Ambitions

1. Technological dependence: Low indigenous R&D forces reliance on technology imports and
licensing, constraining self-reliance in semiconductors, defence, Al, and quantum technologies.

2. National security risks: As highlighted in the National Security Advisory Board reports,
inadequate R&D weakens strategic autonomy in dual-use technologies critical for defence preparedness.

3. Lost economic value: Absence of deep-tech innovation restricts India to low-value manufacturing
and services, limiting productivity growth and global value-chain upgrading.

Weak Private Sector Participation

1. Skewed funding structure: Nearly 64% of R&D spending comes from government and public
institutions, while the private sector contributes only ~36%, unlike OECD economies where industry
dominates.

2. Risk-averse corporate culture: Indian firms prioritise incremental innovation, short-term
profitability, and foreign technology absorption over disruptive, long-gestation research.

3. Missed scale effect: As noted by Jensen Huang, Huawei'’s single-company R&D spend exceeds India’s
national R&D outlay, underscoring the absence of corporate-scale innovation bets.

Governance and Institutional Bottlenecks

1. Academia-industry disconnect: Reports like the N.R. Narayana Murthy Committee flagged weak
technology transfer mechanisms, poor commercialisation, and limited industry-funded research.

2. Brain drain: According to OECD migration data, top Indian researchers migrate due to inadequate
funding, infrastructure, and career incentives.

3. Bureaucratic inefficiencies: Delays in approvals, fragmented funding, and rigid audit norms
discourage ambitious, interdisciplinary research.

Role of ANRF and Governance Reforms

1. ANRF mandate: The Anusandhan National Research Foundation, under the National Education
Policy 2020, aims to coordinate, fund, and scale research across disciplines.

2. Crowding-in private investment: By offering co-funding models, mission-mode grants, and
industry-linked research clusters, ANRF can de-risk private R&D expenditure.

3. Strategic mission approach: Focused national missions in Al, semiconductors, green hydrogen,
advanced materials, similar to DARPA (USA), can align innovation with national priorities.

4. Institutional autonomy: Streamlined governance, peer-reviewed funding, and outcome-based
evaluation can enhance trust among private players.
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Way Forward

1. Raise R&D spending: Commit to 2% of GDP within five years, as recommended by the Economic
Survey.

2. Incentivise industry: Expand R&D tax credits, patent commercialisation rewards, and sovereign
risk-sharing mechanisms.

3. University transformation: Build research universities, industry chairs, and deep-tech incubators
to bridge the “valley of death”.

4., IP ecosystem strengthening: Faster patent processing, enforcement, and monetisation support to
reward innovation.

Conclusion

As Justice K. Subba Rao stressed institutional foresight, innovation demands sustained commitment. Echoing
APJ Abdul Kalam, only robust R&D governance can convert India’s talent into transformative national power.

Examine the significance of domestic content requirements and upstream integration in
strengthening India’s clean energy manufacturing. Evaluate how ensuring contractual
sanctity and robust payment security mechanisms in the power sector are pivotal for
achieving a sustainable energy transition.

Introduction

India’s clean energy transition underpins its Net-Zero 2070 pledge. With renewables attracting 80% of
power-sector FDI (FY25), manufacturing depth and power-sector credibility are now decisive for
sustainability and investor confidence.

Domestic Content Requirements (DCR): Strategic Significance

1. Reducing import dependence: For years, India relied heavily on Chinese solar modules and cells,
exposing energy security risks. DCR under schemes like PLI for High-Efficiency Solar PV Modules has
catalysed domestic capacity addition of 25.3 GW in 2024.

2. Industrial value creation: DCR pushes firms to invest locally, generating jobs, MSME linkages, and
technology absorption, aligning with Atmanirbhar Bharat and Make in India objectives.

3. Technology upgrading: Adoption of TOPCon and bifacial technologies indicates movement up the
value chain, preventing India from being locked into low-tech assembly roles.

Upstream Integration: The Missing Link

1. Structural imbalance: While module capacity has surged, wafer capacity remains at ~2 GW, with
negligible polysilicon production, creating a “hollow manufacturing ecosystem”.

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 [Fourth Week] December 2025

2. Strategic vulnerability: Dependence merely shifts from modules to wafers and polysilicon, risking
supply shocks, price volatility, and trade coercion.

3. Global lessons: China’s dominance stems from vertically integrated solar value chains, supported
by patient capital and coordinated industrial policy.

4. Way forward: Targeted incentives for polysilicon refining, ingot-wafer manufacturing, and shared
infrastructure clusters can correct asymmetries.

Contractual Sanctity: Foundation of Investor Trust

1. Policy credibility: Attempts by States to renegotiate PPAs post-auctions undermine confidence,
raising perceptions of regulatory risk.

2. Legal certainty: The Supreme Court in Gujarat Urja Vikas Nigam Ltd. v. Essar Power (2016)
emphasised that contracts underpin market stability in power markets.

3. Cost of capital: Weak sanctity increases financing costs; India’s renewable capital cost is nearly 80%
higher than advanced economies, eroding tariff competitiveness.

Payment Security Mechanisms: Financial Backbone

1. DISCOM distress: Chronic delays in payments create liquidity stress for developers, despite reforms
like Late Payment Surcharge Rules (2022).

2. Investor risk: Without assured cash flows, banks price in risk premiums, slowing project execution
and grid expansion.

3. Best practices: Mechanisms such as payment security funds, escrow accounts, and letter-of-
credit enforcement must be uniformly applied.

Grid and Curtailment Risks

1. Transmission deficit: Around 60 GW of renewable capacity is stranded due to inadequate
transmission, undermining utilisation efficiency.

2. Curtailment uncertainty: Absence of clear compensation norms for forced curtailment distorts
financial modelling and discourages long-term investment.

3. International experience: Countries like Germany provide priority dispatch and curtailment
compensation, reducing investor risk.

Implications for Sustainable Energy Transition

1. Manufacturing resilience: DCR plus upstream integration ensures energy sovereignty and supply-
chain resilience.
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2. Market confidence: Contractual sanctity and payment security reduce systemic risk, enabling low-
cost finance and scale.

3. Climate leadership: Stable power markets are prerequisites for scaling green hydrogen, storage,
and round-the-clock renewables.

Conclusion

Institutional trust sustains markets. Echoing President Droupadi Murmu, India’s energy transition will
succeed only when policy credibility matches climate ambition.

Analyze India’s evolving Artificial Intelligence regulatory framework under the IT and data
protection laws. Evaluate how enhancing resource accessibility and workforce upskilling
can balance the dual imperatives of fostering innovation and ensuring responsible, ethical
digital governance.

Introduction

India’s Al governance is evolving through IT Rules, financial regulation, and data protection law, even as it
ranks among top Al adopters but lags behind the US-China axis in frontier model development.

Existing Al Regulatory Framework in India

1. IT Act and IT Rules, 2021: India regulates Al indirectly by imposing due diligence obligations on
intermediaries, mandating removal of unlawful content, curbing deepfakes, and requiring labelling of
synthetically generated content.

2. Data Protection Regime: The Digital Personal Data Protection Act, 2023 embeds principles of
lawful processing, purpose limitation, and accountability, indirectly governing Al systems that rely on
personal data and automated decision-making.

3. Sectoral Regulation:

© RBI: Introduced model risk management expectations and the FREE-AI framework to ensure
explainability, fairness, and governance in Al-driven credit systems.

o SEBI: Mandated accountability for Al tools used by regulated entities, focusing on auditability
and human oversight.

4. Regulatory Character: India’s approach remains reactive and fragmented, relying on existing laws
rather than a comprehensive Al-specific duty of care or product safety regime, especially for psychological
and consumer harms.

Comparative Perspective and Regulatory Gaps
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1. Absence of Al Consumer Safety Framework: Unlike China’s draft rules on emotionally
interactive Al, India lacks explicit obligations addressing psychological dependence, behavioural
manipulation, or algorithmic harm.

2. Trade-off with Intrusiveness: While China’s model risks excessive surveillance, India’s lighter-
touch approach risks regulatory incompleteness, especially in high-risk Al applications such as
recommender systems, fintech, and health-tech.

3. EU Al Act Contrast: The EU follows a risk-based regulation, categorising Al systems into
unacceptable, high-risk, and minimal-risk, offering India a template without stifling innovation.

Innovation Constraint: India’s Resource Deficit

1. Computational Access: India lacks affordable access to high-performance computing and GPUs, a
critical bottleneck in training large language and foundation models.

2. R&D and Frontier Models: India is a major Al adopter but not a frontier model builder, increasing
dependency on foreign, privately owned models.

3. Public Investment Gaps: Compared to China’s state-backed Al compute clusters and the US CHIPS-
Al ecosystem, India’s public procurement and mission-mode funding remain limited.

Workforce Upskilling: Strategic Imperative

1. Human Capital Advantage: With the world’s largest STEM workforce, India can convert demographic
scale into Al leadership through skilling, reskilling, and interdisciplinary Al ethics education.

2. Policy Initiatives: Programs like IndiaAl Mission and Digital India can integrate Al training across
governance, industry, and academia.

3. Bridging Research-Industry Gap: Translating academic Al research into deployable products can
reduce reliance on imported models and strengthen domestic innovation.

Balancing Innovation with Ethical Governance

1. Downstream Regulation: India should regulate high-risk Al use cases, not upstream model
development, by imposing obligations like incident reporting, algorithmic audits, and human-in-the-loop
safeguards.

2. Responsible Al Principles: Embedding fairness, transparency, explainability, and accountability
aligns with Supreme Court jurisprudence on privacy and dignity under Justice K.S. Puttaswamy (2017).

3. Avoiding “Regulate First, Build Later” Trap: Overregulation without domestic capacity may deepen
technological dependency rather than sovereignty.

Conclusion

As technology must serve constitutional values. Echoing the Economic Survey, India’s Al future hinges on
capacity-building, not control—innovation tempered by ethical governance.
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Analyze the contemporary global order as a multipolar world with bipolar characteristics.
Examine how the interplay between three great powers influences global governance and
India’s strategic maneuverability in a landscape lacking a single center of authority.

Introduction

Global power is diffusing amid US-China rivalry and Russia’s strategic resurgence, reflected in defence
spending, economic rebalancing, and alliance recalibration, signalling the end of unipolarity without a settled
alternative order.

Nature of the Contemporary Global Order

1. Multipolarity: Power today is dispersed among multiple actors, with the US, China, and Russia as
great powers, alongside influential middle powers like India, Germany, Japan, and Brazil.

2. Bipolar Characteristics: Despite diffusion, global politics is structured by a systemic US-China
rivalry, resembling bipolarity in trade wars, technology decoupling, and military posturing in the Indo-Pacific.

3. Absence of a Central Authority: Unlike post-1945 institutions anchored in US leadership, global
governance today reflects institutional fatigue, visible in WTO paralysis, UNSC deadlock, and fragmented
climate negotiations.

Role of the Three Great Powers

1. United States: The US remains the pre-eminent military and financial power, but has shifted
towards offshore balancing, retrenching from Europe while asserting primacy in the Western Hemisphere,
echoing the Monroe Doctrine.

2. China: As the rising power, China converts economic strength into military capability, possessing the
world’slargest navy by ship count, and pursuing regional hegemony through Beltand Road Initiative (BRI)
and South China Sea militarisation.

3. Russia: Though economically weaker, Russia’s nuclear arsenal, energy leverage, and coercive
diplomacy sustain its great power status. It acts as a swing power, aligning tactically with China while leaving
space for selective engagement with the US.

Impact on Global Governance

1. Institutional Fragmentation: Rival blocs undermine consensus-based governance, evident in
sanctions regimes, alternative payment systems like CIPS, and competing technology standards.

2. Rules-based Order under Stress: As seen after Crimea (2014) and the Ukraine war, enforcement of
norms is selective, reinforcing Realist anarchy, as described by Kenneth Waltz.

3. Issue-based Coalitions: Governance increasingly relies on minilateralism, such as QUAD, AUKUS,
and BRICS, rather than universal institutions.

India’s Strategic Maneuverability
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1. Strategic Autonomy: India leverages fluid multipolarity to avoid rigid alignments, maintaining ties
with the US, Russia, and China, consistent with its historic Non-Aligned Movement ethos.

2. Multi-alignment: India participates in QUAD for maritime security, BRICS for Global South
representation, and SCO for Eurasian engagement, maximising diplomatic flexibility.

3. Economic and Technological Leverage: With India projected as the fastest-growing major
economy (IMF), it attracts supply-chain diversification under China-plus-one, enhancing strategic relevance.

4. Norm-shaping Role: India positions itself as a bridge between blocs, advocating reformed
multilateralism, digital public infrastructure, and climate equity, as highlighted during its G20 Presidency.

Constraints and Risks for India

1. US-China Polarisation: Intensifying rivalry risks pressuring India to take sides, especially on
technology and defence ecosystems.

2. Regional Instability: Russia-China proximity and unresolved border tensions with China limit India’s
strategic comfort.

3. Governance Uncertainty: Fluid multipolarity reduces predictability, complicating long-term foreign
policy planning.

Conclusion

Echoing Justice Radhakrishnan’s emphasis on balance and Kautilya’s Mandala, India must navigate power
rivalry with prudence. As the Economic Survey notes, strategic autonomy thrives in uncertainty.

Critically analyze the dominance of the non-profit private sector in managing cleft care in
India. Evaluate the deficiencies in government-led initiatives regarding awareness and
affordability, and suggest a framework for integrating specialized surgeries into the
universal health architecture.

Introduction

India records the world’s highest cleft births, yet care delivery is NGO-driven. Lancet Surgery Commission and
IHME data reveal systemic gaps in public health governance, financing, and surgical access.

Nature of Cleft Care in India

1. Public Health Burden: Cleft lip and palate are congenital craniofacial anomalies affecting feeding,
speech, hearing, nutrition, and psychosocial well-being, transcending cosmetic categorisation.

2. Epidemiological Gap: Despite WHO Global Burden of Disease recognition, India lacks national
epidemiological surveillance, reflecting weak congenital anomaly reporting systems.

Dominance of the Non-Profit Private Sector
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1. Service Delivery Leadership: NGOs like Smile Train, Operation Smile, and Mission Smile have
delivered over 22 lakh surgeries, filling the vacuum left by the public system.

2. Sustainable Partnership Model: Smile Train’s capacity-building approach—training local
surgeons and funding procedures—creates scalable impact without parallel infrastructure duplication.

3. Equity Contribution: NGOs address financial barriers, providing free surgery, nutrition support, and
speech therapy, critical where out-of-pocket health expenditure remains above 45% (World Bank).

Deficiencies in Government-Led Initiatives

1. Policy Blind Spot: Cleft conditions are not notified diseases, excluding them from structured
surveillance, budgetary prioritisation, and outcome tracking.

2. Infrastructure Deficit: Government hospitals lack craniofacial surgical units, trained maxillofacial
surgeons, speech therapists, and anaesthesia support, especially in Tier-2 and rural settings.

3. Awareness Failure: Limited parental counselling and weak ASHA-level engagement reinforce stigma,
superstition, and delayed treatment, aggravating functional disability.

4. Affordability Gap: Though schemes like Ayushman Bharat-PMJAY exist, cleft care inclusion remains
fragmented, with inadequate package rates and weak referral pathways.

Consequences of Public Sector Inaction

1. Health Inequity: Over 17.5 lakh children live with unrepaired clefts, disproportionately from rural
and marginalised communities.

2. Intergenerational Impact: IHME (2022) links clefts to 1.5 times higher malnutrition risk,
undermining SDG-2 (Zero Hunger) and SDG-3 (Good Health).

3. Psychosocial Harm: Untreated clefts lead to school dropout, unemployment, and social exclusion,
violating the Right to Dignity under Article 21.

Framework for Integration into Universal Health Architecture

1. Policy Recognition: Declare cleft and craniofacial anomalies as notifiable congenital conditions,
integrating them into National Health Mission dashboards.

2. Primary-Level Screening: Leverage Rashtriya Bal Swasthya Karyakram (RBSK) and ASHA
workers for early detection, counselling, and referral continuity.

3. Financial Protection: Expand PMJAY surgical packages to include comprehensive cleft care—
surgery, nutrition, speech therapy, and follow-up—ensuring cashless continuum of care.

4. Public-NGO Partnerships: Institutionalise PPP models, adopting NGO best practices for training,
audits, and outcome measurement within district hospitals.

5. Capacity Building: Establish regional craniofacial centres of excellence, aligned with medical
colleges under the National Medical Commission.
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6. Behavioural Change Communication: Launch nationwide IEC campaigns to dismantle stigma,
aligned with National Birth Defect Awareness Month objectives.
Conclusion

Echoing Justice P.N. Bhagwati’s expansive Article 21 vision and President Droupadi Murmu’s call for
inclusive health, integrating cleft care affirms dignity, equity, and India’s constitutional welfare mandate.
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