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Indian Economy and issues relating to planning, mobilization, of 

resources, growth, development and employment. 

Q. Despite an increasing worker-population ratio in India, real wages for regular 

salaried jobs have not kept pace with inflation. Examine the structural factors 

contributing to this trend. (10 M) 

Introduction 

India has witnessed a rising worker-population ratio (from 34.7% in 2017-18 to 43.7% in 

2023-24, PLFS), yet real wages for regular salaried employees have remained stagnant. 

This paradox reflects deeper structural inefficiencies in the labor market, impacting income 

growth despite job expansion. 

Body 

Rising worker-population ratio but stagnant real wages 

1. Mismatch between job creation and quality: While jobs are increasing, many are 

low-wage, contractual, or gig-based, lacking wage progression. 

o Eg: PLFS 2023-24 shows that casual worker wages increased, but salaried 

job wages stagnated. 

2. Inflation outpacing nominal wage growth: High inflation erodes purchasing power, 

especially in urban areas where living costs are rising. 

o Eg: CPI Inflation averaged 6.2% (2022-24, RBI), but wage increments in 

many sectors lagged behind. 

3. Decline in wage-formalization link: Many "regular jobs" are informal, without 

statutory benefits or fixed wage hikes. 

o Eg: CMIE (2024) reports that only 21% of salaried employees have 

provident fund benefits. 

Structural factors contributing to stagnant real wages 

1. Skill deficit and low productivity: The supply of low-skilled labor exceeds demand, 

limiting wage growth in white-collar jobs. 

o Eg: Periodic Labour Force Survey (2022-23) found that only 4.2% of 

India's workforce had formal vocational training. 

2. Weak collective bargaining power: High labor force participation but low 

unionization prevents effective wage negotiations. 
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o Eg: NITI Aayog (2023) report highlights that only 12% of salaried workers 

are unionized, weakening wage negotiations. 

3. Rising contractualization of workforce: Firms increasingly hire on fixed-term 

contracts to avoid long-term wage obligations. 

o Eg: Labour Ministry Report (2023) shows a 37% rise in contract-based 

hiring in IT and manufacturing sectors post-pandemic. 

4. Service sector dominance without wage growth: The servicification of 

manufacturing creates high-skill demand, but most workforce remains low-skilled. 

o Eg: The IT sector contributes 8% to GDP (NASSCOM, 2024), yet wage 

hikes are concentrated in top 5% of skilled roles. 

5. Limited wage indexation mechanisms: Unlike countries with automatic wage 

adjustments to inflation, India lacks universal COLA (Cost-of-Living 

Adjustments). 

o Eg: 7th Pay Commission (2016) implemented COLA for government 

employees, but private-sector adoption remains minimal. 

6. Urban-rural wage disparities: Higher urban cost of living but stagnant salary 

adjustments reduce real incomes in metropolitan areas. 

o Eg: Labour Bureau (2023) shows real wage decline of 2.1% in urban 

areas vs. 1.3% in rural areas. 

Way forward 

1. Strengthening skill development and vocational training: Improve alignment 

between education and industry needs through National Skill Development Mission 

and district-level skilling programs. 

o Eg: PM Vishwakarma Yojana (2023) aims to enhance skills among artisans 

and traditional workers. 

2. Enhancing wage protection and indexation: Introduce automatic inflation-linked 

wage adjustments in key sectors, especially for salaried employees. 

o Eg: Periodic Wage Revision Mechanism (as in the 7th Pay Commission) 

should be expanded to private sectors. 

3. Encouraging formalization and strengthening labor laws: Promote fixed-term 

employment benefits, social security expansion, and gig-worker protections under the 

Code on Wages, 2019. 

o Eg: E-Shram Portal (2021) aims to register and provide benefits to informal 

workers. 

4. Boosting productivity through technological adoption: Promote automation, digital 

skilling, and R&D investment to increase high-value job creation and productivity-led 

wage growth. 

o Eg: PLI (Production-Linked Incentive) schemes are attracting high-tech 

industries, but workforce upskilling must complement this. 

Conclusion 
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To boost real wages, India must enhance skill development (National Skill Development 

Mission), strengthen wage bargaining, enforce labor reforms, and ensure inflation-

linked wage adjustments. A quality job market, not just job expansion, is key to 

sustainable wage growth. 

Q. Analyze the impact of frequent GDP revisions on economic policymaking. 

Assess their implications for investor confidence. Suggest measures to improve 

data reliability. (15 M) 

Introduction 

India’s GDP data plays a crucial role in guiding policy decisions, investor sentiment, and 

economic planning. However, frequent and significant revisions in GDP estimates create 

uncertainty, impacting economic policymaking and investor confidence. Strengthening data 

reliability is essential to enhance trust and economic stability. 

Body 

Impact of frequent GDP revisions on economic policymaking 

1. Policy uncertainty and delayed response: Sudden GDP revisions make it difficult 

for policymakers to gauge the true economic situation, leading to delays or 

misalignment in policy responses. 

o Eg: The 2023-24 GDP growth estimate was revised from 7.3% to 9.2%, 

impacting fiscal planning (NSO, 2025). 

2. Challenges in fiscal planning: Budget estimates and tax revenue projections rely on 

GDP figures, and major revisions can disrupt fiscal deficit targets and expenditure 

planning. 

o Eg: The fiscal deficit target for 2024-25 (4.8% of GDP) may be 

miscalculated if GDP figures are significantly revised later (Union Budget 

2025-26). 

3. Impact on monetary policy: The RBI’s monetary policy depends on GDP trends to 

determine rate hikes or cuts. Erroneous estimates can lead to inappropriate interest 

rate decisions. 

o Eg: The RBI cut repo rate to 6.25% in Feb 2025, but uncertainty over GDP 

trends complicates further decisions (RBI MPC minutes, 2025). 

4. Mismatch with ground realities: Large GDP revisions often fail to align with real 

sectoral performance, making targeted interventions difficult. 

o Eg: Asian Paints CEO (2024) and Nestlé India chairman (2024) questioned 

GDP correlation with actual demand and consumption trends. 

5. Distorted resource allocation: Government schemes and sectoral incentives rely on 

GDP data, and sudden revisions can misallocate resources. 
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o Eg: Higher-than-expected GDP growth may lead to premature withdrawal of 

welfare support like PM Garib Kalyan Yojana despite ongoing demand 

pressures. 

Implications for investor confidence 

1. Erosion of credibility in economic data: Frequent revisions raise doubts about data 

reliability, discouraging long-term investors. 

o Eg: Fitch Ratings (2024) noted concerns over India’s data consistency, 

affecting investment outlook. 

2. Volatility in financial markets: Sudden GDP revisions can trigger fluctuations in 

stock and bond markets, affecting investor sentiment. 

o Eg: The NIFTY 50 saw a dip after conflicting GDP data releases in Feb 2025, 

reflecting investor uncertainty. 

3. Foreign investment deterrence: Global investors require stable economic indicators 

for long-term planning, and unreliable data can reduce FDI and FPI inflows. 

o Eg: Morgan Stanley’s 2025 India Outlook flagged GDP inconsistencies as a 

risk for sustained FDI growth. 

4. Sectoral misjudgments by corporates: Inaccurate GDP figures can mislead 

businesses about economic demand, affecting expansion and hiring decisions. 

o Eg: Auto sector investments slowed in 2024, despite high GDP growth 

projections, due to weak consumer demand signals. 

5. Reduced effectiveness of credit rating assessments: GDP revisions affect sovereign 

credit ratings, leading to potential borrowing cost fluctuations. 

o Eg: Moody’s (2024) expressed concerns about India’s fiscal health due to 

inconsistent GDP growth estimates. 

Measures to improve data reliability 

1. Strengthening data collection mechanisms: Improve real-time data gathering from 

sectors like MSMEs and informal economy to reduce future revisions. 

o Eg: National Statistical Commission (NSC) 2023 report recommended 

improving survey methodologies for robust data collection. 

2. Increasing transparency in methodology: Ensure greater public disclosure of GDP 

estimation models to build credibility. 

o Eg: Rangarajan Committee on GDP Estimation (2019) suggested periodic 

disclosure of methodology changes. 

3. Regular updates with better frequency: Moving towards quarterly real GDP 

estimates rather than large-scale annual revisions can improve accuracy. 

o Eg: UK’s ONS and US Bureau of Economic Analysis follow real-time data 

revisions with better accuracy. 

4. Independent statistical audits: Setting up a third-party audit mechanism to verify 

GDP calculations before public release. 
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o Eg: IMF’s Data Quality Assessment Framework (DQAF) recommends 

external validation for national accounts. 

5. Strengthening inter-agency coordination: Better integration of RBI, Finance 

Ministry, and NSO data can reduce discrepancies. 

o Eg: Economic Advisory Council (2024) proposed a Unified Economic Data 

Framework to align sectoral indicators with GDP estimates. 

Conclusion 

Ensuring accurate and transparent GDP data is crucial for effective policymaking and 

investor confidence. Strengthening data governance, aligning fiscal and monetary decisions 

with ground realities, and adopting global best practices will enhance credibility and 

economic planning in the long run. 

Q. A modern tax system should be simple, predictable, and reduce litigation.  

Analyze whether the Income Tax Bill, 2025, achieves these goals. Suggest 

additional measures for reform. (15 M) 

Introduction 

A well-designed tax system must ensure clarity, stability, and efficiency to enhance 

compliance and minimize disputes. India’s Income Tax Bill, 2025, aims to simplify the tax 

framework but faces challenges in achieving predictability and dispute reduction, 

requiring further reforms. 

Body 

A modern tax system should be simple, predictable, and reduce litigation 

1. Simplicity in tax structure – A tax system should have clear provisions, minimal 

cross-referencing, and easy compliance mechanisms to reduce taxpayer confusion. 

o Eg: The UK’s tax reform model simplified income tax laws by consolidating 

complex provisions into fewer sections. 

2. Predictability for economic stability – Taxpayers and businesses must anticipate 

future tax liabilities to plan investments and economic activities without uncertainty. 

o Eg: OECD's Tax Certainty Report (2022) highlighted that predictable tax 

laws boost foreign direct investment (FDI). 

3. Litigation reduction for efficient administration – A tax system must minimize 

ambiguities and disputes through fair and transparent adjudication mechanisms. 

o Eg: India’s tax dispute backlog exceeded ₹10 lakh crore in 2023 (Source: 

Ministry of Finance, India). 

Analysis of the Income Tax Bill, 2025 

A. Achievements of the Bill 
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1. Textual and structural simplification – The bill removes obsolete provisions, 

consolidates related sections, and eliminates excessive cross-referencing. 

o Eg: Provisions related to exemptions and deductions have been 

consolidated, reducing interpretational complexity. 

2. Certainty in tax policy – No major policy changes or alterations in tax rates ensure 

continuity and stability for businesses and individuals. 

o Eg: The Finance Minister’s Budget Speech 2024 reaffirmed that tax rate 

stability will be maintained. 

3. Digital compliance framework – The law aligns with India’s digital tax 

administration to enhance ease of compliance and minimize manual errors. 

o Eg: The e-filing system and faceless assessment mechanisms streamline 

compliance and reduce harassment. 

4. Consolidation of transfer pricing provisions – The bill builds on multi-year 

transfer pricing audits to prevent repetitive disputes. 

o Eg: The Finance Bill, 2025 introduced multi-year audits to reduce 

unnecessary litigation. 

5. Alignment with global best practices – The bill adopts simplification models from 

the UK and Australia, making tax administration more efficient. 

o Eg: Australia’s Income Tax Assessment Act, 1997 is a globally recognized 

model for streamlined tax laws. 

B. Challenges and limitations 

1. Lack of substantial tax reforms – The bill does not introduce major structural 

reforms, limiting its impact on economic growth. 

o Eg: The Direct Taxes Code (DTC) 2009 had proposed fundamental changes 

but was never implemented. 

2. Persistence of high litigation levels – The bill does not provide a comprehensive 

framework for alternative dispute resolution (ADR) to reduce tax disputes. 

o Eg: India’s tax litigation remains one of the highest globally, with over 5 lakh 

pending cases in various courts (CBDT Data, 2024). 

3. Insufficient clarity in delegated legislation – Many provisions depend on 

subsequent rules, circulars, and notifications, leading to interpretational 

ambiguities. 

o Eg: Past instances like Angel Tax disputes (2023) arose due to unclear CBDT 

circulars. 

4. Failure to address corporate tax competitiveness – The bill does not make India’s 

corporate tax regime globally competitive to attract investments. 

o Eg: India’s corporate tax rate (25.17%) remains higher than that of 

competing economies like Vietnam (20%). 

5. No special provisions for tax technology adaptation – While digitalization is 

emphasized, the bill does not mandate changes in corporate tax software or digital 

compliance mechanisms. 
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o Eg: Large corporations rely on automated tax computation tools, which may 

require extensive modifications. 

Additional measures for reform 

1. Introduction of a structured alternative dispute resolution (ADR) mechanism – 

A formalized mediation and arbitration process can reduce litigation. 

o Eg: The Vivad Se Vishwas Scheme (2020) successfully resolved over 1.48 

lakh tax disputes. 

2. Sunset clause for tax exemptions – A predefined expiry period for tax exemptions 

will reduce policy unpredictability and misuse. 

o Eg: The Kelkar Committee (2002) recommended phasing out excessive 

exemptions. 

3. Linking transfer pricing audits with global benchmarks – A mechanism to align 

India’s transfer pricing regime with OECD standards will prevent disputes. 

o Eg: The BEPS (Base Erosion and Profit Shifting) framework by OECD 

provides clear guidelines for transfer pricing norms. 

4. Mandatory pre-legislative impact assessment – Every tax reform must undergo a 

mandatory cost-benefit analysis before enactment. 

o Eg: Australia’s Tax Reform Review Panel (2008) assesses tax policy 

changes before implementation. 

Conclusion 

The Income Tax Bill, 2025, is a step towards simplification and predictability, but it does 

not fully modernize India's tax system. To make taxation truly efficient, competitive, and 

litigation-free, India must adopt structured ADR mechanisms, corporate tax 

competitiveness measures, and robust digital compliance frameworks. 

Q. What are the major concerns of foreign investors regarding India’s current 

Bilateral Investment Treaty framework? How might the ongoing revision 

address these concerns? (10 M) 

Introduction 

India’s Bilateral Investment Treaty (BIT) framework has faced criticism from foreign 

investors due to restrictive provisions, lack of effective dispute resolution, and inadequate 

protection mechanisms. The ongoing revision seeks to address these challenges while 

balancing investor confidence with national regulatory autonomy. 

Body 

Major concerns of foreign investors regarding India’s current BIT framework 
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1. Absence of broad investor protection: The 2016 model BIT narrowly defines 

investment and excludes pre-establishment rights, reducing investor confidence. 

o Eg: Foreign investors prefer BITs with broad definitions like in 

Comprehensive and Progressive Agreement for Trans-Pacific Partnership 

(CPTPP), which India lacks. 

2. Weak investor-state dispute settlement (ISDS) mechanism: The current BIT 

requires exhausting domestic remedies for 5 years before approaching international 

arbitration, delaying justice. 

o Eg: Vodafone (2017) and Cairn Energy (2020) arbitration cases 

challenged India’s retrospective taxation under the existing dispute settlement 

model. 

3. Lack of fair and equitable treatment (FET) clause: The removal of the FET clause 

from the 2016 BIT model has weakened legal predictability for investors. 

o Eg: The White Industries v. India (2011) case highlighted delays in Indian 

courts, raising concerns about judicial efficiency. 

4. High risk of regulatory unpredictability: Frequent policy changes such as 

retrospective taxation and abrupt sectoral restrictions create uncertainty for 

investors. 

o Eg: Retrospective tax law (2012) on Vodafone and Cairn Energy led to 

arbitration losses for India. 

5. Limited acceptance by other nations: The rigid provisions of India's current BIT 

model have deterred major economies from signing agreements. 

o Eg: The European Union (EU) and the UK have expressed reservations 

about India's BIT framework, delaying negotiations. 

How the ongoing BIT revision might address these concerns 

1. Broadening investment definitions: The revised BIT may include pre-

establishment rights and expand investment definitions to attract investors. 

o Eg: India-UAE BIT (2024) expanded investment scope beyond just physical 

assets, covering intellectual property and financial instruments. 

2. Enhancing dispute resolution mechanisms: The revision may reduce mandatory 

domestic litigation timelines and provide faster arbitration access. 

o Eg: The UNCITRAL Model Law on International Commercial 

Arbitration may influence India's new BIT dispute resolution framework. 

3. Reintroducing fair and equitable treatment (FET) with safeguards: India may 

redefine FET provisions while protecting regulatory autonomy. 

o Eg: US-Mexico-Canada Agreement (USMCA) allows FET but limits 

investor claims against legitimate public interest policies. 

4. Ensuring policy stability and transparency: The revised BIT may introduce clear 

expropriation safeguards and a stability clause to prevent sudden regulatory 

changes. 

o Eg: Singapore’s BITs include policy stability clauses, ensuring investor 

confidence. 
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5. Making BIT terms more globally acceptable: The revision aims to align with 

global best practices to increase treaty acceptability among major economies. 

o Eg: India's ongoing BIT negotiations with the UK, EU, and Saudi Arabia 

(2025) show a shift towards a more investor-friendly framework. 

Conclusion 

India’s BIT revision is a critical step toward balancing investor protection with sovereign 

regulatory autonomy. A well-crafted framework, aligned with global best practices, will 

enhance investment inflows while safeguarding national interests. 

Q. How can Environmental, Social, and Governance (ESG) initiatives provide 

Indian companies a competitive advantage in the global market? Discuss the role 

of regulatory frameworks in promoting ESG compliance in India. (10 M) 

Introduction 

ESG initiatives are transforming business strategies globally, giving Indian firms a 

competitive edge by enhancing investor trust, improving risk management, and aligning with 

evolving global trade standards. 

Body 

ESG initiatives and competitive advantage in the global market 

1. Access to global investments and funds: ESG-compliant companies attract larger 

institutional investors and secure better financing terms. 

o Eg: Tata Power secured ₹4,000 crore investment from BlackRock and 

Mubadala Investment Company for renewable energy expansion. 

2. Improved export opportunities: ESG alignment ensures compliance with 

international sustainability standards, reducing trade barriers. 

o Eg: The European Union’s CBAM (Carbon Border Adjustment 

Mechanism) will impose tariffs on carbon-intensive imports, benefiting ESG-

compliant Indian exporters. 

3. Enhanced supply chain integration: Global firms increasingly prefer ESG-

compliant suppliers to mitigate risks. 

o Eg: Maruti Suzuki implemented eco-friendly practices to align with 

European partners' sustainability goals. 

4. Better risk management and resilience: ESG policies help mitigate environmental 

and social risks, reducing financial uncertainties. 

o Eg: HDFC Bank integrated ESG risk assessments into its lending framework 

to manage environmental risks. 

5. Brand differentiation and consumer preference: ESG practices improve corporate 

reputation, attracting conscious consumers. 
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o Eg: ITC Limited's Wellbeing Out of Waste (WOW) initiative enhanced 

consumer loyalty by promoting waste recycling. 

Role of regulatory frameworks in promoting ESG compliance in India 

1. SEBI’s BRSR (Business Responsibility and Sustainability Reporting): Mandates 

India's top 1,000 listed companies to disclose ESG performance, ensuring 

transparency. 

o Eg: As per SEBI’s 2023 guidelines, firms must disclose value chain 

emissions for better accountability. 

2. Energy Conservation (Amendment) Act, 2022: Introduced the Carbon Credit 

Trading Scheme, incentivizing corporates to adopt low-emission technologies. 

o Eg: JSW Steel invested in energy-efficient technologies to benefit from 

carbon credit trading. 

3. National Guidelines on Responsible Business Conduct (NGRBC): Encourages 

businesses to integrate ESG principles into their core operations. 

o Eg: Larsen & Toubro incorporated ESG principles in its sustainable 

infrastructure projects. 

4. RBI’s Climate Risk Guidelines (2023): Mandates Indian banks to integrate climate-

related financial risks into risk management strategies. 

o Eg: State Bank of India (SBI) introduced green bonds and loans aligned with 

ESG goals. 

5. Corporate Social Responsibility (CSR) Mandate (2013): Ensures corporates 

allocate 2% of profits for social and environmental causes, supporting ESG initiatives. 

o Eg: Reliance Industries invested in the Jamnagar Green Energy Giga 

Complex, a renewable energy hub. 

Conclusion 

By aligning ESG initiatives with strong regulatory frameworks, Indian companies can boost 

global competitiveness, attract investments, and strengthen their reputation. Going forward, 

expanding ESG integration in SMEs and strengthening compliance mechanisms will be 

crucial for sustained success. 

Q. Tourism can be a powerful tool for employment generation if integrated with 

capacity-building initiatives. Comment. (10 M) 

Introduction 

Tourism, as a labour-intensive sector, has immense potential to generate both direct and 

indirect employment, especially when complemented by targeted capacity-building 

initiatives that enhance skill development and service quality. 

Body 
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Tourism as a powerful tool for employment generation 

1. Labor-intensive sector: Tourism involves multiple service-based roles, creating 

employment across accommodation, transport, and tour operations. 

o Eg: The World Travel and Tourism Council (WTTC) estimates that India's 

tourism sector supported 40 million jobs in 2023. 

2. Diverse employment avenues: Tourism creates varied roles in sectors like 

hospitality, handicrafts, and adventure tourism. 

o Eg: India's rural tourism initiatives have empowered local artisans through 

cultural exchanges. 

3. Regional development: Tourism growth enhances employment in remote and 

underdeveloped areas. 

o Eg: The Swadesh Darshan scheme has developed unexplored destinations in 

Northeast India, boosting local livelihoods. 

4. Encourages micro-entrepreneurship: Small-scale ventures such as homestays, tour 

guides, and food outlets thrive in tourist hotspots. 

o Eg: The Incredible India Tourist Facilitator (IITF) program trains 

individuals for micro-enterprise roles in tourism. 

Role of capacity-building initiatives in enhancing employment 

1. Skill enhancement for locals: Training programs increase employability by 

equipping locals with essential skills. 

o Eg: The Capacity Building for Service Providers (CBSP) scheme offers 

skill development for tourist guides and service staff. 

2. Improved service quality: Structured training enhances visitor experience, attracting 

repeat tourism and improving sector stability. 

o Eg: The Paryatan Mitra initiative focuses on soft skills and hospitality for 

improved tourist engagement. 

3. Promotion of niche tourism: Specialized training supports sectors like eco-tourism, 

wellness, and adventure tourism. 

o Eg: The Ayush Visa initiative aims to develop Ayurveda-based wellness 

tourism, opening new employment opportunities. 

4. Focus on marginalized groups: Capacity-building programs empower women, 

youth, and tribal communities. 

o Eg: The Paryatan Didi initiative trains rural women in hospitality services to 

expand tourism employment. 

5. Global outreach through digital skills: Digital marketing training enables 

entrepreneurs to promote destinations globally. 

o Eg: The Incredible India Content Hub offers digital tools to market niche 

tourist destinations. 

6. Enhanced safety standards: Capacity-building programs educate workers on crisis 

management and tourist safety protocols. 
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o Eg: The Safe Tourism Destination for Women initiative trains female 

guides to ensure safe tourism spaces. 

Conclusion 

Tourism’s employment potential can be fully realized when combined with targeted skill 

development and capacity-building initiatives that improve service quality and expand 

sectoral reach, ultimately fostering sustainable growth in India's tourism landscape 

Q. Discuss the challenges of balancing public investment with fiscal consolidation 

in India. How can innovative financing mechanisms bridge this gap? (15 M) 

Introduction 

Balancing public investment with fiscal consolidation is crucial for India's economic 

stability. While investment drives growth, excessive spending can widen the fiscal deficit, 

posing risks to macroeconomic stability. 

Body 

Challenges in balancing public investment with fiscal consolidation 

1. Revenue shortfall: Limited tax buoyancy and shortfall in GST collections reduce 

fiscal space for capital expenditure. 

o Eg: FY 2023-24 witnessed a ₹1.2 lakh crore GST shortfall compared to 

initial projections (Source: Ministry of Finance). 

2. Rising debt burden: Higher borrowings to fund investment escalate debt servicing 

costs, limiting fiscal flexibility. 

o Eg: India's general government debt-to-GDP ratio stood at 81% in FY 

2023-24 (Source: IMF). 

3. Expenditure rigidity: High committed expenditures on interest payments, salaries, 

and subsidies reduce space for discretionary spending. 

o Eg: In FY 2023-24, committed expenditures formed nearly 50% of total 

revenue receipts (Source: Union Budget 2024-25). 

4. Global economic volatility: Uncertain geopolitical conditions and energy price 

shocks strain government finances. 

o Eg: The Russia-Ukraine conflict led to rising import costs, impacting India's 

current account deficit. 

5. State-level fiscal constraints: Many states face fiscal distress, restricting their ability 

to contribute to infrastructure investment. 

o Eg: RBI’s State Finances Report 2024 highlighted fiscal stress in states like 

Punjab and West Bengal. 

6. Off-budget borrowings: Reliance on off-budget borrowings increases fiscal risks and 

lacks transparency. 
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o Eg: The CAG Report 2023 flagged the Centre’s rising off-budget liabilities 

impacting fiscal discipline. 

Innovative financing mechanisms to bridge the gap 

1. Infrastructure Investment Trusts (InvITs): Monetizing public assets through 

InvITs attracts private investment without fiscal strain. 

o Eg: NHAI InvIT raised ₹10,200 crore in 2023, leveraging toll revenue for 

road infrastructure. 

2. Public-Private Partnerships (PPP): Combining public oversight with private sector 

efficiency mobilizes investment with reduced fiscal burden. 

o Eg: The Hybrid Annuity Model (HAM) in highways has effectively 

attracted private investment. 

3. Green and municipal bonds: Issuing targeted bonds for environmental and urban 

development projects diversifies funding sources. 

o Eg: India’s Sovereign Green Bonds issued in 2023 raised ₹16,000 crore for 

clean energy projects. 

4. Asset monetization: Unlocking the value of underutilized public assets helps raise 

non-debt capital. 

o Eg: The National Monetization Pipeline (NMP) aims to generate ₹6 lakh 

crore by 2025. 

5. Development Finance Institutions (DFIs): DFIs provide long-term, low-cost finance 

for infrastructure without overburdening the fiscal deficit. 

o Eg: The National Bank for Financing Infrastructure and Development 

(NaBFID) was set up in 2021 for this purpose. 

6. Viability Gap Funding (VGF): Direct government support in economically unviable 

but socially crucial projects encourages private participation. 

o Eg: The VGF scheme for renewable energy attracted significant investment 

in solar and wind power. 

Conclusion 

Ensuring fiscal prudence while driving investment-led growth requires a strategic mix of 

innovative financing mechanisms and enhanced revenue mobilization. By aligning 

expenditure with growth priorities, India can achieve sustainable development while 

maintaining fiscal discipline. 

Q. Examine the factors contributing to India's trade resilience in the face of 

rising global tariff uncertainties. Discuss how strategic diversification and 

regional partnerships have enhanced India's export stability. Also, evaluate the 

role of digital trade in strengthening India's economic stability. (15 M) 

Introduction 
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India's trade resilience has strengthened despite rising global tariff uncertainties through 

proactive strategies like export diversification, regional trade agreements, and digital 

trade integration, ensuring stability amid evolving global trade dynamics. 

Body 

Factors contributing to India's trade resilience amid tariff uncertainties 

1. Export diversification strategy: India's shift from traditional markets (e.g., USA, 

EU) to emerging markets in Africa, Southeast Asia, and the Middle East has 

reduced dependency. 

o Eg: India's exports to UAE under the CEPA agreement rose by 16% in 2023 

(Source: Ministry of Commerce, 2024). 

2. Enhanced domestic manufacturing capabilities: Initiatives like PLI (Production 

Linked Incentive) schemes have boosted export-oriented industries, reducing 

vulnerability to tariff disruptions. 

o Eg: India's electronics exports grew by 50% in 2023, driven by PLI 

incentives. 

3. Robust trade policy reforms: Measures such as RoDTEP (Remission of Duties 

and Taxes on Exported Products) have ensured competitiveness despite rising 

global tariffs. 

o Eg: India’s textile exports maintained steady growth despite U.S. tariff 

revisions in 2024. 

4. Focus on value-added sectors: Emphasis on high-value sectors like 

pharmaceuticals, IT services, and automobiles has enhanced resilience. 

o Eg: India's pharmaceutical exports increased by 21% in 2023, led by value 

addition. 

Strategic diversification enhancing India’s export stability 

1. Diversification in product categories: India has expanded exports in niche markets 

like organic chemicals, marine products, and electronics to reduce risks. 

o Eg: India’s organic chemical exports to ASEAN countries grew by 18% in 

2024. 

2. New trade corridors and supply chain realignment: India has actively developed 

alternate trade routes to bypass tariff-affected zones. 

o Eg: The India-Middle East-Europe Corridor (IMEC) offers alternative 

trade pathways to Western markets. 

3. Service sector focus: India has tapped into the growing demand for IT, financial 

services, and healthcare outsourcing to offset declining goods exports. 

o Eg: India's IT service exports surged to $194 billion in 2023 (NASSCOM 

report). 

4. Emphasis on regional niche markets: India’s growing focus on Eastern European 

and Latin American markets has reduced dependence on Western economies. 
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o Eg: India-Brazil trade saw a 12% increase in 2024, driven by value-added 

goods. 

Role of regional partnerships in strengthening India's export stability 

1. Comprehensive trade agreements: India's FTAs with countries like UAE, 

Australia, and Mauritius have secured preferential tariff benefits. 

o Eg: The India-Australia ECTA boosted bilateral trade by 25% in 2023. 

2. Strategic partnerships with growth regions: India's engagement with ASEAN, 

GCC, and African Union has provided stable export markets. 

o Eg: India's exports to Africa crossed $45 billion in 2023, diversifying India’s 

export destinations. 

3. Sectoral cooperation in key industries: India’s regional partnerships in 

pharmaceuticals, automobiles, and green technology have created robust trade 

links. 

o Eg: The India-UAE CEPA includes dedicated cooperation in renewable 

energy trade. 

4. Focus on supply chain security alliances: Partnerships under initiatives like the 

Indo-Pacific Economic Framework (IPEF) have improved trade resilience. 

o Eg: India's collaboration with Japan and Australia under IPEF enhanced 

semiconductor supply chain security in 2024. 

Role of digital trade in strengthening India’s economic stability 

1. Expanding e-commerce exports: India's growing presence in cross-border e-

commerce platforms has facilitated MSME participation in global trade. 

o Eg: India's e-commerce exports crossed $7 billion in 2023 (Source: DGFT). 

2. Digital infrastructure investments: Initiatives like ONDC (Open Network for 

Digital Commerce) have enhanced digital trade ecosystems. 

o Eg: The ONDC platform aims to integrate 1 million sellers by 2025. 

3. Strengthening fintech services: India's rise in digital payment solutions has 

improved financial inclusion and facilitated smoother trade. 

o Eg: UPI cross-border payments have been established with Singapore, 

UAE, and France in 2024. 

4. Focus on data governance and cybersecurity: India’s emphasis on data 

localization and digital privacy has enhanced trade credibility. 

o Eg: The Digital Personal Data Protection Act, 2023 is set to improve India's 

digital trade environment. 

Conclusion 

India’s proactive approach involving diversification, regional partnerships, and digital 

trade integration has significantly improved trade resilience. Moving forward, strengthening 
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digital trade frameworks and expanding into non-traditional markets will further consolidate 

India's economic stability. 

Q. The recent fluctuations in the Euro-Dollar exchange rate reveal underlying 

shifts in global economic sentiment. Examine the causes of these fluctuations. 

Assess their potential impact on emerging economies like India. (10 M) 

Introduction 

The sharp fluctuations in the Euro-Dollar exchange rate reflect deeper economic shifts 

triggered by policy changes, geopolitical developments, and monetary strategies in major 

economies. 

Body 

Causes of Euro-Dollar Exchange Rate Fluctuations 

1. US Tariff Policies and Trade Uncertainty: US aggressive tariff measures increased 

market anxiety, reducing investor confidence in US stability. 

o Eg: US reciprocal tariff threats (April 2025) heightened global trade volatility. 

2. Divergent Monetary Policies: The US Federal Reserve's indication of potential 

interest rate cuts discouraged dollar investments, while the European Central Bank 

maintained stable policies. 

o Eg: US Federal Reserve’s policy review on March 19, 2025, signaled rate 

cuts, weakening the dollar. 

3. Fiscal Stimulus in the EU: The EU’s shift from austerity to pro-growth fiscal 

policies encouraged higher growth expectations, strengthening the euro. 

o Eg: Germany and France’s coordinated stimulus plans post-Ukraine crisis. 

4. Political Instability in the US: Uncertainty around domestic policies, legal disputes, 

and leadership concerns have eroded investor confidence in the dollar. 

o Eg: The OECD's March 17, 2025 report projected US growth to fall to 1.6% 

by 2026, raising recession fears. 

5. Improved EU Economic Prospects: Enhanced consumer spending and industrial 

recovery in major EU nations bolstered euro strength. 

o Eg: The EU’s GDP growth forecast revised upwards to 1.2% in 2026 (OECD 

report, 2025). 

Impact on Emerging Economies like India 

1. Strengthening Rupee Against the Dollar: The weakening dollar has boosted the 

rupee, improving India’s import affordability. 

o Eg: The rupee strengthened from ₹87.5/USD (Feb 2025) to ₹86.5/USD 

(March 2025). 

2. Weaker Rupee Against the Euro: The strengthening euro has raised costs for Indian 

exporters dealing with the EU market. 
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o Eg: The rupee weakened from ₹87.4/Euro (Jan 2025) to ₹94.5/Euro (March 

2025). 

3. Impact on Inflation Control: A stronger rupee against the dollar helps reduce 

imported inflation, especially for crude oil. 

o Eg: India imports over 85% of its crude oil, making exchange rate stability 

crucial. 

4. Volatility in Capital Flows: Uncertain global markets may divert investments away 

from emerging economies, increasing volatility in FDI and FPI inflows. 

o Eg: India’s FPI outflows surged by ₹15,000 crore in February 2025 due to 

global uncertainty. 

5. Trade Deficit Risks: While a stronger rupee helps reduce import costs, it can 

weaken India's export competitiveness, impacting sectors like textiles and IT 

services. 

o Eg: The IT sector’s export revenue in Europe is estimated to fall by 4% in 

FY 2025. 

Conclusion 

India must adopt prudent monetary strategies, diversify trade relations, and promote export 

competitiveness to mitigate currency risks and leverage global economic trends for 

sustainable growth. 

Q. Evaluate how India's policy shift towards self-reliance has influenced the 

country's economic resilience and industrial competitiveness. (10 M) 

Introduction 

India’s shift towards self-reliance under initiatives like ‘Make in India’ and Production 

Linked Incentives (PLI) has strengthened economic resilience and improved industrial 

competitiveness. These reforms align with India's goal to reduce import dependency and 

boost domestic capacity. 

Body 

Impact on economic resilience 

1. Reduced import dependency: Policies promoting local manufacturing have reduced 

reliance on key imports, enhancing economic stability. 

o Eg: India's electronics production increased by 20% in FY 2023, reducing 

mobile phone imports significantly (Ministry of Electronics & IT, 2024). 

2. Strengthened supply chains: Encouraging domestic sourcing in strategic sectors has 

minimized supply chain disruptions. 

o Eg: The PLI scheme in pharmaceuticals reduced API (Active 

Pharmaceutical Ingredient) dependency on China, ensuring supply security 

during COVID-19. 
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3. Boost to forex reserves: Enhanced exports from self-reliant sectors have improved 

foreign exchange reserves. 

o Eg: India's defence exports crossed ₹21,000 crore in FY 2023, the highest 

ever (DRDO 2023). 

4. Job creation and growth: Domestic manufacturing growth has generated 

employment across sectors, ensuring economic stability. 

o Eg: The automobile sector added over 8 lakh new jobs post-PLI rollout in 

2023 (Department of Heavy Industries). 

Impact on industrial competitiveness 

1. Enhanced manufacturing base: Policies like the PLI scheme have improved 

industrial productivity and attracted global investments. 

o Eg: Apple, Samsung, and Foxconn expanded manufacturing in India under 

PLI incentives (2024). 

2. Rise in indigenous innovation: Focus on R&D funding has spurred technological 

advancements. 

o Eg: The Defence Research and Development Organisation (DRDO) 

developed Pralay Missile, enhancing self-reliance in defence technology 

(2024). 

3. Global market penetration: Improved domestic production capabilities have 

enhanced India's export profile. 

o Eg: India’s solar PV exports increased by 58% in 2023 under PLI in 

renewable energy (MNRE 2024). 

4. Improved MSME competitiveness: Policies promoting MSME digitization and e-

commerce integration have boosted their global competitiveness. 

o Eg: The Udyam Portal facilitated registration of over 2 crore MSMEs, 

enhancing formalization and credit access (2024). 

Challenges faced in the self-reliance model 

1. Technological gaps: Despite progress, India still faces technology constraints in 

sectors like semiconductors and aerospace. 

o Eg: India remains heavily reliant on Taiwan for semiconductor imports. 

2. Infrastructure deficiencies: Gaps in logistics, power supply, and transport networks 

limit manufacturing efficiency. 

o Eg: The Global Logistics Performance Index 2023 ranked India 38th, 

reflecting gaps in supply chain infrastructure. 

3. Regulatory bottlenecks: Complex compliance frameworks continue to discourage 

foreign direct investment in some sectors. 

o Eg: Delays in land acquisition have slowed major industrial projects. 

4. Skill deficit in workforce: The labor force faces gaps in specialized skills, limiting 

India's competitiveness in advanced manufacturing. 
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o Eg: According to the India Skills Report 2024, only 48% of graduates are 

employable in high-skill industries. 

Conclusion 

To sustain self-reliance, India must prioritize technology partnerships, infrastructure 

expansion, and skilling initiatives. Strengthening global collaborations while boosting 

indigenous capabilities will ensure India’s long-term economic resilience and industrial 

competitiveness. 

Q. Evaluate the significance of India's decision to abolish the Equalisation Levy 

in the context of global digital taxation frameworks. What challenges may arise 

from this shift, and what measures should India adopt to ensure revenue 

stability? (15 M) 

Introduction 

The abolition of the Equalisation Levy marks a strategic shift aligning India with evolving 

OECD digital tax norms while mitigating trade tensions with the U.S.. This move, however, 

carries fiscal risks that demand robust alternative measures. 

Body 

Significance of India's decision to abolish the Equalisation Levy 

1. Alignment with OECD's Two-Pillar Framework: Ensures India's compliance with 

emerging global digital taxation rules, enhancing India's international credibility. 

o Eg: The OECD’s Pillar One proposal mandates reallocation of taxing rights 

to market jurisdictions like India. 

2. Avoidance of Trade Retaliation: Reduces the risk of U.S. tariffs under Section 301 

investigations, fostering better trade ties. 

o Eg: The U.S. threatened 25% tariffs on Indian exports in response to the 2% 

levy. 

3. Boost for Digital Investment: Enhances India's attractiveness for global tech giants 

by reducing tax burdens. 

o Eg: Companies like Google, Meta, and Amazon had cited tax uncertainties in 

investment decisions. 

4. Improved Tax Certainty: Eliminates the risk of double taxation and legal disputes 

stemming from unilateral tax regimes. 

o Eg: The Equalisation Levy often resulted in conflicting interpretations with 

established DTAA norms. 

5. Strengthening Bilateral Relations: Demonstrates India's willingness to cooperate in 

global tax negotiations, fostering diplomatic goodwill. 
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o Eg: India’s proactive stance aligns with the India-U.S. Trade Policy Forum 

(TPF) discussions. 

Challenges arising from the removal of the Equalisation Levy 

1. Revenue Loss for India: The Equalisation Levy contributed significant revenue; its 

removal may impact India's digital tax base. 

o Eg: In FY 2022-23, the 6% levy on ads alone generated ₹3,000 crore 

(Source: Ministry of Finance). 

2. Risk of Tax Evasion: Digital firms may exploit gaps before OECD frameworks are 

fully operational, impacting revenue collection. 

o Eg: Global firms may shift revenues to low-tax jurisdictions under Base 

Erosion and Profit Shifting (BEPS) strategies. 

3. Delayed Implementation of OECD Norms: The OECD’s Pillar One framework is 

yet to be ratified globally, potentially creating a regulatory void. 

o Eg: G20 discussions on digital taxation have faced prolonged delays since 

2021. 

4. Increased Reliance on Conventional Tax Models: Traditional corporate tax regimes 

may struggle to capture digital revenue efficiently. 

o Eg: Digital businesses with minimal physical presence may evade India's tax 

net. 

5. Diplomatic Risks from Unilateral Actions: India may face pressure from smaller 

trade partners to extend similar tax concessions, weakening its negotiating leverage. 

o Eg: Countries like France and Italy faced similar diplomatic dilemmas after 

suspending digital taxes. 

Measures to ensure revenue stability 

1. Accelerated OECD Framework Implementation: Proactively adopt the Pillar One 

framework to ensure a smooth transition in digital taxation. 

o Eg: India’s active participation in the OECD-G20 Inclusive Framework has 

positioned it as a key stakeholder. 

2. Strengthening GST on Digital Services: Broaden GST rules to comprehensively 

cover digital transactions, ensuring indirect tax gains. 

o Eg: The GST Council extended GST to OTT platforms in 2023, improving 

tax collection. 

3. Expanding TDS Framework for Digital Transactions: Introduce targeted Tax 

Deducted at Source (TDS) measures to capture digital payments. 

o Eg: Section 194O of the Income Tax Act mandates TDS on e-commerce 

transactions. 

4. Strengthening Transfer Pricing Regulations: Tighten transfer pricing norms to 

prevent profit shifting by digital firms. 

o Eg: The CBDT’s Safe Harbour Rules help regulate digital firm transactions 

with global affiliates. 
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5. Promoting Digital Infrastructure Investments: Encourage investments in domestic 

data centers and digital platforms to improve tax visibility. 

o Eg: The Digital India Programme incentivizes local technology expansion, 

fostering taxable digital ecosystems. 

Conclusion 

While the removal of the Equalisation Levy aligns India with evolving global tax norms, 

ensuring revenue stability demands proactive reforms. India must pursue a balanced strategy 

that encourages investment while safeguarding its digital tax sovereignty. 

Q. How do foreign portfolio investments affect market depth and liquidity in 

India? What role does regulatory design play in attracting such investments? 

How does the latest FPI reform alter this ecosystem? (15 M) 

Introduction 

Foreign portfolio investments (FPIs) play a pivotal role in augmenting India's financial 

markets. However, their potential depends on a carefully calibrated regulatory framework 

that enables transparency without deterring investment. 

Body 

Impact of foreign portfolio investments on market depth and liquidity 

1. Boosts trading volumes and liquidity: FPI inflows enhance transaction volumes, 

leading to efficient price discovery. 

o Eg: NSDL (Feb 2024) reported FPIs holding ₹47.2 lakh crore in Indian 

equities, driving daily volumes on NSE/BSE. 

2. Broadens investor base: FPIs add diversification and reduce domestic market 

concentration. 

o Eg: In FY 2022–23, FPIs from over 60 countries were active in India’s 

equity markets (SEBI Annual Report). 

3. Improves sectoral capital distribution: FPIs allocate capital across undervalued and 

emerging sectors. 

o Eg: FPIs increased exposure to green energy and EV sectors in 2023, 

promoting balanced sectoral growth. 

4. Stabilises yield curves and bond pricing: FPI participation in debt markets improves 

bond market depth. 

o Eg: Post India’s JP Morgan bond index inclusion (2024), demand for G-

Secs rose, stabilising yields. 

5. Accelerates capital formation: Foreign funds enable quicker resource mobilisation 

for listed companies. 

o Eg: Adani Ports and Zomato raised significant equity capital via FPI 

participation post their listings. 
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Role of regulatory design in attracting such investments 

1. Reduces entry barriers through compliance simplification: Investor-friendly 

norms reduce procedural friction. 

o Eg: SEBI (2025) increased the disclosure threshold to ₹50,000 crore, 

reducing compliance for mid-size FPIs. 

2. Provides legal clarity and certainty: Transparent rules prevent regulatory arbitrage 

and instil confidence. 

o Eg: The FPI Regulations, 2019, clarified KYC, beneficial ownership, and 

permissible investments, reducing ambiguity. 

3. Builds trust through enforcement consistency: Predictable regulatory actions 

reduce perceived risk. 

o Eg: SC in SEBI vs Sahara (2012) upheld strong regulatory enforcement, 

reinforcing SEBI’s credibility. 

4. Incorporates global norms: Aligning with international standards improves India’s 

reputation. 

o Eg: Adoption of IOSCO Principles (2020) helped SEBI update disclosure 

norms to global benchmarks. 

5. Facilitates technological integration: Digital KYC and registration ease onboarding 

for global investors. 

o Eg: Common Application Form (CAF) introduced in 2022 allowed seamless 

registration with SEBI, RBI, and depositories. 

How the latest FPI reform alters the investment ecosystem 

1. Encourages larger and long-term FPI commitments: Reduces fear of excessive 

scrutiny for genuine investors. 

o Eg: Post-2025 reform, large FPIs like BlackRock and Norges Bank signalled 

renewed interest in Indian markets. 

2. De-risks mid-sized FPIs from over-compliance: Eases regulatory load for smaller 

players. 

o Eg: Funds managing ₹25,000–₹49,000 crore are now exempt from granular 

disclosure, promoting ease of business. 

3. Restores confidence after overregulation concerns: Course-corrects from the 2023 

circular that triggered sell-offs. 

o Eg: Khaitan & Co (2025) highlighted how some FPIs reduced holdings 

earlier to escape heavy compliance. 

4. Improves India's market competitiveness: Positions India better against peers like 

Indonesia or Brazil. 

o Eg: AIBI (2025) noted that India was the only emerging market with such 

low disclosure thresholds pre-reform. 

5. Enables tiered regulation based on investment exposure: Shifts from a one-size-

fits-all to risk-proportionate oversight. 
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o Eg: Only FPIs above ₹50,000 crore now face detailed checks, aligning 

regulation with market exposure. 

Conclusion 

As India aspires to become a global financial nerve centre, its regulatory compass must steer 

toward clarity without rigidity. This reform marks a vital pivot to trust-based, investment-

enabling governance. 

Q. In what ways does India’s capital control regime restrict global diversification 

for retail investors? How do such restrictions affect the efficiency and 

inclusiveness of the domestic financial system? (10 M) 

Introduction 

In an increasingly interconnected world, restricting capital mobility for ordinary investors 

not only limits returns but also perpetuates a financial divide between the privileged and the 

average citizen. 

Body 

Restrictions imposed by India’s capital control regime on global diversification 

1. Capping of mutual fund foreign investments: Arbitrary limits restrict mutual funds 

from investing beyond $7 billion in foreign equities. 

o Eg: SEBI data (2022) shows that this cap was reached in Feb 2022, halting 

new investments in global stocks. 

2. Indirect exclusion through compliance barriers: Retail investors must navigate 

complex rules, brokers, and documentation to invest abroad. 

o Eg: Liberalised Remittance Scheme (LRS) requires setting up foreign bank 

accounts, increasing transaction burdens. 

3. Inequitable access under current norms: Affluent individuals can use LRS, while 

average investors lack similar access via mutual funds. 

4. Static limits ignoring market growth: Regulatory limits have remained unchanged 

since 2009 despite rapid growth in Indian financial markets. 

o Eg: UBS report (2023) shows India holds only 2% of global market cap, 

limiting investor exposure severely. 

5. Overregulation despite negligible currency impact: These caps do little to stabilise 

the rupee but impose significant opportunity costs. 

o Eg: FPI inflows in 2022 were $18.7 billion, far exceeding mutual fund 

foreign limits, yet not heavily scrutinised. 

Impact on efficiency and inclusiveness of the domestic financial system 

1. Limited portfolio diversification: Lack of international exposure increases systemic 

risk for households. 
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o Eg: Global Portfolio Diversification Report (2023) highlights that US 

makes up 61% of global equities, inaccessible to most Indians. 

2. Concentration of wealth opportunities: Capital control policies favour elite 

investors, excluding small investors from global wealth creation. 

o Eg: Google, Apple, Nvidia gains were inaccessible to Indian mutual fund 

investors during tech booms. 

3. Distorted domestic asset pricing: Artificial restriction inflates demand for domestic 

assets, making them expensive. 

o Eg: RBI’s interventions (2023) inflated domestic equity valuations, limiting 

entry for small investors. 

4. Violation of financial inclusion principles: Capital controls contradict objectives 

under Article 38(2) to reduce inequalities in opportunities. 

5. Inhibited financial sector innovation: Restrictions reduce competitive pressure on 

domestic products to evolve and improve. 

o Eg: SEBI halted new global ETF schemes in 2022, limiting innovation in 

mutual fund offerings. 

Conclusion 

India’s capital control architecture needs urgent rebalancing—protecting the rupee must 

not come at the cost of investor equity and efficiency. A data-driven, tiered relaxation 

model can help bridge this gap sustainably. 

Q. Explain the key reasons behind the sustained decline in bank credit growth in 

recent times. Suggest measures to ensure credit growth without compromising 

financial stability. (10 M) 

Introduction 

Credit growth is a key driver of economic momentum, but recent RBI data reflects a 

deliberate slowdown due to regulatory tightening and liquidity constraints. 

Body 

Reasons behind the decline in bank credit growth 

1. Tighter prudential norms by RBI: RBI increased capital requirements on unsecured 

retail loans to manage systemic risk. 

o Eg: In November 2023, RBI raised risk weights by 25% on personal loans, 

credit cards, and NBFC lending (Source: RBI Circular, Nov 2023). 

2. Drop in personal and consumer lending: High growth segments like personal loans 

and credit cards saw deceleration. 

o Eg: Credit card growth fell to 11.2% in Feb 2025 from 31% a year earlier 

(Source: RBI Bulletin, Mar 2025). 

3. Credit-deposit ratio imbalance: Banks struggled to maintain liquidity as deposit 

growth lagged behind credit demand. 
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o Eg: Banks like SBI and ICICI reported pressure on CD ratios, reducing 

aggressive lending (Source: Bank earnings Q3 FY25). 

4. Cautious lending to NBFCs and services: Regulatory concerns over shadow 

banking led to risk-averse behaviour. 

o Eg: Credit to NBFCs fell sharply, pulling down overall services sector 

credit to 13% from 21.4% (Source: RBI Data, Feb 2025). 

5. Global interest rate volatility and uncertainty: External financial tightening led to 

cautious domestic credit expansion. 

o Eg: US Fed’s hawkish stance in early 2024 impacted investment sentiment, 

slowing credit off-take (Source: IMF Global Outlook 2024). 

Measures to ensure credit growth without compromising financial stability 

1. Counter-cyclical regulatory flexibility: RBI can periodically recalibrate capital 

requirements to align with macro conditions. 

o Eg: In Feb 2025, RBI eased norms under new Governor Sanjay Malhotra for 

personal loans (Source: RBI Policy Statement, Feb 2025). 

2. Enhance deposit mobilisation: Improve deposit growth through competitive interest 

rates and incentivised savings schemes. 

o Eg: Union Budget 2024 announced incentives for women-led Mahila 

Samman Savings Certificates (Source: Ministry of Finance). 

3. Strengthen credit risk assessment systems: Promote AI-based credit scoring to 

avoid over-reliance on capital-based curbs. 

o Eg: Public Sector Banks are piloting AI credit analytics with iSPIRT and 

SIDBI support . 

4. Diversify credit towards productive sectors: Shift focus from unsecured loans to 

MSMEs, agriculture, and green projects. 

o Eg: Priority sector lending to green finance was included under RBI 

guidelines in October 2023 (Source: RBI Circular Oct 2023). 

5. Improve NBFC-bank coordination: Introduce frameworks for co-lending and 

regulated partnerships to ease risk and credit flow. 

o Eg: RBI’s co-lending model (CLM) has seen uptake by HDFC and Ujjivan 

in 2024 . 

Conclusion 

Credit must be both accessible and resilient. A calibrated, data-driven, and sector-specific approach 

can drive sustainable credit growth while safeguarding systemic stability. 

Q. Despite the robustness of GDP as a measure, it fails to capture the informal 

sector adequately. Discuss the implications of this limitation. Suggest alternatives 

for more inclusive national income accounting. (15 M) 

Introduction 

India’s vast informal economy, employing over 90% of the workforce, remains largely 
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outside formal GDP estimates—creating a blind spot in policy design and income distribution 

assessment. 

Body 

Inadequacy of GDP in Capturing Informal Sector 

1. Exclusion from Formal Records: Informal enterprises often lack documentation, 

registration, or standard financial records. 

o Eg: Periodic Labour Force Survey (2022-23) shows over 80% of workers 

are in unregistered enterprises (MoSPI). 

2. Cash-Based Transactions: GDP calculations rely on formal banking data, missing 

cash-based informal trade. 

o Eg: NSSO 2019 noted that over 70% of rural transactions occur outside 

digital/banking channels. 

3. Absence of Tax Data: Informal workers rarely file taxes, hence income from this 

sector is unreported in GDP. 

o Eg: CBDT report (2023) observed that only ~6.5 crore Indians file income 

tax returns despite 47 crore informal workers. 

4. Unrecognized Home-Based Work: Domestic, piece-rate, and unpaid family labour 

are ignored in official GDP figures. 

o Eg: ILO (2023) estimated that over 50% of female work in India is invisible 

in national accounts. 

5. Volatility and Seasonality: GDP's quarterly reporting cannot capture frequent 

income fluctuations in informal jobs. 

o Eg: CMIE (2023) recorded seasonal dips in rural employment, especially 

post-harvest, which GDP misses. 

Implications of This Limitation 

1. Skewed Policy Prioritisation: Policies are designed on incomplete data, leading to 

under-allocation for informal sector needs. 

o Eg: PM SVANidhi (2020) initially targeted only 50 lakh street vendors, far 

below the estimated 1 crore+ total. 

2. Misjudged Employment Trends: Excluding informal jobs paints an unrealistic 

picture of unemployment or underemployment. 

o Eg: EPFO payroll data (2023) shows rising formal jobs, but doesn’t reflect 

job losses in informal sectors post-COVID. 

3. Undermines Gender Equity Metrics: Women’s unpaid work remains uncounted, 

distorting gender-sensitive policy frameworks. 

o Eg: Time Use Survey (2019) revealed over 75% of women’s labour is 

unpaid and excluded from GDP. 

4. Revenue Leakages and Fiscal Planning Gaps: Misestimation leads to lower tax 

base and weak fiscal forecasting. 
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o Eg: 14th Finance Commission raised concern about inaccurate revenue 

projections due to informal sector opacity. 

5. Weak Social Security Targeting: Exclusion reduces effectiveness of welfare 

schemes linked to income/occupation data. 

o Eg: E-Shram portal (2021) aimed to enrol 38 crore informal workers, but 

data gaps hindered delivery of PM-SYM pensions. 

Alternatives for Inclusive National Income Accounting 

1. Satellite Accounts for Informal Sector: Supplement GDP with parallel accounts 

measuring informal contributions. 

o Eg: NSC (National Statistical Commission) recommended satellite accounts 

in its 2022 advisory note. 

2. Incorporating Time Use Surveys: Recognize unpaid work, especially by women, in 

national income calculations. 

o Eg: Time Use Survey (2019) can be used to assign imputed values to 

household work. 

3. Use of Big Data and Mobile Analytics: Leverage telecom, UPI, and digital footprint 

data to estimate informal activities. 

o Eg: RBI Digital Payments Index (2023) shows increased informal merchant 

digital activity, useful for GDP refinement. 

4. Strengthening Labour and Enterprise Surveys: More frequent, granular surveys 

can better capture informal economic activity. 

o Eg: Economic Census 2020 included enumeration of unregistered 

establishments, aiding better data. 

5. Legal and Institutional Reforms: Mandate basic registration for informal workers 

via simplified norms. 

o Eg: Code on Social Security, 2020 provides a legal framework for universal 

registration through E-Shram. 

Conclusion 

India’s real economic picture lies in its invisible majority. Capturing the informal sector 

robustly in national accounts is not just statistical correction—it’s a foundational step towards 

inclusive and responsive policymaking. 

Q. Public sector banks have seen significant recapitalization, yet credit delivery 

to priority sectors remains sluggish. Examine the reasons behind this paradox. 

Suggest structural reforms to address it. (10M) 

Introduction 

Despite over ₹3.36 lakh crore recapitalization since 2017 (MoF), public sector banks continue 

to underperform in meeting Priority Sector Lending (PSL) mandates, indicating deep-

rooted structural and institutional constraints. 
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Body 

Reasons behind sluggish credit delivery to priority sectors 

1. Risk-averse lending behaviour: Post-NPA surge and Prompt Corrective Action 

(PCA) norms induced conservative lending strategies. 

o Eg: As per RBI Financial Stability Report 2023, PSBs reduced exposure to 

MSMEs and agriculture despite increased capital adequacy. 

2. Inadequate credit appraisal capabilities: PSBs often lack robust sector-specific risk 

assessment models. 

o Eg: Narasimham Committee II (1998) emphasized skill enhancement in 

credit appraisal and risk profiling, which remains under-implemented. 

3. Operational inefficiencies and manpower shortage: Legacy systems and 

insufficient field-level staff hinder timely credit disbursal. 

o Eg: Parliamentary Standing Committee on Finance (2022) flagged delay in 

Kisan Credit Card processing due to staff shortages. 

4. Limited penetration of digital lending: PSBs lag in leveraging tech-driven credit 

tools for informal and rural borrowers. 

o Eg: A 2023 NITI Aayog paper noted that only 22% of PSB rural lending 

applications were digitally processed, compared to 63% in private banks. 

5. Stringent collateral requirements: Rigid norms discourage small borrowers with 

limited assets from seeking credit. 

o Eg: A 2022 SIDBI-TransUnion report showed 60% MSMEs cited 

collateral issues as a barrier to accessing PSB loans. 

Structural reforms to improve credit delivery 

1. Revamp credit risk frameworks: Develop sector-specific and data-driven lending 

models. 

o Eg: UK Sinha Committee (2019) recommended MSME-specific risk models 

using GST, utility, and bank data. 

2. Expand digital credit infrastructure: Integrate AI/ML tools and Aadhaar-enabled 

verification for faster processing. 

o Eg: Public Credit Registry (PCR) pilot initiated by RBI in 2023 aims to 

streamline credit histories for small borrowers. 

3. Decentralized PSL targets: Assign region- and sector-specific sub-targets based on 

local needs. 

o Eg: Rangarajan Committee suggested district-level credit planning aligned 

with regional development. 

4. Strengthen last-mile banking support: Expand Business Correspondent (BC) 

network and mobile banking units. 

o Eg: PM Jan Dhan Yojana integration with BC model in Jharkhand led to 

42% rise in rural credit flows (NABARD 2022). 
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5. Incentivize priority sector lending via market-linked mechanisms: Strengthen 

Priority Sector Lending Certificates (PSLCs) market. 

o Eg: RBI’s PSLC transactions rose by 33% in FY 2022-23, highlighting 

untapped potential for efficient PSL compliance. 

Conclusion 

A capital-rich balance sheet is ineffective without institutional agility. A shift toward 

targeted, tech-enabled, and region-sensitive banking reforms is key to unlocking 

inclusive credit delivery. 

 

Inclusive growth and issues arising from it. 

Q. What are the key factors behind the increase in women borrowers in India? 

Discuss its significance for financial inclusion. (10 M) 

Introduction 

India has witnessed a 42% rise in women borrowers over the past year, reflecting a shift in 

financial awareness and access. This surge is critical for economic growth and gender 

empowerment, reinforcing the goals of financial inclusion and self-reliance. 

Body 

Key factors behind the increase in women borrowers 

1. Expansion of digital financial services: The growth of FinTech platforms and 

digital banking has eased access to credit for women, reducing paperwork and travel 

requirements. 

o Eg: UPI transactions crossed 100 billion in 2023 (NPCI), benefiting women 

in rural areas. 

2. Targeted government schemes: Special credit schemes have enhanced financial 

inclusion by providing collateral-free loans and interest subvention. 

o Eg: MUDRA Yojana disbursed ₹9.5 lakh crore loans to women as of 2024 

(Ministry of Finance). 

3. Self-help groups (SHGs) and microfinance expansion: Women’s participation in 

SHGs has facilitated microcredit access and financial independence. 

o Eg: DAY-NRLM linked 9 crore women to credit (MoRD, 2024), improving 

rural women's borrowing power. 

4. Credit monitoring awareness: More women are actively checking their credit 

scores, indicating a shift towards financial responsibility. 

o Eg: 27 million women self-monitored credit scores in 2024, a 42% increase 

from the previous year (TransUnion CIBIL). 
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5. Legal and policy support: Gender-sensitive banking policies and judicial 

interventions have promoted financial inclusion. 

o Eg: RBI’s 2022 directive to banks mandates gender-neutral lending policies 

for MSME borrowers. 

Significance for financial inclusion 

1. Enhanced economic participation: Access to credit enables more women to engage 

in entrepreneurship, boosting GDP growth. 

o Eg: WEF estimates India’s GDP can rise by $770 billion if women’s 

participation equals men’s. 

2. Reduction in informal borrowing: Increased access to formal credit reduces 

dependence on high-interest informal loans. 

o Eg: Gold loans by women grew 6% in 2024, indicating a transition from 

moneylenders to formal institutions (TransUnion CIBIL). 

3. Regional financial inclusivity: Growth in women borrowers, especially in non-metro 

regions, bridges urban-rural disparities. 

o Eg: Rajasthan, UP, MP saw the highest CAGR in women borrowers in the 

past five years (NITI Aayog, 2024). 

4. Financial security and asset creation: Access to credit improves women’s ability to 

invest in long-term assets and financial security. 

o Eg: 35% of business loan borrowers in 2024 were women, promoting asset-

building and capital investment (NITI Aayog). 

5. Social empowerment and decision-making: Economic independence through credit 

access improves women’s role in household and community decisions. 

o Eg: SEWA Bank model demonstrated that women with financial 

independence had greater decision-making authority. 

Conclusion 

Ensuring gender-responsive financial policies and expanding digital credit access will 

accelerate women’s financial inclusion. Strengthening collateral-free lending and financial 

literacy initiatives can further bridge existing credit gaps and foster inclusive growth. 

Q. A modern tax system should be simple, predictable, and reduce litigation.  

Analyze whether the Income Tax Bill, 2025, achieves these goals. Suggest 

additional measures for reform. (15 M) 

Introduction 

A well-designed tax system must ensure clarity, stability, and efficiency to enhance 

compliance and minimize disputes. India’s Income Tax Bill, 2025, aims to simplify the tax 

framework but faces challenges in achieving predictability and dispute reduction, 

requiring further reforms. 
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Body 

A modern tax system should be simple, predictable, and reduce litigation 

4. Simplicity in tax structure – A tax system should have clear provisions, minimal 

cross-referencing, and easy compliance mechanisms to reduce taxpayer confusion. 

o Eg: The UK’s tax reform model simplified income tax laws by consolidating 

complex provisions into fewer sections. 

5. Predictability for economic stability – Taxpayers and businesses must anticipate 

future tax liabilities to plan investments and economic activities without uncertainty. 

o Eg: OECD's Tax Certainty Report (2022) highlighted that predictable tax 

laws boost foreign direct investment (FDI). 

6. Litigation reduction for efficient administration – A tax system must minimize 

ambiguities and disputes through fair and transparent adjudication mechanisms. 

o Eg: India’s tax dispute backlog exceeded ₹10 lakh crore in 2023 (Source: 

Ministry of Finance, India). 

Analysis of the Income Tax Bill, 2025 

A. Achievements of the Bill 

6. Textual and structural simplification – The bill removes obsolete provisions, 

consolidates related sections, and eliminates excessive cross-referencing. 

o Eg: Provisions related to exemptions and deductions have been 

consolidated, reducing interpretational complexity. 

7. Certainty in tax policy – No major policy changes or alterations in tax rates ensure 

continuity and stability for businesses and individuals. 

o Eg: The Finance Minister’s Budget Speech 2024 reaffirmed that tax rate 

stability will be maintained. 

8. Digital compliance framework – The law aligns with India’s digital tax 

administration to enhance ease of compliance and minimize manual errors. 

o Eg: The e-filing system and faceless assessment mechanisms streamline 

compliance and reduce harassment. 

9. Consolidation of transfer pricing provisions – The bill builds on multi-year 

transfer pricing audits to prevent repetitive disputes. 

o Eg: The Finance Bill, 2025 introduced multi-year audits to reduce 

unnecessary litigation. 

10. Alignment with global best practices – The bill adopts simplification models from 

the UK and Australia, making tax administration more efficient. 

o Eg: Australia’s Income Tax Assessment Act, 1997 is a globally recognized 

model for streamlined tax laws. 

B. Challenges and limitations 
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6. Lack of substantial tax reforms – The bill does not introduce major structural 

reforms, limiting its impact on economic growth. 

o Eg: The Direct Taxes Code (DTC) 2009 had proposed fundamental changes 

but was never implemented. 

7. Persistence of high litigation levels – The bill does not provide a comprehensive 

framework for alternative dispute resolution (ADR) to reduce tax disputes. 

o Eg: India’s tax litigation remains one of the highest globally, with over 5 lakh 

pending cases in various courts (CBDT Data, 2024). 

8. Insufficient clarity in delegated legislation – Many provisions depend on 

subsequent rules, circulars, and notifications, leading to interpretational 

ambiguities. 

o Eg: Past instances like Angel Tax disputes (2023) arose due to unclear CBDT 

circulars. 

9. Failure to address corporate tax competitiveness – The bill does not make India’s 

corporate tax regime globally competitive to attract investments. 

o Eg: India’s corporate tax rate (25.17%) remains higher than that of 

competing economies like Vietnam (20%). 

10. No special provisions for tax technology adaptation – While digitalization is 

emphasized, the bill does not mandate changes in corporate tax software or digital 

compliance mechanisms. 

o Eg: Large corporations rely on automated tax computation tools, which may 

require extensive modifications. 

Additional measures for reform 

5. Introduction of a structured alternative dispute resolution (ADR) mechanism – 

A formalized mediation and arbitration process can reduce litigation. 

o Eg: The Vivad Se Vishwas Scheme (2020) successfully resolved over 1.48 

lakh tax disputes. 

6. Sunset clause for tax exemptions – A predefined expiry period for tax exemptions 

will reduce policy unpredictability and misuse. 

o Eg: The Kelkar Committee (2002) recommended phasing out excessive 

exemptions. 

7. Linking transfer pricing audits with global benchmarks – A mechanism to align 

India’s transfer pricing regime with OECD standards will prevent disputes. 

o Eg: The BEPS (Base Erosion and Profit Shifting) framework by OECD 

provides clear guidelines for transfer pricing norms. 

8. Mandatory pre-legislative impact assessment – Every tax reform must undergo a 

mandatory cost-benefit analysis before enactment. 

o Eg: Australia’s Tax Reform Review Panel (2008) assesses tax policy 

changes before implementation. 

Conclusion 
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The Income Tax Bill, 2025, is a step towards simplification and predictability, but it does 

not fully modernize India's tax system. To make taxation truly efficient, competitive, and 

litigation-free, India must adopt structured ADR mechanisms, corporate tax 

competitiveness measures, and robust digital compliance frameworks. 

Government Budgeting. 

Q. Despite increased allocations, underutilization of funds remains a major 

concern in India’s gender budget framework. Analyze the key factors behind this 

inefficiency. Propose institutional reforms to address this issue. (15 M) 

Introduction 

While India's Gender Budget Statement (GBS), introduced in 2005-06, has significantly 

improved fund allocation for women-centric schemes, persistent underutilization hampers its 

impact, limiting gender equity outcomes. 

Body 

Increased allocations and persistent underutilization – Key aspects 

1. Rising allocations with modest outcomes: Increased gender budget allocations 

(₹2.23 lakh crore in Union Budget 2024-25) have not proportionately improved 

outcomes. 

o Eg: Nirbhaya Fund witnessed only 30% utilization in several states despite 

higher allocations (Source: Ministry of Women & Child Development). 

2. Fragmented expenditure focus: Funds are often concentrated in a few schemes, 

ignoring broader sectoral integration for gender-specific interventions. 

o Eg: Beti Bachao Beti Padhao (BBBP) utilized only 52% of allocated funds 

for actual implementation, with excess spent on publicity (CAG Report 2023). 

3. Delayed fund release: Bureaucratic delays and procedural bottlenecks lead to funds 

being released too late for effective utilization. 

o Eg: Pradhan Mantri Matru Vandana Yojana (PMMVY) faced ₹2,000 

crore unutilized funds in 2022 due to delayed disbursements. 

4. Lack of targeted budgeting: Insufficient alignment of budget allocations with the 

diverse needs of marginalized women leads to inefficient spending. 

o Eg: Dalit and tribal women have minimal targeted interventions despite 

higher vulnerability (Source: NITI Aayog). 

5. Weak monitoring and evaluation: Absence of robust impact assessment 

mechanisms leads to misallocation and wastage. 

o Eg: The CAG Report (2022) highlighted poor tracking of gender-focused 

outcomes under Mahila Shakti Kendra. 

Key factors behind inefficiency in fund utilization 
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1. Institutional fragmentation: Overlapping roles between ministries and weak 

coordination dilute fund flow and accountability. 

o Eg: The MWCD and Ministry of Finance often experience fund flow delays 

due to fragmented control. 

2. Lack of gender budgeting expertise: Limited capacity among budget officials to 

design, track, and implement gender-focused policies weakens fund utilization. 

o Eg: The State Gender Budget Cells (GBCs) lack specialized training to 

translate budget allocations into actionable plans. 

3. Inadequate data systems: Poor data collection mechanisms limit targeted spending 

and performance reviews. 

o Eg: The absence of disaggregated gender data hampers effective 

monitoring. 

4. Bureaucratic inefficiencies: Complex approval processes and slow fund disbursal 

delay implementation. 

o Eg: The Indira Gandhi Matritva Sahyog Yojana faced 60% fund lapses in 

2021 due to procedural hurdles. 

5. Social and cultural barriers: Patriarchal norms in some regions restrict the 

implementation of gender-focused schemes. 

o Eg: Women’s participation in financial literacy programs in rural areas 

remains low due to social constraints (Source: National Family Health Survey-

5). 

Institutional reforms to improve fund utilization 

1. Strengthening Gender Budget Cells (GBCs): Establish dedicated gender experts in 

ministries for better planning, execution, and impact assessment. 

o Eg: The Kerala Gender Budget Cell model improved sector-wise gender 

integration. 

2. Outcome-based budgeting: Linking fund release with predefined performance 

milestones ensures accountability. 

o Eg: The NITI Aayog’s Outcome-Based Monitoring Framework has 

enhanced fund utilization in key schemes. 

3. Digital fund tracking systems: Implementing Real-Time Monitoring Platforms for 

fund utilization can improve transparency. 

o Eg: The PFMS (Public Financial Management System) improved tracking 

in schemes like PMMVY. 

4. Capacity-building initiatives: Training officials in gender budgeting tools can 

improve fund planning and allocation. 

o Eg: The UN Women’s Gender Budgeting Handbook is a successful global 

model for capacity development. 

5. Community-led monitoring frameworks: Engaging local women’s groups for 

participatory planning can ensure funds meet grassroots needs. 

o Eg: The Rajasthan Women’s Empowerment Program effectively involved 

local groups in fund monitoring. 
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Conclusion 

Strengthening institutional frameworks, improving accountability mechanisms, and adopting 

data-driven monitoring systems are crucial to enhancing the impact of gender budgeting in 

India. Such reforms will enable better resource utilization, ensuring inclusive development 

outcomes. 

Major crops-cropping patterns in various parts of the country, - 

different types of irrigation and irrigation systems storage, 

transport and marketing of agricultural produce and issues and 

related constraints; e-technology in the aid of farmers. 

Q. The Agriculture Infrastructure Fund (AIF) aims to modernize post-harvest 

management and enhance farmer income. Critically examine its impact on 

agricultural value chains. (10 M) 

Introduction 

India faces post-harvest losses of nearly 10% annually (FAO, 2023) due to inadequate 

infrastructure. The Agriculture Infrastructure Fund (AIF), launched in 2020, aims to 

modernize storage, processing, and market linkages, ensuring better value realization for 

farmers. 

Body 

AIF’s Role in Modernizing Post-Harvest Management and Enhancing Farmer Income 

1. Reduction in post-harvest losses: AIF supports modern storage and processing, 

preventing crop wastage. 

o Eg: Cold storage and silos under AIF in Punjab (2024) improved grain 

preservation, reducing spoilage. 

2. Value addition through agro-processing: Encourages processing of raw produce 

into high-value products, increasing farmer earnings. 

o Eg: Kinnow processing units in Punjab (2024) now produce juices and 

jams, enhancing profitability. 

3. Improved market access and price stability: Strengthens farmer-producer 

organizations (FPOs) and direct farm-to-market linkages. 

o Eg: APMC-linked warehouses in Maharashtra (2023) allowed better price 

discovery for farmers. 

Positive Impact on Agricultural Value Chains 

1. Boost to agripreneurship and rural employment: Encourages startups, FPOs, and 

agri-tech innovations, creating jobs in food processing and logistics. 

o Eg: Drone-based agri-services under AIF in Madhya Pradesh (2024) 
improved productivity and employment. 

2. Integration of renewable energy in agri-infrastructure: Promotes solar-powered 

storage and irrigation, reducing operational costs. 
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o Eg: Solar cold storage projects in Tamil Nadu (2024) enabled energy-

efficient preservation of perishables. 

3. Diversification of cropping patterns: Better storage and processing encourage shifts 

towards horticulture and high-value crops. 

o Eg: Cashew and oilseed processing units in Kerala (2023) expanded non-

traditional crop production. 

4. Strengthening export potential: High-quality processing and packaging under AIF 

align Indian produce with global standards. 

o Eg: Mango processing in UP (2023) increased exports to the Middle East. 

5. Enhancing supply chain efficiency: Integration of logistics and warehouse networks 

reduces transport bottlenecks and delays. 

o Eg: Integrated logistics parks under AIF in Gujarat (2024) cut transit time 

for agri-exports. 

Challenges in AIF’s Impact on Agricultural Value Chains 

1. Limited access for small farmers: High collateral requirements and credit 

constraints hinder marginal farmers' participation. 

o Eg: Only 29% of AIF beneficiaries (2024, Ministry of Agriculture) are 

smallholder farmers. 

2. Regional disparity in implementation: States with better governance and agri-

cooperatives benefit more, creating an imbalance. 

o Eg: Punjab and MP lead AIF usage, while Bihar and Odisha lag behind 

(2025, Govt data). 
3. Delayed fund disbursement and bureaucratic hurdles: Slow processing of loans 

affects project execution. 

o Eg: Only 68% of sanctioned AIF funds were utilized as of Feb 2025 

(Ministry of Finance). 
4. Lack of awareness and technical expertise: Farmers often lack knowledge on 

modern storage, processing, and market linkages. 

o Eg: NABARD survey (2024) found that 40% of eligible farmers were 

unaware of AIF benefits. 

5. Environmental concerns from agro-processing waste: Increased processing can 

generate waste disposal challenges if not managed sustainably. 

o Eg: Kinnow processing in Punjab (2024) led to increased organic waste 

requiring proper handling. 

Conclusion 

AIF has significantly improved post-harvest management and boosted farm incomes but 

remains hindered by regional disparities, access issues, and bureaucratic delays. 

Strengthening awareness programs, easing credit norms, and ensuring last-mile delivery 

can maximize its impact on India's agricultural value chains.Issues related to direct and 

indirect farm subsidies and minimum support prices; Public Distribution System-objectives, 

functioning, limitations, revamping; issues of buffer stocks and food security; Technology 

missions; economics of animal-rearing. 
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Q. Discuss the role of agricultural diversification in promoting regional economic 

growth. How can saffron cultivation in Northeast India contribute to this? (10 M) 

Introduction 

Agricultural diversification enhances economic resilience by integrating new crops, 

technologies, and markets, thereby boosting income and regional development. The 

Northeast’s saffron cultivation initiative aligns with this strategy, leveraging its unique agro-

climatic conditions. 

Body 

Role of agricultural diversification in promoting regional economic growth 

1. Enhanced income security: Diversifying crops mitigates risks from climate shocks, 

pests, or market fluctuations. 

o Eg: Maharashtra’s shift to pulses and oilseeds post-2016 drought improved 

farmer incomes (Source: Ministry of Agriculture). 

2. Optimized resource utilization: Diversification allows better use of soil types, 

micro-climates, and available water resources. 

o Eg: Himachal Pradesh’s move to floriculture in water-scarce zones improved 

land productivity. 

3. Employment generation: Diversified farming demands specialized skills, creating 

job opportunities across value chains. 

o Eg: Rajasthan’s focus on medicinal plants boosted local processing units and 

employment. 

4. Value addition and exports: Non-traditional crops often fetch higher prices, 

fostering agro-industries and global market integration. 

o Eg: India's organic turmeric exports surged by 36% in 2023 (APEDA). 

5. Climate resilience: Crop diversification ensures better adaptation to erratic weather 

patterns by reducing monoculture vulnerabilities. 

o Eg: Odisha’s integrated farming system combining paddy with fishery 

improved flood resilience. 

Contribution of saffron cultivation in Northeast India 

1. New economic avenue: Saffron’s high market value introduces a lucrative income 

source for farmers. 

o Eg: Mechukha (Arunachal Pradesh) and Yuksom (Sikkim) have 

successfully adopted saffron farming since 2021 (Source: NECTAR). 

2. Optimal use of uncultivated land: Saffron is grown on previously underutilized 

high-altitude areas without disrupting major crops. 

o Eg: The ‘Mission Saffron’ project strategically uses non-arable land for 

saffron expansion. 
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3. Boost to agri-tourism: Saffron cultivation can attract tourism, enhancing local 

business opportunities. 

o Eg: Jammu and Kashmir’s Pampore saffron festival model is being 

replicated in Northeast hubs. 

4. Promotes regional branding: Establishing Northeast as a ‘Saffron Hub’ can build a 

unique agro-brand for the region. 

o Eg: GI tagging of Sikkim saffron is under process to protect regional identity. 

5. Market diversification and export potential: Saffron cultivation can expand India's 

agro-export portfolio, improving foreign exchange earnings. 

o Eg: India’s saffron exports reached ₹111 crore in 2023, with potential growth 

from Northeast regions (Source: Spices Board India). 

Conclusion 

Strategic agricultural diversification through saffron cultivation can unlock the Northeast's 

economic potential while promoting sustainable growth. Leveraging scientific research and 

regional branding will be crucial to ensuring long-term success. 

Q. Evaluate the impact of contract farming models on smallholder farmers in 

India. How does the burden of production risks and cost deductions undermine 

their economic stability? Propose alternative frameworks for better income 

security. (15 M) 

Introduction 

Contract farming has emerged as a key mechanism to integrate smallholder farmers into 

organized value chains. While it offers benefits such as assured market access, it also imposes 

economic vulnerabilities through unfair practices and risk transfer mechanisms. 

Body 

Impact of contract farming models on smallholder farmers in India 

A.Positive Impact 

1. Assured market access: Provides guaranteed procurement, reducing the uncertainties 

of traditional markets. 

o Eg: PepsiCo’s potato contract farming in West Bengal ensures stable prices 

for farmers. 

2. Input support and technology transfer: Companies provide quality seeds, 

fertilizers, and veterinary support, improving productivity. 

o Eg: Karnataka’s maize contract farming improved yields by 20% (Source: 

ICAR, 2023). 

3. Reduced price volatility: Pre-agreed prices mitigate market fluctuations, ensuring 

income predictability. 
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o Eg: AMUL's contract milk farming stabilizes prices for dairy farmers. 

4. Better farm management practices: Training and advisory services enhance 

efficiency and disease control. 

o Eg: Bayer’s cotton contract farming in Gujarat improved pest control 

outcomes. 

B.Negative Impact 

1. Limited bargaining power: Farmers often lack influence in contract negotiations, 

reducing their autonomy. 

o Eg: Poultry contract farmers in Tamil Nadu faced poor returns despite low 

mortality rates (Source: CSE Report, 2024). 

2. Exploitative cost deductions: Companies deduct input costs heavily, diminishing net 

returns. 

o Eg: Broiler farmers in Haryana received less than 10% of final sale 

proceeds (Source: Central University of Haryana Study, 2023). 

3. Production risk burden: Losses due to disease, weather, or market shocks are 

disproportionately borne by farmers. 

o Eg: Contract tomato farmers in Andhra Pradesh faced losses after 

companies rejected produce due to size discrepancies. 

4. Delayed payments and procurement issues: Payment delays and selective 

procurement destabilize farmer incomes. 

o Eg: Contract farmers in Maharashtra’s onion belt experienced 60-day 

payment delays in 2023 (Source: NABARD). 

How production risks and cost deductions undermine economic stability 

1. Non-transparent pricing models: Companies control input costs and sale prices, 

limiting farmers' understanding of their actual profits. 

o Eg: In contract poultry farming, 80% of sales value goes to the agency, 

leaving minimal gains for farmers (Source: CSE Study, 2023). 

2. Unfair cost-sharing mechanisms: Farmers bear the brunt of mortality rates, input 

inefficiencies, and rejected produce. 

o Eg: Cotton contract farmers in Telangana reported heavy deductions for 

unsatisfactory produce in 2022. 

3. Inadequate insurance coverage: Production risks such as crop failure or livestock 

mortality are often excluded from coverage. 

o Eg: Contract shrimp farmers in Odisha faced losses when disease 

outbreaks were not covered under insurance in 2023. 

4. Loss of alternative income opportunities: Exclusivity clauses in contracts restrict 

farmers from diversifying income sources. 

o Eg: Sugarcane contract farmers in Uttar Pradesh faced legal action for 

selling outside contract terms (Source: Centre for Policy Research, 2023). 
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Alternative frameworks for better income security 

1. Fair pricing models with cost transparency: Mandating transparent pricing and 

clear cost-sharing mechanisms through legal safeguards. 

o Eg: Tamil Nadu’s Farmers' Protection Act, 2022 mandates pre-agreed cost-

sharing terms. 

2. Risk-sharing mechanisms: Ensuring production risks are distributed between 

companies and farmers to reduce vulnerability. 

o Eg: Maharashtra's grape farming model includes joint responsibility for 

disease outbreaks. 

3. Strengthening farmer collectives: Promoting Farmer Producer Organizations 

(FPOs) to enhance bargaining power and improve contract terms. 

o Eg: Bihar’s Srijan FPO successfully negotiated better prices for contract 

maize growers in 2023. 

4. Robust grievance redressal mechanisms: Establishing dedicated platforms for 

contract dispute resolution to safeguard farmer interests. 

o Eg: Rajasthan’s Contract Farming Monitoring Committee ensures prompt 

dispute resolution under state supervision. 

Conclusion 

For contract farming to become a sustainable model for smallholders, it must combine 

productivity-enhancing practices with equitable risk-sharing and fair trade principles. 

Strengthening legal frameworks and empowering farmer organizations can help bridge this 

gap. 

Q. Why is dependence on a few major crops problematic for global agricultural 

systems? Analyse the role of policy and market forces in driving this trend. (10 

M) 

Introduction 

Crop diversity is nature’s insurance policy for food security. The narrowing of agricultural 

systems to a handful of crops undermines resilience and long-term sustainability in a 

warming and uncertain world. 

Body 

Dependence on a few major crops is problematic for global agriculture 

1. Increased vulnerability to climate shocks: Uniform crops respond poorly to extreme 

weather variability and emerging pests. 

o Eg: Global maize yield losses during 2022 heatwaves in USA and Europe 

showed 15–20% drop (FAO, 2023). 

2. Decline in nutritional diversity: Over-reliance on a few staples reduces dietary 

micronutrient intake. 
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o Eg: Rice-wheat dominance in India contributes to widespread iron and 

zinc deficiencies (NFHS-5, 2021). 

3. Accelerated genetic erosion: Traditional and indigenous crop varieties get displaced 

rapidly. 

o Eg: FAO SoW3 Report (2025): Over 50% of farmers’ varieties in India’s 

agroecological zones are threatened. 

4. Greater systemic risks in global trade: Disruptions in a few commodities cause 

food price volatility. 

o Eg: Russia-Ukraine wheat crisis (2022) triggered global food inflation due 

to monocrop export dependencies. 

5. Ecological degradation: Monocultures deplete soil nutrients and increase water use. 

o Eg: Soybean monocropping in Brazil’s Cerrado led to soil exhaustion and 

aquifer depletion (WWF, 2022). 

Role of policy and market forces in driving crop concentration 

1. Subsidy-driven crop choice: Government incentives favour certain high-yield crops 

over diverse systems. 

o Eg: India’s MSP regime skews production toward rice and wheat, reducing 

coarse grains and pulses (Shanta Kumar Committee). 

2. Agro-industry preferences: Food processing and export sectors demand 

standardised, uniform raw materials. 

o Eg: Global demand for refined wheat and maize drives contract farming 

models (UNCTAD, 2022). 

3. Seed market consolidation: A few corporations dominate global seed supply with 

focus on cash crops. 

o Eg: Bayer-Monsanto control over hybrid seeds limits availability of 

traditional varieties. 

4. Trade liberalisation and global value chains: Emphasis on export competitiveness 

favours select crops. 

o Eg: Oil palm expansion in Southeast Asia is driven by FTA-linked demand 

from EU and China. 

5. Weak institutional support for indigenous crops: Lack of R&D and extension 

services for minor crops hampers farmer adoption. 

o Eg: Neglect of millets before National Year of Millets 2023 led to reduced 

area under cultivation. 

Conclusion 

To reverse crop homogenisation, governments must incentivise agro-biodiversity, invest in 

research on underutilised crops, and ensure localised seed systems. Aligning market 

policies with ecological needs will be key to building a resilient and nutrition-secure future. 
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Issues related to direct and indirect farm subsidies and minimum 

support prices 

Q. Assess the role of India’s agricultural credit system in mitigating climate 

risks. Evaluate the effectiveness of Kisan Credit Card (KCC) and Modified 

Interest Subvention Scheme (MISS) in addressing farmer distress. Highlight key 

implementation challenges. (15 M) 

Introduction 

India’s agricultural credit system plays a crucial role in ensuring financial stability for 

farmers facing climate risks by offering timely credit, interest subventions, and restructuring 

support. However, gaps in implementation and accessibility continue to challenge its 

effectiveness. 

Body 

Role of agricultural credit system in mitigating climate risks 

1. Timely access to credit: Ensures farmers can invest in climate-resilient seeds, 

irrigation, and technology. 

o Eg: The Kisan Rin Portal streamlines credit access for 1.89 lakh bank 

branches (2023). 

2. Concessional interest rates: Lower interest rates enable farmers to adopt climate-

resilient inputs. 

o Eg: The Modified Interest Subvention Scheme (MISS) offers 4% effective 

interest rates for timely repayments. 

3. Restructuring for climate shocks: Crop loan restructuring reduces repayment 

burden after natural disasters. 

o Eg: Post-Cyclone Fani (2019), Odisha farmers availed restructured crop 

loans. 

4. Support for climate-smart infrastructure: Enables investment in renewable energy, 

precision agriculture, and solar irrigation. 

o Eg: PM-KUSUM promotes decentralized solar installations for irrigation. 

5. Facilitating crop insurance integration: Credit-linked insurance ensures farmers 

recover losses due to extreme weather. 

o Eg: Pradhan Mantri Fasal Bima Yojana (PMFBY) covers farmers with 

active KCC loans. 

Impact of KCC-MISS and restructured crop loans in reducing farmer distress 

1. Lower debt burden: Interest subvention and repayment incentives reduce financial 

strain. 

o Eg: MISS lowers interest rates to 4% for prompt-paying farmers. 
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2. Post-disaster relief: Restructured loans prevent farmers from falling into distress 

cycles. 

o Eg: In 2021, post-Maharashtra floods, crop loans were restructured for over 

1 lakh farmers. 

3. Increased working capital: Flexible loan structures ensure farmers can sustain agri-

operations despite uncertainties. 

o Eg: The Agri Infrastructure Fund (AIF) offers loans for decentralized 

storage and logistics. 

4. Encouragement of digital credit tools: Digital platforms enhance credit access in 

vulnerable regions. 

o Eg: Platforms like ITC MAARS streamline KCC loan disbursement. 

5. Financial literacy and awareness: Schemes integrate awareness programs to educate 

farmers about credit safety nets. 

o Eg: RBI's Financial Literacy Week 2023 emphasized credit literacy in rural 

areas. 

Key challenges in implementation 

1. Limited institutional penetration: Remote and tribal areas often lack banking 

infrastructure. 

o Eg: According to NABARD (2023), only 26% of small farmers access 

institutional credit. 

2. Complex documentation process: Lengthy paperwork deters small and marginal 

farmers. 

o Eg: Despite the Kisan Rin Portal, illiterate farmers face procedural 

challenges. 

3. Delays in disaster relief approvals: Farmers face delays in crop loan restructuring 

during disasters. 

o Eg: In Uttarakhand (2021), delayed loan restructuring worsened farmer 

distress. 

4. Lack of awareness among farmers: Many small farmers are unaware of credit-

linked insurance or PRI benefits. 

o Eg: Studies by the NITI Aayog (2022) highlight gaps in rural credit 

awareness. 

5. Political interference and loan waivers: Frequent loan waivers discourage timely 

repayments. 

o Eg: Madhya Pradesh farm loan waiver (2018) impacted banking discipline. 

Conclusion 

Strengthening rural credit infrastructure, streamlining digital credit access, and ensuring 

timely restructuring approvals are vital for improving India’s agricultural credit system’s 

resilience to climate risks. Sustainable credit mechanisms, coupled with awareness drives, 

can secure long-term farmer welfare. 
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Public Distribution System- objectives, functioning, limitations, 

revamping; issues of bufferstocks and food security; Technology 

missions; economics of animal-rearing. 

Q. Light fishing has emerged as a major threat to India’s coastal marine 

ecosystems. Analyse its cascading impact on the marine food chain. Suggest 

policy-level interventions to promote sustainable and equitable fishing practices.  

(15 M) 

Introduction 

Unregulated light fishing is not just a violation of sustainable practices—it represents an 

ecological flashpoint, rapidly altering marine food dynamics and deepening socio-economic 

disparities. 

Body 

Light fishing as a major threat to coastal marine ecosystems 

1. Disruption of circadian rhythms: Artificial lights interfere with natural light cycles 

affecting fish movement and spawning. 

 Eg: CMFRI (2018) reported altered spawning behaviour in Malabar Coast 

species due to light-induced stress. 

2. Juvenile stock depletion: High-powered lights attract and trap juvenile fish 

indiscriminately, affecting population regeneration. 

 Eg: Fisheries Journal (2016) noted up to 60% juvenile catch in squid 

fisheries in Andhra waters due to LED fishing. 

3. Coral reef stress: Light-induced sediment disturbance and trawling disrupt fragile 

coral reef zones. 

 Eg: NIOT (2023) flagged coral bleaching patterns near Gulf of Mannar, 

partly due to LED-driven mechanised fishing. 

4. Bycatch and waste increase: Light fishing results in significant non-target species 

being caught and discarded. 

 Eg: CMFRI data (2022) showed a 35% rise in bycatch waste in light-

intensive zones of Karnataka. 

5. Marginalisation of artisanal fishers: Traditional fishers face depleted catches, 

triggering economic insecurity and migration. 

 Eg: All India Fishermen Federation (2024) reported a 20–25% income 

drop among traditional fishers in Kollam, Kerala. 

 

Cascading impact on the marine food chain 

 

1. Squid population collapse: As a keystone species, squid depletion affects multiple 

predator species. 
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 Eg: Malpe Trawl Boat Association (2025) noted reduced tuna and shark 

catches due to declining squid availability. 

2. Predator starvation: Light-fishing concentrates fish availability at night, depriving 

daytime predators of access. 

 Eg: ICAR-CMFRI (2022) observed population dips in mackerel and 

barracuda in LED-fishing zones of Tamil Nadu. 

3. Altered inter-species dynamics: Disproportionate capture of certain species disrupts 

predator-prey balance. 

 Eg: Kerala University Marine Ecology Study (2023) flagged increasing 

jellyfish blooms due to depletion of their natural predators. 

4. Trophic level disruption: Removal of forage fish impacts entire food chains, from 

seabirds to large carnivores. 

 Eg: WWF-India (2021) highlighted rising starvation-related seabird 

mortality in Lakshadweep due to forage fish scarcity. 

5. Fisheries stock imbalance: Continuous overexploitation leads to species shift and 

stock collapse. 

 Eg: FAO India Review (2022) showed decline in commercially important 

pelagic species replaced by invasive or less-valued species. 

 

Policy-level interventions for sustainable and equitable fishing 

 

1. Nationwide LED ban enforcement: Uniform implementation of 2017 EEZ ban with 

legal clarity across all state waters. 

 Eg: Gujarat (2023) enacted complete ban with Coast Guard assistance, 

setting a replicable model. 

2. Integrated surveillance systems: Use of AIS, satellite data, and community-based 

monitoring for real-time tracking. 

 Eg: Tamil Nadu’s Fisheries Department (2024) piloted drone surveillance 

with Coast Guard coordination in Rameswaram. 

3. Eco-sensitive fishing subsidies: Redirecting subsidies towards solar-powered boats, 

deep-sea gear, and non-destructive nets. 

 Eg: Blue Revolution Scheme (MoFAH) supports gear replacement in 

Karnataka’s Gangolli village. 

4. Strengthening community institutions: Empower coastal cooperatives and fisher 

federations for decentralised governance. 

 Eg: Udupi’s Baindoor Cooperative Society (2025) trained to report violators 

through a mobile monitoring app. 

5. Legal reforms and deterrents: Amendments in Marine Fishing Regulation Acts to 

increase fines and prosecute repeat violations. 

 Eg: Karnataka’s 2025 ordinance increased fines to Rs 1 lakh and enabled 

equipment confiscation for second-time violators. 
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Conclusion 

Without urgent course correction, India risks triggering an irreversible ecological collapse. A 

future-ready marine policy must blend technology, local governance, and stringent 

enforcement to ensure both ecological resilience and fisher welfare. 

Food processing and related industries in India- scope’ and 

significance, location, upstream and downstream requirements, 

supply chain management. 

Land reforms in India. 

Effects of liberalization on the economy, changes in industrial 

policy and their effects on industrial growth. 

Q. Identify the key vulnerabilities in India's pharmaceutical supply chain. 

Evaluate the impact of government policies in strengthening domestic 

production. Suggest strategic measures to enhance India’s position in global 

pharmaceutical markets. (15 M) 

Introduction 

India, known as the "Pharmacy of the World," faces critical supply chain vulnerabilities, 

especially in Active Pharmaceutical Ingredients (APIs), logistics inefficiencies, and 

regulatory bottlenecks. Addressing these gaps is crucial for self-reliance and global 

leadership. 

Body 

Key vulnerabilities in India's pharmaceutical supply chain 

1. High import dependence on APIs: Over 65% of APIs are imported, mainly from 

China, making India vulnerable to external disruptions. 

o Eg: COVID-19 lockdown in China (2020) led to API shortages and 

increased drug prices in India. (Source: Commerce Ministry, 2023) 

2. Inadequate bulk drug manufacturing capacity: Limited domestic API parks and 

fermentation-based API production impact self-sufficiency. 

o Eg: India imports 90% of Penicillin G, a key antibiotic component. (Source: 

CDSCO, 2024) 

3. Logistics and cold chain inefficiencies: Poor transport infrastructure, high 

turnaround time at ports, and lack of cold storage affect the pharmaceutical supply 

chain. 

o Eg: Indian ports' average turnaround time is 2.6 days, compared to less 

than a day in Singapore. (Source: Economic Survey, 2023) 

4. Regulatory hurdles and compliance delays: Lack of harmonization with global 

Good Manufacturing Practices (GMP) increases compliance costs and delays 

approvals. 
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o Eg: In 2023, WHO flagged over 10 Indian pharma firms for non-

compliance with GMP. (Source: WHO Report, 2023) 

5. Limited investment in R&D and innovation: Less than 0.1% of the GDP is spent 

on pharmaceutical R&D, restricting high-value drug development. 

o Eg: India holds only 1.5% of global pharmaceutical patents, compared to 

China’s 6.8%. (Source: WIPO, 2024) 

Impact of government policies in strengthening domestic production 

1. Production-Linked Incentive (PLI) scheme for APIs: Incentivizes domestic API 

and KSM (Key Starting Materials) manufacturing to reduce dependence on China. 

o Eg: PLI scheme (2020-2024) allocated ₹15,000 crore, leading to 35 new API 

plants. (Source: Department of Pharmaceuticals, 2024) 

2. Bulk Drug Parks initiative: Establishing three mega bulk drug parks to enable 

cost-effective domestic production. 

o Eg: Approved parks in Himachal Pradesh, Gujarat, and Andhra Pradesh 

under ₹3,000 crore scheme. (Source: NITI Aayog, 2023) 

3. Pharma Vision 2020 and new drug policy: Focuses on ease of regulatory 

approvals, price rationalization, and industry support. 

o Eg: New Drugs and Clinical Trial Rules (2019) fast-tracked approvals for 

domestic drug development. (Source: CDSCO, 2024) 

4. National Health Mission’s role in demand aggregation: Strengthening the public 

procurement system for essential medicines to boost local manufacturing. 

o Eg: Jan Aushadhi Kendras have distributed affordable generics to over 50 

crore people. (Source: Health Ministry, 2024) 

5. Biopharma and vaccine ecosystem development: Encouraging vaccine R&D and 

bulk manufacturing, making India a global leader. 

o Eg: India supplied over 250 million COVID-19 vaccine doses under Vaccine 

Maitri Initiative. (Source: MEA, 2024) 

Measures to enhance India’s position in global pharmaceutical markets 

1. Strengthening API self-sufficiency: Expanding domestic API and intermediate 

production through tax benefits, R&D incentives, and reduced input costs. 

o Eg: China’s API dominance (70%) can be countered with long-term API 

industrial parks. (Source: Katoch Committee Report, 2022) 

2. Harmonizing regulations with global standards: Aligning with US FDA, EMA, 

and WHO GMP to ensure global market acceptability. 

o Eg: India-EU Trade Talks (2024) included pharma regulatory alignment for 

better export access. (Source: Ministry of Commerce, 2024) 

3. Boosting high-value pharma innovation and R&D: Increasing pharma R&D 

spending through public-private partnerships and academia collaboration. 

o Eg: Biocon and IISc partnership (2024) for biosimilar innovation. (Source: 

Biocon Annual Report, 2024) 

4. Expanding global trade partnerships: Strengthening bilateral trade agreements 

for better export penetration, especially in Africa and Latin America. 

o Eg: India-Mercosur Trade Agreement (2023) included pharma tariff 

reductions. (Source: EXIM Bank, 2024) 

5. Leveraging digital health and AI for drug discovery: Promoting AI-driven drug 

trials, blockchain in pharma supply chains, and telemedicine exports. 
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o Eg: AI-driven drug discovery by Tata Consultancy Services (2024) 
reduced R&D timelines by 30%. (Source: NASSCOM, 2024) 

Conclusion 

India's pharmaceutical sector is at a critical juncture where domestic resilience, global 

regulatory alignment, and innovation-driven growth are essential. A proactive policy 

approach, increased investments in R&D, and global partnerships can establish India as 

the undisputed leader in the global pharmaceutical industry. 

Infrastructure: Energy, Ports, Roads, Airports, Railways etc. 

Q. The Oilfield (Regulatory and Development) Amendment Bill, 2024 addresses 

critical investor concerns while ensuring India's energy security. Examine. (10 

M) 

Introduction 

The Oilfield (Regulatory and Development) Amendment Bill, 2024 introduces key reforms to 

streamline exploration processes and boost investment, while aligning with India's energy 

security goals amid rising crude oil imports and volatile global energy markets. 

Body 

Measures addressing critical investor concerns 

1. Single permit system for petroleum leases: Replacing multiple licenses with a 

unified permit system enhances operational clarity and reduces bureaucratic delays. 

o Eg: The Bill’s “petroleum lease” allows exploration, prospecting, and 

production under one framework. 

2. Enhanced dispute resolution mechanisms: The introduction of an Appellate 

Tribunal under PNGRB ensures faster resolution of contractual and royalty 

disputes. 

o Eg: Inspired by the Electricity Act, 2003 model, ensuring expeditious 

resolution. 

3. Stable and predictable legal framework: Clearer guidelines on lease tenures, 

merging petroleum leases, and environmental norms ensure greater investor 

confidence. 

o Eg: The Bill simplifies lease extension processes to avoid sudden revocations. 

4. Infrastructure and resource sharing provisions: Allowing operators to share 

pipelines, storage facilities, and processing units reduces investment risks. 

o Eg: This directly addresses the viability concerns faced by small operators 

under the Discovered Small Fields Policy (2015). 

5. Decriminalization of minor offences: Replacing imprisonment with financial 

penalties ensures investor-friendly compliance mechanisms. 
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o Eg: Penalties capped at ₹25 lakh and ₹10 lakh per day for continued 

infractions. 

6. Encouragement of new technologies: Provisions for Carbon Capture Utilization 

and Sequestration (CCUS) and Green Hydrogen adoption create long-term 

investment opportunities. 

o Eg: Aligns with India's National Hydrogen Mission goals. 

Measures ensuring India's energy security 

1. Expanded definition of mineral oils: Inclusion of shale oil/gas, coal bed methane, 

and hydrocarbons boosts domestic output. 

o Eg: India’s estimated reserves include 651.8 million tonnes of crude oil and 

1,138.6 BCM of natural gas. 

2. Opening of 'No-Go' areas: Allowing exploration in previously restricted zones 

expands India’s energy footprint. 

o Eg: The latest bidding round covered 1.36 lakh sq km, including missile 

testing sites. 

3. Reduction in import dependency: By incentivizing domestic production, the Bill 

reduces India's vulnerability to global price shocks. 

o Eg: India's import dependency exceeds 85% for crude oil (Source: MoPNG, 

2024). 

4. Strengthened enforcement mechanism: Increased penalties for environmental and 

safety violations enhance accountability. 

o Eg: Introduction of mandatory safety audits and real-time IoT monitoring 

systems. 

5. Environmental safeguards and emission controls: New obligations for emission 

reduction balance energy expansion with sustainability. 

o Eg: Aligns with India’s Net Zero by 2070 target and Paris Agreement goals. 

6. Focus on energy transition: Provisions for alternate energy sources encourage 

gradual decarbonization without compromising energy security. 

o Eg: Adoption of Enhanced Oil Recovery (EOR) methods to boost efficiency 

in aging oil fields. 

Conclusion 

The Oilfield Amendment Bill, 2024 reflects a strategic shift towards balancing investor 

confidence with India's energy security imperatives. By promoting regulatory clarity, 

technological innovation, and environmental safeguards, the Bill lays the foundation for a 

resilient and future-ready energy sector. 
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Q. The rapid expansion of renewable energy without corresponding storage 

capacity has heightened grid instability risks in India. Discuss the implications of 

this for power security. Suggest viable policy interventions to mitigate this 

challenge. (15 M) 

Introduction 

India's aggressive push for renewable energy, while crucial for sustainability, has 

inadvertently created grid instability risks due to the lack of adequate energy storage 

systems (ESS). This imbalance poses significant risks to energy security, particularly during 

peak demand periods. 

Body 

Rapid expansion of renewable energy without storage has heightened grid instability 

risks 

1. Intermittent supply patterns: Renewable sources like solar and wind are weather-

dependent, causing unpredictable fluctuations in energy generation. 

o Eg: February 2025 - Unseasonal cloud cover over North India led to a sharp 

dip in solar generation, risking grid failure. 

2. Mismatch in demand-supply patterns: Solar peaks in the afternoon, but demand 

surges in the evening, creating a gap during non-solar hours. 

o Eg: India’s peak demand crossed 250 GW in 2024-25, with an anticipated 

shortfall of 15-20 GW in non-solar hours. 

3. Inadequate baseload support: The scaling down of thermal power expansion since 

2016 has limited the capacity to meet evening demand surges. 

o Eg: Thermal capacity grew only 7% since 2019-20, leading to reduced 

flexibility. 

4. Lack of robust grid management systems: The absence of real-time frequency 

control mechanisms exacerbates grid instability risks. 

o Eg: The National Load Despatch Centre (NLDC) warned of a 31% LOLP 

(Loss of Load Probability) in May 2025. 

Implications of this for power security 

1. Frequent load shedding: Increasing supply-demand imbalances force load shedding 

during peak periods, impacting both residential and industrial consumers. 

o Eg: In Punjab (May 2024), severe load shedding occurred due to insufficient 

backup capacity. 

2. Threat to economic productivity: Power shortages disrupt industries, impacting 

manufacturing, IT, and essential services. 

o Eg: Power cuts in Madhya Pradesh (July 2024) resulted in downtime for 

several factories. 
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3. Increased reliance on costly alternatives: The absence of sufficient storage forces 

utilities to rely on expensive imported coal-based plants. 

o Eg: Section 11 of the Electricity Act, 2003 invoked in March 2024 to 

mandate imported coal plants to operate at higher capacities. 

4. Grid collapse risks: Sudden frequency fluctuations can trigger cascading failures, 

endangering national energy security. 

o Eg: India's near-miss grid failure in February 2025 due to sudden solar dip. 

5. Environmental trade-offs: Overdependence on quick-start diesel generators or 

imported coal plants undermines India’s Net Zero 2070 commitments. 

o Eg: Emergency deployment of diesel generators in Delhi during the May 

2023 power crisis. 

Viable policy interventions to mitigate this challenge 

1. Accelerated deployment of battery energy storage systems (BESS): Fast-tracking 

BESS tenders with fiscal incentives can bridge the renewable-storage gap. 

o Eg: The CEA’s 2025-26 plan includes adding 13 GWh of BESS capacity. 

2. Strengthening pumped storage plants (PSP): Fast-tracking PSP development offers 

a viable long-term solution for managing renewable intermittency. 

o Eg: The upcoming 7.3 GWh PSP in Himachal Pradesh is projected to 

enhance grid stability. 

3. Flexible thermal generation policies: Introducing incentive mechanisms for 

flexible coal plants to scale operations during peak demand. 

o Eg: The National Electricity Plan (2022-27) recommends upgrading aging 

thermal units for enhanced ramping ability. 

4. Enhanced demand-side management (DSM): Promoting time-of-day (ToD) tariffs 

and incentives for energy efficiency can reduce evening peak demand. 

o Eg: Delhi’s ToD tariff scheme (2023) successfully reduced peak load by 

12% during high-demand periods. 

5. Decentralized renewable integration: Expanding distributed solar with localized 

battery systems in industrial and residential sectors can stabilize the grid. 

o Eg: The Kerala Solar Rooftop Model successfully improved local energy 

reliability. 

Conclusion 

India’s transition to a renewable-driven grid must prioritize energy storage expansion, 

flexible generation policies, and enhanced grid infrastructure. A balanced strategy combining 

innovation, regulation, and investment is essential to achieve sustainable energy security. 
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Investment models. 

Science and Technology- developments and their applications and 

effects in everyday life. 

Achievements of Indians in science & technology; indigenization 

of technology and developing new technology. 

Q. Despite India’s efforts to enhance domestic defense manufacturing, its status 

as the second-largest arms importer persists. Critically examine the obstacles 

hindering India's self-reliance in defense production. Suggest policy measures to 

address these challenges. (15 M) 

Introduction 

India’s persistent reliance on arms imports, despite extensive defense manufacturing 

initiatives, highlights systemic challenges requiring targeted reforms for achieving true self-

reliance. 

Body 

Efforts by India to enhance domestic defence manufacturing 

1. Defence Acquisition Procedure (DAP) 2020: Prioritizes indigenous design, 

development, and manufacturing under the 'Make in India' initiative. 

o Eg: Pinaka Missile System and Dhanush Artillery Gun developed under 

indigenous design categories. 

2. Positive Indigenization Lists: Ministry of Defence identified 509 items for phased 

import ban to promote local production. 

o Eg: Light Combat Helicopter (LCH Prachand) developed by HAL. 

3. Strategic Partnership Model: Enables collaboration between Indian private firms 

and foreign OEMs for advanced technology transfer. 

o Eg: Tata Advanced Systems manufacturing parts for Boeing Apache 

helicopters. 

4. Defence Industrial Corridors (DICs): Established in Uttar Pradesh and Tamil 

Nadu to promote industrial growth and supply chain development. 

o Eg: Bharat Dynamics Limited (BDL) setting up missile assembly units in 

DICs. 

5. Innovation for Defence Excellence (iDEX): Supports startups and MSMEs in 

developing innovative defense technologies. 

o Eg: Development of AI-based surveillance systems by Indian tech firms. 

Obstacles hindering India's self-reliance in defence production 
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1. Technological dependence: India still lacks expertise in critical technologies such as 

jet engines, avionics, and missile guidance systems. 

o Eg: India continues to rely on General Electric (GE) engines for LCA Tejas. 

2. Inadequate R&D Investment: India’s R&D spending on defense is only 6% of the 

total defense budget, far below global benchmarks. 

o Source: SIPRI Report 2025. 

3. Bureaucratic delays: Complex procurement processes and excessive approvals delay 

crucial defense projects. 

o Eg: Delays in finalizing the Project 75I submarine deal. 

4. Limited private sector role: Despite reforms, private players struggle to meet the 

capital-intensive nature of defense manufacturing. 

o Eg: Dependence on HAL for most aviation-related projects. 

5. Import dependency for components: Critical sub-systems like sensors, avionics, 

and radars continue to be sourced from foreign vendors. 

o Eg: S-400 Triumf system imported from Russia. 

Policy measures to address these challenges 

1. Enhanced R&D investment: Allocate 10% of the defense budget for research and 

technology development. 

o Eg: Increased DRDO funding for indigenous Hypersonic Technology 

Demonstrator Vehicle (HSTDV). 

2. Strengthening private sector participation: Offer production-linked incentives 

(PLI) and tax benefits to boost private investments. 

o Eg: Expansion of L&T’s role in missile systems and naval platforms. 

3. Fast-tracking procurement process: Streamline procurement mechanisms under 

Defence Procurement Policy (DPP) with fixed timelines. 

o Eg: Introduction of Fast Track Procurement (FTP) for urgent defense 

needs. 

4. Capacity building in critical technologies: Establish partnerships with global firms 

to develop domestic expertise in key defense technologies. 

o Eg: India’s collaboration with Safran (France) to develop indigenous jet 

engines. 

5. Localization of component manufacturing: Encourage domestic firms to develop 

high-end components like sensors, radars, and communication systems. 

o Eg: Indigenous development of the Uttam AESA radar for fighter jets. 

Conclusion 

Achieving self-reliance in defence manufacturing requires strategic investments, streamlined 

policies, and greater industry-military cooperation. By fostering innovation and strengthening 

indigenous capabilities, India can reduce its import dependency and emerge as a global 

defence manufacturing hub. 
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Awareness in the fields of IT, Space, Computers, robotics, Nano-

technology, bio-technology and issues relating to intellectual 

property rights. 

Q. Describe the key features and objectives of NASA’s PUNCH mission. 

Compare its scope with other solar missions, including Aditya L1 and Proba-3. 

Discuss how advancements in solar observation technologies can contribute to 

space exploration. (15 M) 

Introduction 

The Polarimeter to Unify the Corona and Heliosphere (PUNCH) mission by NASA aims 

to provide unprecedented insights into solar wind and coronal mass ejections (CMEs). 

With increasing solar activity, missions like Aditya L1, Proba-3, and PUNCH are crucial 

for space weather forecasting and interplanetary travel safety. 

Body 

Key features and objectives of NASA’s PUNCH mission 

1. Multi-satellite constellation: PUNCH consists of four small satellites that work 

together to create a continuous panoramic view of the solar corona and 

heliosphere. 

o Eg: It will provide a 360-degree observational framework to track solar 

winds and CMEs in real time. 

2. Coronal and heliospheric imaging: The mission uses polarized imaging 

techniques to observe how the solar corona transitions into the solar wind. 

o Eg: This will improve understanding of how solar material moves from the 

Sun to interplanetary space. 

3. Real-time space weather monitoring: PUNCH will study CMEs and their impact 

on Earth's magnetosphere, aiding in early warning systems for geomagnetic 

storms. 

o Eg: It will help predict satellite disruptions, power grid failures, and 

communication blackouts. 

4. Compact, cost-effective technology: Unlike large observatories, PUNCH uses small 

satellites, making it cost-efficient and adaptable for future solar missions. 

o Eg: NASA emphasizes small-satellite technology for affordable deep-space 

observation missions. 

5. Solar wind acceleration studies: The mission will study how charged particles 

from the Sun gain speed, improving knowledge about solar wind’s interaction 

with planetary atmospheres. 

o Eg: This is crucial for protecting astronauts and spacecraft in deep space 

missions. 
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Comparison with Aditya L1 and Proba-3 

1. Mission scope and scientific focus: While PUNCH focuses on the heliosphere and 

solar wind, Aditya L1 studies the Sun’s corona, and Proba-3 specializes in high-

resolution solar imaging. 

o Eg: Aditya L1 aims to observe the Sun’s outer layers, while Proba-3 

performs precise shadow experiments for eclipse-like observations. 

2. Orbital positioning: PUNCH orbits near Earth for a wide-angle heliospheric view, 

whereas Aditya L1 is positioned at the Lagrange Point (L1) for continuous solar 

observations. 

o Eg: Proba-3, a European Space Agency (ESA) mission, uses a formation-

flying technique to create an artificial eclipse for studying the corona. 

3. Technology and instrumentation: PUNCH uses polarized light imaging, Aditya 

L1 is equipped with SUIT and VELC instruments for coronal studies, and Proba-3 

deploys precision-controlled spacecraft for eclipse simulations. 

o Eg: Aditya L1’s SUIT instrument studies ultraviolet radiation, while 

Proba-3’s coronagraph blocks direct sunlight for detailed observations. 

4. Impact on space weather prediction: PUNCH contributes to tracking solar storms; 

Aditya L1 focuses on magnetic field measurements; and Proba-3 provides high-

contrast corona imaging. 

o Eg: Together, these missions complement each other to improve space 

weather forecasting. 

5. International collaboration and funding: NASA funds PUNCH, ISRO leads Aditya 

L1, and ESA manages Proba-3, showcasing global scientific cooperation. 

o Eg: Joint efforts like ESA-NASA’s Solar Orbiter further improve our 

understanding of solar physics. 

Contribution of solar observation technologies to space exploration 

1. Enhanced astronaut safety: Advanced solar monitoring helps predict harmful 

radiation bursts, allowing better shielding strategies for deep-space missions. 

o Eg: NASA’s Artemis missions and future Mars missions rely on solar 

activity forecasts to protect astronauts. 

2. Improved spacecraft durability: Studying solar storms aids in designing radiation-

resistant spacecraft components, enhancing interplanetary mission longevity. 

o Eg: ESA’s BepiColombo mission to Mercury integrates solar storm 

protection technologies. 

3. Precision navigation and propulsion: Understanding solar wind interactions helps 

develop solar sail technologies and improves spacecraft trajectory planning. 

o Eg: NASA’s Parker Solar Probe provides key data on solar wind pressures 

affecting spacecraft movement. 

4. Space weather forecasting for planetary exploration: Missions like PUNCH 

enable better prediction of solar radiation storms, crucial for safe landing on 

Mars and the Moon. 
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o Eg: Mars rovers and orbiters require real-time solar storm tracking to 

prevent electronic malfunctions. 

5. Deep-space communication resilience: Studying coronal mass ejections helps 

protect deep-space communication systems from solar interference. 

o Eg: NASA’s Deep Space Network (DSN) incorporates space weather alerts 

for uninterrupted operations. 

Conclusion 

Missions like PUNCH, Aditya L1, and Proba-3 are revolutionizing solar physics, 

enhancing our preparedness for solar storms and deep-space travel. With continuous 

advancements in solar observation technologies, humanity is moving closer to safe and 

efficient interplanetary exploration. 

Q. The success of India's AI ecosystem hinges on shared compute resources and 

indigenous datasets. Discuss the significance of pooled Graphics Processing Unit 

(GPU) access and localized datasets in building AI models. (10 M) 

Introduction 

India’s AI ambitions require high-performance computing infrastructure and contextually 

relevant data to develop robust AI models. The AI Kosha platform and IndiaAI Mission 

aim to bridge these gaps by enhancing shared compute capacity and expanding 

indigenous datasets. 

Body 

Significance of pooled Graphics Processing Unit (GPU) access 

1. Bridging compute infrastructure gap – GPUs are essential for AI training, but 85% 

of Indian startups lack access to high-end computational resources (NASSCOM, 

2024). 

o Eg: AI Kosha has commissioned 14,000 GPUs for shared access under 

IndiaAI Mission. 

2. Cost-effective AI model training – Private GPU access costs ₹600-₹1000 per 

hour, making AI innovation costly for startups and academia. 

o Eg: The National Supercomputing Mission (NSM) has already reduced AI 

research costs by providing shared compute resources. 

3. Enabling AI research and innovation – Shared GPU clusters support LLMs, 

generative AI, and deep learning models, fostering homegrown AI solutions. 

o Eg: The Bhashini Mission uses pooled compute resources for Indian 

language AI models. 

4. Reducing dependency on foreign AI infrastructure – Currently, Indian firms rely 

on Google’s TPUs, NVIDIA’s GPUs, and AWS cloud computing, leading to data 

security concerns. 
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o Eg: The Semiconductor Mission (₹76,000 crore outlay) aims to create 

India’s own AI chip ecosystem. 

5. Supporting strategic sectors – AI-driven innovations in defense, healthcare, and 

climate modeling require high-performance GPUs for real-time processing. 

o Eg: The National AI Portal supports AI applications in agriculture and 

weather forecasting. 

Significance of localized datasets in building AI models 

1. Improving AI accuracy and bias reduction – AI models trained on foreign 

datasets struggle with Indian linguistic, cultural, and demographic diversity. 

o Eg: IndicNLP Dataset helps fine-tune AI models for 22 Indian languages. 

2. Enhancing AI applications in governance – AI-driven policy insights, urban 

planning, and digital governance require datasets tailored to Indian socio-

economic conditions. 

o Eg: Aadhaar data analytics is used for direct benefit transfer (DBT) 

optimization. 

3. Strengthening data sovereignty – Dependence on Google’s Common Crawl or 

OpenAI datasets exposes India to data privacy risks. 

o Eg: The 2023 Digital Personal Data Protection Act (DPDP Act) emphasizes 

localized data processing. 

4. Boosting AI adoption in non-English speaking communities – Over 90% of 

Indians prefer non-English languages, requiring custom NLP models. 

o Eg: The AI4Bharat initiative is developing Indian language translation 

tools using localized datasets. 

5. Facilitating sectoral AI growth – AI in healthcare, education, and agriculture 

requires India-specific data for real-world applicability. 

o Eg: The Telangana Open Data Initiative provides health and agriculture 

datasets for AI model development. 

Conclusion 

India’s AI future depends on scalable computing resources and high-quality indigenous 

datasets. The IndiaAI Mission’s focus on shared GPUs and localized data can accelerate 

AI innovation and enhance India’s global AI competitiveness. 

Q. Analyze the role of low-earth orbit (LEO) satellite constellations in expanding 

global internet coverage. Examine the challenges in deploying such services in 

remote regions. Propose viable strategies to integrate these systems into India's 

digital infrastructure.(15 M) 

Introduction 
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LEO satellite constellations offer improved connectivity with low latency, making them a 

vital tool for expanding internet access in underserved regions. Leveraging this technology 

can enhance India's digital landscape. 

Body 

 

Role of low-earth orbit (LEO) satellite constellations in expanding global internet 

coverage 

1. Enhanced coverage in remote areas: Operating at 550-1200 km, LEO satellites 

provide internet connectivity in geographically isolated regions. 

o Eg: SpaceX’s Starlink services remote parts of Alaska and Arctic regions. 

2. Low latency communication: LEO satellites reduce latency to 20-40 ms, ensuring 

seamless video calls and real-time data transfer. 

o Eg: Amazon’s Project Kuiper targets low-latency broadband by 2026. 

3. Disaster resilience: LEO satellites ensure uninterrupted communication during 

disasters or network failures. 

o Eg: LEO satellites supported connectivity during Hawaii’s wildfires (2023). 

4. Maritime and aviation connectivity: LEO systems provide stable coverage for 

ships, airlines, and offshore facilities. 

o Eg: OneWeb’s tie-up with Bharti Airtel ensures stable maritime connectivity 

in the Indian Ocean Region. 

5. Scientific and environmental monitoring: LEO satellites provide data on climate 

patterns, deforestation, and urban development. 

o Eg: Planet Labs’ satellites track crop health and environmental changes in 

real-time. 
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Challenges in deploying LEO satellite services in remote regions 

1. High infrastructure costs: Building ground stations, maintaining satellite 

constellations, and ensuring uptime demand significant investment. 

o Eg: SpaceX’s Starlink deployment costs exceed $10 billion globally. 

2. Import duties and equipment costs: LEO terminal devices are expensive, with 

additional customs duties raising affordability concerns. 

o Eg: Starlink kits in India may cost between ₹17,000 to ₹40,000 excluding 

taxes. 

3. Spectrum allocation disputes: Disagreement between telcos and satellite firms on 

spectrum allocation delays deployment. 

o Eg: Reliance Jio’s demand for auctioning spectrum in India slowed rollout in 

2023. 

4. Regulatory hurdles and security issues: Security clearances, data localization 

norms, and monitoring laws hinder foreign satellite services. 

o Eg: Starlink’s entry into India was delayed over security clearance concerns. 

5. Space debris and orbital congestion: LEO constellations risk collisions and clutter 

in space. 

o Eg: In 2023, 30,000+ debris objects were identified by the European Space 

Agency as a collision risk. 

Strategies to integrate LEO satellite systems into India's digital infrastructure 

1. Public-private partnerships (PPPs): Collaborating with private firms can reduce 

costs and fast-track rural connectivity. 

o Eg: Bharti Airtel’s partnership with OneWeb for remote connectivity in 

Ladakh and Arunachal Pradesh. 

2. Subsidizing rural connectivity: Financial incentives for satellite firms can promote 

affordable services in remote areas. 

o Eg: Integration with BharatNet under Digital India to expand rural 

broadband. 

3. Localized ground station networks: Establishing domestic ground stations ensures 

network stability and compliance with security norms. 

o Eg: OneWeb’s station in Mehsana, Gujarat enhances coverage in western 

India. 

4. Strengthening regulatory frameworks: Clear guidelines for GMPCS licensing, 

spectrum sharing, and data localization can streamline adoption. 

o Eg: The Telecom Act, 2023 aims to simplify satellite licensing. 

5. Integrating satellite services in disaster response: Linking satellite systems with 

India’s NDMA can improve emergency communication. 

o Eg: NDMA’s satellite integration aided relief efforts during Cyclone Tauktae 

(2021). 

Conclusion 
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LEO satellite constellations hold immense potential to bridge India’s digital divide. By 

fostering investment, ensuring regulatory clarity, and integrating these systems with national 

infrastructure, India can enhance connectivity in even its most remote regions. 

Q. Discuss the significance of triboelectric nanogenerators (TENG) in 

revolutionizing wearable biomedical devices. How can this technology contribute 

to improved healthcare monitoring systems? (10 M) 

Introduction 

Triboelectric nanogenerators (TENG) are emerging as a transformative innovation in 

wearable biomedical devices due to their ability to efficiently harvest mechanical energy and 

operate self-powered systems. Their integration has opened new avenues for remote 

healthcare monitoring and personalized medical solutions. 

Body 

 

Significance of triboelectric nanogenerators (TENG) in wearable biomedical devices 

1. Self-powered operation: TENG eliminates battery dependency by harvesting 

mechanical energy from body movements. 

o Eg: TENG-based sensors are integrated into prosthetic limbs for real-time 

power generation in Japan's robotic prosthetics sector (2024). 

2. Enhanced flexibility and comfort: TENG’s use of flexible organic single crystals 

enables lightweight, skin-compatible devices. 

o Eg: Flexible TENG sensors embedded in smart gloves for arthritis patients in 

South Korea (2023). 

3. Improved biocompatibility: Organic crystal-based TENG materials reduce the risk 

of cytotoxic reactions in long-term use. 
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o Eg: Biocompatible TENG-based patches for continuous glucose monitoring 

by Stanford University (2024). 

4. Real-time health tracking: TENG sensors provide continuous data on vital 

parameters, enhancing early diagnosis. 

o Eg: TENG-based heart rate and respiration monitors successfully tested at 

Johns Hopkins University (2023). 

5. Energy-efficient design: TENG devices are designed to operate in low-energy 

environments, ideal for wearable healthcare solutions. 

o Eg: TENG-powered hearing aids demonstrated by the National Institute of 

Standards and Technology (NIST) in 2024. 

Contribution of TENG to improved healthcare monitoring systems 

1. Non-invasive monitoring solutions: TENG sensors enable contactless detection of 

vital signs like heart rate, BP, and respiration. 

o Eg: TENG-based contactless heart rate sensors piloted in AIIMS Delhi's 

Cardiac ICU (2024). 

2. Enhanced precision in movement tracking: TENG’s high sensitivity ensures 

accurate joint motion tracking for physiotherapy and injury recovery. 

o Eg: TENG-powered motion sensors adopted in Paralympic athlete training 

programs in Tokyo (2023). 

3. Smart prosthetics and assistive devices: TENG’s real-time feedback mechanism 

improves prosthetic control for improved functionality. 

o Eg: TENG-integrated smart prosthetics trialed in DRDO’s Artificial Limb 

Centre in 2024. 

4. Remote patient care solutions: TENG-powered devices support telemedicine 

platforms by transmitting real-time patient data. 

o Eg: TENG-based remote ECG monitors deployed in Kerala's rural 

telemedicine program (2023). 

5. Emergency and disaster care support: TENG devices ensure continuous 

monitoring in power-deficient emergency environments. 

o Eg: TENG-driven body sensors deployed in NDMA's post-earthquake relief 

operations in 2023. 

Conclusion 

The integration of TENG technology with wearable biomedical devices has immense 

potential to revolutionize healthcare monitoring, particularly in remote and underserved 

regions. Future advancements in flexible materials and enhanced sensitivity will further boost 

its adoption for personalized healthcare solutions. 



 

66 
 

Conservation, environmental pollution and degradation, 

environmental impact assessment. 

Q. Coastal ecosystems are vulnerable to anthropogenic waste, impacting marine 

biodiversity and livelihoods. Discuss the ecological consequences of poor waste 

management along India’s coastlines and suggest sustainable clean-up models. 

(15 M) 

Introduction 

India’s coastal ecosystems are critical for biodiversity, climate regulation, and 

livelihoods, but waste mismanagement has severely impacted their sustainability. 

Addressing this requires an integrated approach combining governance, community 

participation, and technological interventions. 

Body 

 

Coastal ecosystems are vulnerable to anthropogenic waste, impacting marine 

biodiversity and livelihoods 

1. Marine biodiversity degradation: Plastic, chemical waste, and oil spills destroy 

coral reefs, mangroves, and disrupt marine food chains, leading to species loss. 

o Eg: Great Nicobar Coral Reefs (2023, NCSCM Study) reported coral 

bleaching due to microplastic and chemical pollutants. 
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2. Decline in fishery resources: Toxic waste and plastic ingestion reduce fish 

populations, threatening the livelihood of coastal communities. 

o Eg: CMFRI Report (2023) found microplastic contamination in 76% of 

fish samples along Kerala’s coast. 

3. Coastal erosion and loss of protective barriers: Waste-induced sediment imbalance 

weakens mangroves and coastal dunes, increasing disaster vulnerability. 

o Eg: Odisha’s coastline (2022, NCCR Report) recorded rapid mangrove 

degradation due to plastic entanglement. 

4. Health hazards for coastal communities: Contaminated seafood and polluted water 

cause diseases like cholera, hepatitis, and heavy metal poisoning. 

o Eg: Mithi River (Mumbai, 2024, NEERI Report) found high mercury levels 

in fish, posing carcinogenic risks. 

5. Economic decline in coastal tourism: Polluted beaches and degraded ecosystems 

impact revenue from tourism, fisheries, and water sports. 

o Eg: Goa’s beach cleanliness ranking (2023, NITI Aayog) declined due to 

plastic accumulation and untreated waste. 

Ecological consequences of poor waste management along India’s coastlines 

1. Ocean acidification and toxic leaching: Industrial waste and plastic debris release 

hazardous chemicals, altering seawater pH and harming marine life. 

o Eg: Ennore Creek (Chennai, 2024, MoEFCC Study) found heavy metal 

contamination increasing ocean acidity. 

2. Destruction of coral reefs and seagrass ecosystems: Waste-induced algal blooms 

block sunlight, disrupting marine breeding grounds. 

o Eg: Gulf of Mannar (2023, ZSI Report) recorded a 30% decline in coral 

cover due to plastic accumulation. 

3. Bioaccumulation of toxic substances in food chains: Heavy metals and plastics 

enter smaller marine organisms, reaching humans through seafood consumption. 

o Eg: Olive Ridley Turtles (2023, WWF India) were found ingesting plastic 

waste along Odisha’s coastline. 

4. Loss of mangrove resilience to climate disasters: Waste buildup reduces the carbon 

sequestration capacity of mangroves, weakening their role in flood prevention. 

o Eg: Sundarbans Mangrove Loss (2023, ISRO Study) linked 28% 

degradation to plastic entanglement. 

5. Formation of marine dead zones: Eutrophication from sewage and industrial 

discharge creates oxygen-deprived regions, killing marine species. 

o Eg: Chilika Lake (2022, Wetlands International) reported a sharp rise in 

hypoxic zones due to untreated sewage influx. 

Sustainable clean-up models for coastal waste management 
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1. Extended Producer Responsibility (EPR) implementation: Holding 

manufacturers accountable for waste collection, disposal, and recycling can curb 

plastic pollution. 

o Eg: Plastic Waste Management Rules (2021, MoEFCC) mandate EPR 

compliance for FMCG and plastic-producing companies. 

2. Community-driven beach clean-ups and citizen initiatives: Engaging local 

communities, fishermen, and volunteers ensures periodic waste collection and 

segregation. 

o Eg: Versova Beach Cleanup (2016-2019) removed 5 million kg of waste, 

reviving marine biodiversity. 

3. AI and tech-based waste monitoring: Using drones, floating booms, and AI-

driven waste tracking can improve marine debris detection and removal. 

o Eg: Kochi Smart Waste Project (2023) deployed AI sensors for real-time 

marine waste collection. 

4. Stricter enforcement of coastal waste regulations: Strengthening CRZ norms, 

EPA guidelines, and Blue Flag certification ensures legal compliance in coastal 

waste management. 

o Eg: Chandrabhaga Beach (Odisha, 2023) became India’s first Blue Flag-

certified beach due to strict pollution control. 

5. Circular economy and eco-friendly product promotion: Encouraging 

biodegradable alternatives, recycling programs, and incentives for plastic-free 

packaging reduces waste generation. 

o Eg: Meendum Manjapai Campaign (Tamil Nadu, 2022) reintroduced cloth 

bags to replace plastics, reducing coastal littering. 

Conclusion 

Unregulated coastal waste is an ecological and economic disaster, necessitating urgent multi-

stakeholder interventions. Strengthening policy frameworks, community participation, 

and technological solutions is key to achieving sustainable coastal waste management and 

preserving marine biodiversity for future generations. 

Q. The expansion of offshore mining in India risks exacerbating marine 

biodiversity loss. Critically evaluate the environmental implications and propose 

alternative approaches. (10 M) 

Introduction 

The expansion of offshore mining in India poses significant risks to fragile marine 

ecosystems, threatening biodiversity and the livelihoods dependent on coastal resources. 

Body 

Environmental implications of offshore mining 
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1. Marine habitat destruction: Physical dredging disturbs seabed ecosystems, 

damaging coral reefs, seagrass beds, and benthic species. 

o Eg: Kollam Parappu, a vital fishing ground off Kerala, faces severe risk from 

sediment disruption. 

2. Disruption of the euphotic zone: Mining activities create turbidity, reducing light 

penetration crucial for photosynthesis in marine plants. 

o Eg: Geological Survey of India’s (GSI) report highlighted potential loss of 

plankton productivity in Kerala's offshore region. 

3. Toxic substance release: Mining operations can release harmful chemicals like 

arsenic and mercury, contaminating marine food chains. 

o Eg: Studies on deep-sea mining off Papua New Guinea reported elevated 

metal concentrations affecting aquatic life. 

4. Threat to migratory species: Mining vessels and noise pollution disrupt breeding 

cycles and migratory patterns of key species. 

o Eg: The Olive Ridley turtles along Odisha’s coast have faced nesting 

disruptions due to offshore activities. 

5. Risk of sediment plume spread: Mining plumes can spread toxic particles across 

vast areas, damaging ecosystems beyond the mining zones. 

o Eg: Research by National Institute of Oceanography (NIO) found sediment 

plumes could travel hundreds of kilometers, impacting fish habitats. 

Alternative approaches to mitigate environmental risks 

1. Stringent environmental impact assessments (EIA): Enforce stricter EIAs with 

public consultations and mandatory marine biodiversity assessments. 

o Eg: The Supreme Court’s judgment in Narmada Bachao Andolan case 

stressed stringent EIAs for ecologically fragile zones. 

2. Marine spatial planning (MSP): Implement MSP to designate eco-sensitive zones, 

ensuring mining is conducted away from key habitats. 

o Eg: MSP adopted in Australia's Great Barrier Reef successfully minimized 

mining impacts. 

3. Sustainable dredging technologies: Promote eco-friendly dredging techniques like 

water injection dredging to reduce sediment plumes. 

o Eg: Netherlands uses eco-sensitive dredging near coastal wetlands with 

positive results. 

4. Marine protected areas (MPAs): Expand the MPA network to safeguard vital 

ecosystems from offshore exploitation. 

o Eg: India’s identification of 106 Important Coastal and Marine 

Biodiversity Areas (ICMBAs) offers a framework for protected zone 

expansion. 

5. Stakeholder-driven governance models: Empower coastal communities in decision-

making to ensure sustainable practices. 

o Eg: The Chilika Lagoon Protection Model integrates local fishermen for 

ecosystem conservation. 
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Conclusion 

Striking a balance between economic aspirations and ecological security requires innovative 

policies, technological advancements, and participatory governance to ensure India's marine 

ecosystems remain resilient. 

Q. Analyse the systemic flaws in global forest finance that perpetuate 

deforestation. Discuss the environmental and socio-economic consequences of 

this imbalance. Suggest comprehensive strategies to align financial flows with 

sustainable forest conservation. (15 M) 

Introduction 

Global forest finance continues to face serious inefficiencies, where substantial funding 

supports deforestation-linked industries instead of sustainable practices. According to the 

UNDP 2025 Report, for every $1 spent on forest protection, $6 flows into activities driving 

deforestation. This systemic flaw poses significant environmental and socio-economic risks. 

Body 

Systemic flaws in global forest finance that perpetuate deforestation 

1. Misaligned Financial Priorities: Investment heavily favors sectors like industrial 

agriculture, logging, and mining, diverting funds from conservation. 

o Eg: In 2023, private financial institutions invested $6.1 trillion in 

deforestation-linked industries (UNDP Report 2025). 

2. Inadequate REDD+ Incentives: Payments under the REDD+ Programme are too 

low ($5–$10 per tonne) to effectively motivate forest conservation. 

o Eg: Actual costs for emission reduction are estimated at $30–$50 per tonne 

(UNDP Report 2025). 

3. Subsidies Driving Deforestation: Governments continue to provide nearly $500 

billion annually in harmful subsidies supporting environmentally destructive 

industries. 

o Eg: Subsidies for cattle ranching in Brazil and palm oil plantations in 

Indonesia exacerbate deforestation. 

4. Limited Access for Indigenous Communities: Despite being the best stewards of 

forests, Indigenous Peoples receive only a small fraction of climate finance. 

o Eg: The Mesoamerican Territorial Fund and Podáali Fund demonstrate 

better outcomes through direct community funding. 

Environmental consequences of this imbalance 

1. Accelerated biodiversity loss: Deforestation leads to habitat destruction, driving 

species extinction and loss of ecosystem services. 
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o Eg: The Amazon basin has lost nearly 17% of its forest cover in the last 50 

years (WWF 2024). 

2. Increased carbon emissions: Forest loss disrupts carbon sinks, accelerating climate 

change. 

o Eg: Deforestation accounted for 10% of global greenhouse gas emissions in 

2023 (IPCC Report 2023). 

3. Disrupted water cycles: Deforestation reduces rainfall and causes soil erosion, 

impacting regional hydrology. 

o Eg: Severe droughts in parts of Brazil’s Cerrado region are linked to reduced 

forest cover. 

4. Higher incidence of natural disasters: Deforested regions face heightened risks of 

landslides, floods, and wildfires. 

o Eg: The 2023 wildfire crisis in Canada saw record-high destruction due to 

climate-driven deforestation. 

Socio-economic consequences of this imbalance 

1. Livelihood displacement: Deforestation undermines forest-based livelihoods, 

displacing Indigenous communities. 

o Eg: Over 1.6 billion people globally depend on forests for survival (FAO 

Report 2024). 

2. Increased poverty in forest-rich nations: Financial dependence on exploitative 

industries reinforces economic instability. 

o Eg: Peru's Amazon region faces rising poverty as logging depletes 

traditional resources. 

3. Health impacts: Deforestation contributes to increased zoonotic diseases due to loss 

of buffer zones between wildlife and human settlements. 

o Eg: The outbreak of Nipah Virus in Southeast Asia was linked to 

deforestation (WHO Report 2023). 

4. Weakened cultural identity: Loss of forests threatens Indigenous cultural heritage, 

spiritual practices, and traditional knowledge. 

o Eg: In Northeast India, deforestation has endangered the sacred forest 

practices of Khasi tribes. 

Comprehensive strategies to align financial flows with sustainable forest conservation 

1. Redirection of subsidies: Governments must phase out harmful subsidies and 

incentivize sustainable forestry practices. 

o Eg: The European Union's Deforestation-Free Trade Policy (2023) 

restricts imports linked to deforestation. 

2. Increased indigenous funding: Greater direct financial support for Indigenous 

groups through dedicated funds. 

o Eg: Expansion of the Mesoamerican Territorial Fund and the Podáali Fund 

has shown positive results. 
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3. Enhanced financial regulations: Strengthen policies requiring investors to assess 

deforestation risks in portfolios. 

o Eg: The Task Force on Nature-related Financial Disclosures (TNFD) 

framework encourages better investment accountability. 

4. Debt-for-nature swaps: Developing nations should be encouraged to adopt such 

mechanisms for conservation-linked debt relief. 

o Eg: Belize’s Blue Bond Agreement (2021) restructured debt in exchange for 

marine conservation efforts. 

Conclusion 

Addressing systemic flaws in global forest finance demands urgent reforms that integrate 

environmental sustainability into economic frameworks. With COP30 on the horizon, nations 

must prioritize robust financial interventions to protect one of Earth's most vital ecosystems. 

Q. The preservation of sacred groves reflects the convergence of ecological 

conservation and cultural traditions. Discuss the contemporary challenges in 

protecting these ecological reserves. (10 M) 

Introduction 

Sacred groves represent a unique blend of indigenous ecological wisdom and spiritual 

reverence, fostering biodiversity conservation through community-driven efforts. They stand 

as living examples of harmonious coexistence between nature and culture. 

Body 
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Convergence of ecological conservation and cultural traditions 

1. Biodiversity sanctuaries: Sacred groves preserve endemic species, rare flora, and 

medicinal plants, acting as mini-reserves. 

o Eg: Mawphlang sacred grove in Meghalaya hosts unique species like the 

Meghalaya pit viper. 

2. Hydrological benefits: Sacred groves help in groundwater recharge and soil 

conservation, vital for sustaining local water bodies. 

o Eg: The Orans of Rajasthan have traditionally preserved underground 

aquifers in arid regions. 

3. Cultural guardianship: Strong cultural and religious beliefs ensure community-led 

protection, deterring exploitation. 

o Eg: The Garo and Khasi tribes in Meghalaya prohibit any form of 

deforestation in their sacred groves. 

4. Knowledge preservation: Sacred groves safeguard traditional knowledge systems 

related to medicinal plants and biodiversity. 
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o Eg: The Kurichiya tribe in Kerala maintains an intricate understanding of 

medicinal plants through sacred groves. 

5. Climate resilience: By preserving native vegetation, sacred groves act as carbon 

sinks and buffer zones against climate change. 

o Eg: Sacred groves in the Western Ghats regulate microclimates and mitigate 

drought impacts. 

Contemporary challenges in protecting sacred groves 

1. Urbanization and encroachment: Rapid expansion of urban areas leads to 

shrinkage and fragmentation of groves. 

o Eg: In Maharashtra’s Western Ghats, several sacred groves have faced 

encroachment due to resort construction. 

2. Weakened belief systems: The decline of traditional practices has reduced 

community engagement in conservation. 

o Eg: Sacred groves in parts of Tamil Nadu have shifted from folk deities to 

organized temple management. 

3. Invasive species threat: Invasion by exotic weeds like Lantana camara and 

Prosopis juliflora threatens native biodiversity. 

o Eg: Sacred groves in the Aravalli hills have suffered extensive spread of 

invasive species. 

4. Developmental pressures: Construction of roads, dams, and railways often 

destroys sacred groves. 

o Eg: The proposed Delhi-Mumbai Industrial Corridor (DMIC) threatens 

several sacred groves in Gujarat and Rajasthan. 

5. Lack of legal protection: Sacred groves often lack formal protection under 

environmental laws, leaving them vulnerable. 

o Eg: The Supreme Court's directive (Dec 2024) sought to map and declare 

orans as ‘deemed forests’ to address this gap. 

Conclusion 

Sacred groves symbolize India’s rich environmental heritage while serving as critical 

ecological buffers. Balancing community participation with legal protection frameworks 

is vital to safeguarding these invaluable reserves for future generations. 

Q. Deoxygenation in global lakes reflects the accelerating consequences of both 

long-term climate change and short-term climatic extremes. Analyse the 

ecological implications. Suggest long-term mitigation frameworks. (15 M) 

Introduction 

Over 83% of global lakes are experiencing oxygen decline—an urgent ecological signal of 

converging climate shocks, from sustained warming to intensifying heat waves, threatening 

long-term freshwater stability. 
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Body 

Consequences of long-term climate change and short-term climatic extremes 

1. Reduced oxygen solubility due to rising temperatures: Long-term warming 

decreases the ability of water to retain dissolved oxygen. 

o Eg: Science Advances (2025) attributes 55% of global lake DO loss to 

solubility decline linked with global warming. 

2. Thermal stratification preventing oxygen mixing: Warmer surface layers form 

barriers, blocking oxygen from reaching deeper zones. 

o Eg: Lake Tanganyika (Nature, 2022) witnessed intensified stratification 

reducing bottom oxygen levels. 

3. Heat wave-induced oxygen crashes: Short-term heat events cause abrupt, extreme 

drops in surface DO concentration. 

o Eg: European lakes (Copernicus, 2022) recorded DO declines of over 1 

mg/L during severe summer heat waves. 

4. Higher biological oxygen demand: Warming accelerates microbial activity, leading 

to faster oxygen depletion in surface waters. 

o Eg: Lake Erie (2023) faced hypoxic zones from increased microbial 

decomposition after heat spikes. 

5. Synergistic effect with eutrophication: Climate change and nutrient pollution 

together magnify deoxygenation, especially in developing regions. 

o Eg: Lake Taihu (China, 2024) showed persistent DO collapse due to 

combined eutrophication and heat stress. 

Ecological implications 

1. Mass mortality of oxygen-sensitive species: Hypoxia leads to collapse of native fish 

and invertebrate populations. 

o Eg: Lake Peipsi (Estonia, 2023) reported widespread fish kills linked to 

prolonged low DO levels. 

2. Disruption of aquatic food webs: Zooplankton and mid-level consumers decline, 

collapsing predator-prey dynamics. 

o Eg: Lake Victoria recorded falling Nile perch stocks, affecting both 

biodiversity and livelihoods. 

3. Greenhouse gas emissions from anaerobic zones: Oxygen-deprived layers increase 

methane and nitrous oxide release. 

o Eg: PLOS Biology (2022) estimates lakes emit 1.3 Gt CO₂-eq/year from 

hypoxic sediments globally. 

4. Suppression of nitrogen fixation: Deoxygenated waters hinder microbial nutrient 

cycling and ecological productivity. 

o Eg: Vembanad Lake (Kerala) shows reduced nitrogen retention during peak 

monsoon hypoxia. 
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5. Favouring of invasive low-oxygen species: Hypoxia allows non-native, tolerant 

species to displace native ones. 

o Eg: Lake Kariba (Zambia) saw tilapia spread rapidly in oxygen-poor zones, 

disrupting native fish populations. 

Long-term mitigation frameworks 

1. Lake-specific adaptive oxygen management plans: Use of real-time modelling and 

AI-driven DO prediction tools. 

o Eg: GLEON (Global Lake Ecological Observatory Network) applies sensor 

networks across 50+ global lakes. 

2. Nutrient load regulation and watershed protection: Control of agricultural and 

sewage runoff to combat eutrophication. 

o Eg: Namami Gange Programme includes bioremediation and sewage 

diversion units in lake-connected stretches. 

3. Artificial oxygenation and geoengineering interventions: Use of aeration and 

biochar-based sediment treatments. 

o Eg: Lake Hallwil (Switzerland) revived through hypolimnetic oxygenation 

between 2016–2021. 

4. Strengthening international climate commitments: Curtailing emissions under 

pathways like SSP2-4.5 to mitigate warming. 

o Eg: IPCC AR6 (2023) warns that DO decline under SSP5-8.5 is 2.3x worse 

than under SSP2-4.5. 

5. Institutional and legal reforms for lake conservation: Robust enforcement through 

constitutional mandates and local governance. 

o Eg: Art. 48A ensures environmental protection; 

o Eg: Madras HC (M. Karpagam v TN Govt, 2021) reaffirmed lakes as 

public trust property under state stewardship. 

Conclusion 

Lake deoxygenation is not just a climate signal but a biological emergency. The way 

forward demands a fusion of climate foresight, ecological engineering, and institutional 

integrity to safeguard our freshwater futures. 

Disaster and disaster management. 

Q. Explain the concept of 'heat index' and its role in assessing heatwave severity. 

How does the rise in night-time temperatures amplify the adverse effects of 

heatwaves on human health? (10 M) 

Introduction 

The heat index is a vital tool used to measure the combined impact of temperature and 

humidity on the human body. Rising night-time temperatures further aggravate heatwave 

effects, posing severe health risks. 
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Body 

Concept of heat index and its role in assessing heatwave severity 

The heat index represents the apparent temperature felt by the human body when relative 

humidity is factored in with the actual air temperature. 

1. Physiological impact: High humidity reduces the body’s ability to cool down 

through sweating. 

o Eg: During the 2015 Indian heatwave, high humidity levels resulted in over 

2,300 fatalities, particularly in Andhra Pradesh and Telangana. 

2. Risk identification: The heat index helps determine heat stress zones, enabling 

targeted alerts. 

o Eg: The IMD’s "Orange" and "Red" alerts are based on heat index 

predictions to warn vulnerable groups. 

3. Public health guidance: Helps in issuing advisories for hydration, rest breaks, and 

medical care. 

o Eg: The Ahmedabad Heat Action Plan incorporates heat index data to guide 

public interventions. 

Rising night-time temperatures exacerbate heatwave impacts 

Increased night-time temperatures reduce the body’s ability to recover, elevating heat stress 

risks. 

1. Impaired recovery: The body needs cooler temperatures at night to recuperate from 

heat exposure. 

o Eg: In 2023, prolonged high night-time temperatures in Delhi NCR resulted 

in a surge in heatstroke cases. 

2. Vulnerability of elderly and ill: Higher night temperatures increase mortality risks 

in senior citizens and those with chronic illnesses. 

o Eg: According to The Lancet Countdown (2023), heat-related mortality 

among vulnerable populations in India has increased by 55% since 2000. 

3. Increased urban risk: Urban Heat Island (UHI) effects worsen night-time 

temperatures in densely populated cities. 

o Eg: Mumbai recorded persistently high night temperatures in May 2023, 

heightening heat stress. 

4. Strain on energy systems: Prolonged heat at night increases air-conditioning 

demand, impacting power supply and grid stability. 

o Eg: Cities like Bengaluru witnessed power cuts during the April 2023 

heatwave due to heightened night-time cooling demand. 

Conclusion 

A combined focus on heat index-based forecasting and urban cooling strategies is 
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essential to mitigate heatwave risks. Integrating these measures into India's National Action 

Plan on Climate Change (NAPCC) can enhance resilience against extreme heat events. 

Linkages between development and spread of extremism. 

Role of external state and non-state actors in creating challenges 

to internal security. 

Challenges to internal security through communication networks, 

role of media and social networking sites in internal security 

challenges, basics of cyber security; money-laundering and its 

prevention. 

Q. The Cyber Crime Prevention against Women and Children (CCPWC) scheme 

reflects the Centre-State cooperative framework in tackling cyber crimes against 

vulnerable sections. Elucidate. Also, assess the role of capacity-building 

initiatives under this scheme. (10 M) 

Introduction 

The Cyber Crime Prevention against Women and Children (CCPWC) scheme launched 

by the Ministry of Home Affairs (MHA) plays a pivotal role in strengthening Centre-State 

cooperation to combat cyber crimes. By providing financial support, technological 

resources, and training frameworks, it addresses jurisdictional challenges and empowers 

law enforcement agencies (LEAs). 

Body 

Centre-State cooperative framework under CCPWC 

1. Financial Assistance to States/UTs: Central funding supports States in setting up 

cyber forensic-cum-training laboratories, hiring junior cyber consultants, and 

conducting training programs. 

o Eg: As of March 2024, funds have been allocated to 33 States/UTs for 

forensic lab establishment, excluding Tamil Nadu. 

2. Training Curriculum for State Personnel: The MHA has developed specialized 

training content for LEAs, Public Prosecutors, and Judicial Officers, strengthening 

investigation and prosecution capabilities. 

o Eg: Over 24,600 personnel have been trained under this framework. 

3. Indian Cyber Crime Coordination Centre (I4C): I4C coordinates cyber crime 

responses across States/UTs and ensures knowledge-sharing. 

o Eg: Seven Joint Cyber Coordination Teams (JCCTs) address jurisdictional 

challenges in hotspots like Jamtara, Mewat, and Ahmedabad. 
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4. Technology-Driven Coordination Tools: Platforms like Samanvaya facilitate 

interstate data-sharing, ensuring coordinated action. 

o Eg: The ‘Pratibimb’ module tracks cyber crime infrastructure and criminal 

movement. 

5. National Cyber Crime Reporting Portal: This platform enables citizens to directly 

report cyber crimes for immediate action by State LEAs. 

o Eg: More than 69 lakh cyber tipline reports have been shared with 

States/UTs since the signing of an MoU with NCMEC in April 2019. 

Assessment of capacity-building initiatives under CCPWC 

1. Cyber Forensic-Cum-Training Laboratories: These labs provide States with 

advanced forensic tools to investigate and prosecute cyber crimes efficiently. 

o Eg: The National Cyber Forensic Laboratory (Investigation) in New Delhi 

has assisted in over 11,835 cyber crime cases. 

2. Skill Development for Law Enforcement: Specialized training enhances 

investigation, prosecution, and awareness-building capabilities. 

o Eg: More than 24,600 officers have been trained across States/UTs since the 

scheme's launch. 

3. Cyber Fraud Mitigation Centre (CFMC): Facilitates real-time cooperation between 

LEAs, banks, payment aggregators, and telecom service providers for fraud 

detection. 

o Eg: CFMC has successfully coordinated in 6,046 arrests and resolved 36,296 

cyber investigation assistance requests. 

4. Digital Awareness Campaigns: Platforms like Cyber Dost, metro announcements, 

and newspaper advertisements have enhanced public vigilance. 

o Eg: The ‘Digital Arrest Scam Awareness Campaign’ in Delhi Metro is a 

recent initiative. 

5. Sahyog Portal for Digital Content Control: Facilitates swift communication 

between LEAs and digital intermediaries to disable harmful content. 

o Eg: The portal has expedited requests under Section 79 of the IT Act, 2000. 

Conclusion 

The CCPWC scheme has significantly enhanced Centre-State cooperation by combining 

financial support, training, and technological integration. Going forward, increased 

investment in artificial intelligence (AI)-driven monitoring tools, public awareness, and 

international partnerships will be crucial to safeguard vulnerable groups from evolving 

cyber threats. 

Q. Assess the scientific principles behind infrasonic and ultrasonic weapons and 

evaluate their potential as security threats in asymmetric warfare. (10 M) 

Introduction 
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Sound-based weapons utilize the manipulation of frequency and intensity to impact human 

physiology and infrastructure. Their non-lethal yet disruptive nature has made them 

increasingly relevant in modern conflict scenarios. 

Body 

Scientific principles behind infrasonic and ultrasonic weapons 

1. Infrasound (Below 20 Hz): Utilizes low-frequency sound waves that are inaudible 

to humans but can cause discomfort, disorientation, and internal organ vibration. 

o Eg: Infrasound devices have been explored in riot control situations to induce 

panic and disorientation. 

2. Ultrasound (Above 20 kHz): Uses high-frequency sound waves that can penetrate 

materials, affecting nervous systems, balance, and hearing. 

o Eg: The 'Havana Syndrome' incident in 2016, suspected to involve 

ultrasonic devices, caused neurological symptoms among US diplomats in 

Cuba. 

3. Resonance Effect: Exploits the natural frequency of objects, causing physical 

vibration or damage without direct contact. 

o Eg: Infrasound devices have reportedly been experimented with to damage 

enemy equipment by targeting weak mechanical resonances. 

4. Directional Sound Technology: Uses concentrated sound beams to target specific 

individuals or groups. 

o Eg: LRAD (Long Range Acoustic Device) used for crowd control and 

maritime security. 

5. Frequency Modulation (FM): Manipulates sound wave patterns to induce dizziness, 

headaches, or cognitive disorientation. 

o Eg: Alleged use of FM techniques by Chinese border forces to disrupt 

communication devices in conflict zones. 

Potential as security threats in asymmetric warfare 

1. Stealth and Covert Operations: Sonic weapons are difficult to detect, making them 

ideal for espionage, assassination, or disruption tactics. 

o Eg: Alleged deployment of sonic devices targeting US and Canadian 

diplomats in China (2018). 

2. Civilian Infrastructure Disruption: Sound waves can damage sensitive equipment 

like radar systems, communication lines, or electronic controls. 

o Eg: Suspected sonic attacks on embassy equipment in Cuba raised 

diplomatic tensions. 

3. Psychological Manipulation: Sustained exposure can induce paranoia, anxiety, and 

panic, potentially influencing public sentiment in unstable regions. 

o Eg: Psychological distress reported during alleged sonic attacks in 

Uzbekistan (2019). 
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4. Targeting Military Personnel: Infrasound devices can incapacitate soldiers without 

visible injury, posing challenges for combat readiness. 

o Eg: Russian military experiments explored infrasonic impacts on enemy 

battalions for battlefield advantage. 

5. Crowd Control and Protest Suppression: Sonic devices are increasingly deployed 

to control dissent in politically unstable regions. 

o Eg: Alleged use of sonic weapons during Belgrade protests (March 2025). 

6. Cyber-physical Threats: Integration of sonic devices with IoT systems, 

autonomous drones, or smart infrastructure can disrupt vital services. 

o Eg: Studies indicate the possibility of acoustic attacks disabling surveillance 

drones in hostile regions. 

Conclusion 

The emergence of sonic weapons as a tactical tool in asymmetric warfare underscores the 

need for robust international regulation and advanced countermeasures. As conflicts 

increasingly exploit psychological and sensory manipulation, strategic preparedness must 

combine scientific innovation with legal safeguards to ensure national security. 

Security challenges and their management in border areas - 

linkages of organized crime with terrorism. 

Q. Gold smuggling poses a multifaceted challenge to India’s economic stability, 

national security, and law enforcement frameworks. Discuss. Also suggest 

comprehensive measures to address these concerns. (15 M) 

Introduction 

Gold smuggling in India has evolved from isolated incidents to a sophisticated network 

posing grave risks to the economy, security, and governance. Its growing links with 

organized crime and international syndicates demand urgent attention. 

Body 

I. Impact on economic stability 

1. Revenue loss for the government: Gold smuggling leads to significant losses in 

customs duties and GST revenue, affecting public finances. 

o Eg: The DRI’s 2023 report estimated that gold smuggling cost India over 

₹2,000 crore annually in tax evasion. 

2. Distortion of domestic gold market: Smuggled gold disrupts legitimate trade, 

reducing market stability and consumer confidence. 

o Eg: The World Gold Council (2023) highlighted that smuggled gold 

accounted for nearly 20% of India’s gold demand. 



 

82 
 

3. Impact on forex reserves: Increased demand for illegal gold channels foreign 

exchange through informal routes, worsening the current account deficit. 

o Eg: Rising informal gold imports were linked to India’s widening CAD in FY 

2023. 

4. Link to money laundering: Smuggled gold is often used to launder illicit funds, 

creating a parallel financial network. 

o Eg: The Karipur Gold Smuggling Case (2021) revealed gold being used to 

convert black money into assets. 

II. Impact on national security 

1. Terror financing risks: Gold smuggling networks have been exploited to finance 

terror groups through hawala and informal routes. 

o Eg: The NIA’s 2020 probe exposed gold smuggling funding extremist 

activities in Kerala. 

2. Link to organized crime syndicates: Gold smuggling often involves transnational 

criminal networks that exploit India’s vast coastline. 

o Eg: The 2022 Gujarat coast operation intercepted a gold consignment linked 

to international drug cartels. 

3. Compromise of border security: Smugglers exploit porous borders, especially with 

Myanmar, Bangladesh, and the Middle East trade routes. 

o Eg: The 2023 DRI bust at the Indo-Myanmar border exposed smuggling 

networks using unguarded routes. 

4. Threat to economic sovereignty: Illicit gold inflow undermines the Indian banking 

system by bypassing regulated financial channels. 

o Eg: The 2022 FATF report flagged India’s vulnerability to gold-based illicit 

finance. 

III. Impact on law enforcement frameworks 

1. Corruption within enforcement agencies: Smuggling networks often compromise 

customs, police, and revenue officials. 

o Eg: The 2018 Delhi Airport gold smuggling case revealed collusion with 

customs officials. 

2. Strain on investigative agencies: Coordinated operations involving CBI, DRI, and 

ED face delays due to bureaucratic bottlenecks. 

o Eg: The Karipur Gold Smuggling Case faced prolonged delays due to multi-

agency conflicts. 

3. Legal loopholes and delays: Weak enforcement of the Customs Act, 1962 and 

PMLA, 2002 results in slow prosecution. 

o Eg: The Supreme Court’s 2021 directive stressed expedited trials for 

smuggling cases. 

4. Technological deficiencies: Lack of modern surveillance, such as AI-based tracking 

and automated scanners, weakens enforcement. 
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o Eg: The DRI’s 2023 recommendation urged the installation of X-ray 

baggage scanners in vulnerable airports. 

IV. Comprehensive measures to address concerns 

1. Enhanced inter-agency coordination: Establishing a National Smuggling Control 

Task Force under the Home Ministry to improve intelligence-sharing and ensure 

multi-agency coordination. 

o Eg: The FATF’s 2023 report recommended strengthening inter-agency 

cooperation to curb gold-linked money laundering. 

2. Strengthening border security: Deploying AI-powered surveillance systems, 

enhanced drone patrolling, and coastal radar networks to track smuggling routes. 

o Eg: The Sagarmala Project has strengthened surveillance along India’s 

western coastline. 

3. Legislative reforms and stricter penalties: Amend the Customs Act, 1962 to 

classify large-scale gold smuggling as a serious economic offense with higher 

penalties. 

o Eg: The Law Commission’s 2023 report recommended stricter penalties for 

transnational smuggling crimes. 

4. Public awareness and consumer engagement: Launch nationwide campaigns to 

inform consumers about the risks of illegal gold purchases and promote traceable gold 

trade practices. 

o Eg: The World Gold Council’s (2022) campaign on “Gold for Good” 

promoted transparent sourcing. 

Conclusion 

Curbing gold smuggling requires a multipronged approach combining robust law 

enforcement, technological intervention, and public awareness. By strengthening institutional 

frameworks and tightening regulatory gaps, India can effectively mitigate the risks posed by 

this illicit trade. 

Q. Terrorist groups are increasingly exploiting difficult terrains to establish 

hideouts, making detection challenging for security forces. Examine the 

implications of this trend for India's internal security. What strategies should be 

adopted to strengthen surveillance in such areas? (15 M) 

Introduction 

Terrorist groups are increasingly exploiting challenging terrains such as dense forests, 

mountainous landscapes, and remote valleys to evade security surveillance. This trend poses 

serious security concerns for India, necessitating proactive and adaptive countermeasures. 

Body 
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Evidence of terrorist groups exploiting difficult terrains 

1. Enhanced concealment: Dense foliage, caves, and rocky outcrops provide ideal 

conditions for militants to evade drones and satellite tracking. 

o Eg: The recovery of arms caches from Bhaderwah forests (March 2025) 

highlights this tactic. 

2. Proximity to traditional infiltration routes: Difficult terrains often intersect with 

routes historically exploited for infiltration. 

o Eg: The Pir Panjal Range is a known corridor for cross-border movement. 

3. Weather-induced security gaps: Fog, snow, and storms create surveillance blind 

spots, enabling undetected movement. 

o Eg: Militants have exploited adverse weather in the Baramulla sector for 

infiltration. 

4. Absence of fixed infrastructure: Remote regions often lack CCTV networks, road 

connectivity, and checkpoints, making surveillance difficult. 

o Eg: Limited infrastructure in Kishtwar forests enabled insurgent presence for 

years. 

5. Exploitation of eco-tourism zones: Militants have used popular trekking and tourist 

routes to blend in with civilians and establish hideouts. 

o Eg: Infiltrators disguised as tourists exploited routes near Gulmarg forests 

(2024). 

Implications for India’s internal security 

1. Greater arms smuggling networks: Remote hideouts enable storage and distribution 

of illegal arms without immediate detection. 

o Eg: The seizure of AK-47 rounds and grenades in Doda (2025) reflects this 

risk. 

2. Increased sleeper cell activity: Hidden networks operating from remote terrains 

facilitate the mobilisation of sleeper cells in urban hubs. 

o Eg: Militants linked to the Lashkar-e-Taiba used remote hideouts in Rajouri 

forests to launch coordinated attacks in 2023. 

3. Rising insurgency in non-traditional zones: The use of terrains outside conflict-

prone areas expands militant reach. 

o Eg: Insurgent movements in Himachal Pradesh forests (2024) raised new 

security concerns. 

4. Expanded narcotics trade routes: Isolated terrains are being increasingly exploited 

for the transit and storage of narcotics. 

o Eg: The Tangdhar route has witnessed increased drug trafficking linked to 

terror funding. 

5. Infiltration of radical propaganda: Remote insurgent hubs serve as ideological 

training centers, enabling sustained radicalisation. 

o Eg: Extremist elements in Poonch’s forest zones have facilitated militant 

indoctrination. 
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Strategies to strengthen surveillance in difficult terrains 

1. Deployment of stealth drones: Using low-altitude reconnaissance drones equipped 

with thermal sensors can enhance visibility in dense vegetation. 

o Eg: The deployment of Black Hornet Nano drones improved counter-

insurgency operations in J&K. 

2. Creation of territorial surveillance grids: Establishing permanent observation grids 

with AI-integrated sensors ensures real-time detection of movement. 

o Eg: The deployment of smart surveillance towers near the Poonch sector 

aided in detecting infiltrators. 

3. Enhanced training of forest-specific counter-insurgency units: Specialized 

commando units trained for high-altitude and jungle warfare can neutralize threats 

efficiently. 

o Eg: The Indian Army’s Ghatak Platoon has been instrumental in remote 

area operations. 

4. Use of crowd-sourced intelligence tools: Integrating anonymous digital platforms 

for local communities to report suspicious activity can improve grassroots 

surveillance. 

o Eg: The use of the Suraksha App in Jammu has strengthened early detection. 

5. Deployment of satellite-enabled movement sensors: Installing seismic sensors that 

detect ground vibrations can identify insurgent foot movement in isolated zones. 

o Eg: Such sensors were recently deployed in Kupwara’s dense forests, 

improving detection rates. 

Conclusion 

Terrorist exploitation of difficult terrains necessitates a strategic blend of advanced 

technology, community engagement, and specialized commando operations. Investing in 

adaptive surveillance tools will be key to securing India’s vulnerable regions against evolving 

threats. 

Various Security forces and agencies and their mandate. 
 


