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Indian Economy and issues relating to planning,‘mobilization, of resouxees, growth, development and
employment.

Q. A calibrated import substitution strategy can Stkengthen d@mestic capabilities without resorting to
protectionism. Analyse this statement. Evaluate itS relevance for‘India’s export ambitions. Outline a
balanced trade policy framework «(25sM)

Introduction

India’s trade challenge is nerlonger merely about exporting more, but exporting with deeper domestic value
addition. A smart import substitution strategy can become a tool of competitiveness only when it builds
capability, not complacency.

Body

Calibrated import substitution and domestic capabilities

1." Capability creation, not autarky: Calibrated import substitution focuses on reducing dependence in
strategic sectors while keeping firms exposed to global competition.
Eg: PLI schemes in electronics and pharmaceuticals seek to build domestic scale while encouraging
firms to integrate with global value chains.

2. Strategic resilience: Reducing critical import dependence in sectors like electronics, active
pharmaceutical ingredients and solar components strengthens economic security.
Eg: India’s push for domestic APl production after Covid-19 supply disruptions shows how import
dependence can become a strategic vulnerability.

3. Value addition: Import substitution becomes useful when it raises domestic content rather than
merely assembling imported components.
Eg: India’s electronics exports have risen significantly, but deeper localisation of semiconductors,
components and design capacity remains essential.




4.

Innovation push: Domestic capability improves when import substitution is linked with research,
standards and technology upgrading.

Eg: The Semicon India Programme aims to build semiconductor design and manufacturing
capacity, not just restrict imports.

Risk of protectionism: If tariffs and restrictions are used without productivity gains, domestic firms
may become inefficient and costly.

Eg: The experience of pre-1991 industrial licensing shows that excessive protection can reduce
competitiveness and consumer choice.

Relevance for India’s export ambitions

Supports $2 trillion target: India’s goal of $2 trillion exports by 2030-31 requires domestic
manufacturing depth along with services strength.

Eg: The government has targeted $1 trillion merchandise exports and $1 trillion services exports
by 2030-31 through sectoral strategies.

Improves trade balance: Substituting high-value imports:can reduce pressure on the current
account while freeing capacity for exports.

Eg: Electronics and crude-linked inputs remain major import-heavy areas, making domestic
capability important for external stability.

Strengthens export competitiveness: Domestic supplier ecosystems reduce input costs, shorten
supply chains and improve delivery reliability.

Eg: Automotive and engineering goods exports benefit when local vendor networks provide quality
components at competitive scale.

Geopolitical advantage: Firmsare diversifying supply chains under China-plus-one strategies,
giving India space to attract investment.

Eg: India’s production-linked incentives in mobile manufacturing have helped expand electronics
exports amid globalssupply chain shifts.

Employment generation: Import substitution in labour-intensive sectors can support jobs if aligned
with export markets.

Eg: Textiles, footwear, toys and food processing can combine domestic sourcing with export-led
employment expansion.

Balanced trade.policy framework

1.

WTO-compatible‘incentives: Support should focus on infrastructure, technology, logistics and
credit rather than prohibited export subsidies.

Eg: Schemes like RoODTEP refund embedded duties and taxes, making exports competitive without
violating WTO principles.

Time-bound protection: Any tariff or non-tariff support must be temporary and linked to
performance benchmarks.

Eg: Sectoral support under PL is tied to investment and production thresholds, reducing the risk of
permanent protection.

Input cost rationalisation: Exporters need affordable inputs; excessive import duties on
intermediates can hurt competitiveness.

Eg: Electronics exports require cheaper access to components until India develops full domestic
component ecosystems.




4. Export monitoring framework: Real-time monitoring of sectoral targets can identify bottlenecks in
logistics, finance and market access.
Eg: The proposed IT-enabled export monitoring platform can improve accountability across line
ministries and commodity divisions.

5. Trade agreement strategy: Import substitution must be combined with market access through
balanced Free Trade Agreements.
Eg: India-UAE CEPA, 2022 has opened export opportunities while allowing India to deepen trade
partnerships.

6. MSME integration: Domestic capability will remain shallow unless MSMEs.are linked to formal
export supply chains.
Eg: The Districts as Export Hubs initiative aims to connect local productswith global markets.

Conclusion
India must avoid the extremes of import dependence and inward-looking protectionism. The real‘goal should
be competitive self-reliance, where domestic capacity becomes a launchpad for global exports.

Q. Analyse the concept of geo-economic fragmentation. Discuss its impagt.on glebal financial flows.
Evaluate India’s strategic response in this context. (15/M)

Introduction

The global economic order is witnessing a shift from integration to strategic fragmentation driven by
geopolitics and economic security concerns. This transition is redefining trade, capital flows, and financial
stability across nations.

Body

Concept of geo-economic fragmentation

1. Shift from globalisation to strategic blocs: Countries are reorganising economic relations based on
geopolitical alignments rather than efficiency.
Eg: Rising use of tariffs, export controls and industrial policies by major economies has led to
fragmentation.of supply chains, as highlighted in recent central bank assessments

2. Weaponisation of economic tools: Trade, technology and finance are increasingly used as strategic
instruments in.global power competition.
Eg: Restrictionsion semiconductors and critical technologies between major economies reflect
economic statecraft replacing free-market principles

3." Regionalisation of production networks: Firms are adopting “friend-shoring” and “near-shoring”
strategies to.reduce geopolitical risks.
Eg: Shift of manufacturing bases from China to countries like Vietnam and India shows supply
chain diversification trends

4. Fragmentation of financial systems: Capital flows are increasingly influenced by political
considerations rather than purely economic returns.
Eg: Observations indicate that free movement of capital is being affected, leading to
fragmentation of financial flows globally

5. Erosion of multilateral frameworks: Institutions like WTO face challenges due to unilateral
actions and protectionist policies.
Eg: Stalemate in WTO dispute settlement mechanism since 2019 has weakened rule-based global
trade governance

Impact on global financial flows




Volatility in capital movements: Increased uncertainty leads to sudden inflows and outflows,
destabilising emerging markets.

Eg: Episodes of capital flight from emerging economies during global tightening cycles show
sensitivity of flows to geopolitical risks

Reduced efficiency in capital allocation: Investment decisions are driven by political alignment
rather than economic fundamentals.

Eg: Diversion of FDI into politically aligned economies rather than cost-efficient locations affects
global productivity

Rise of parallel financial architectures: Alternative payment systems and currency arrangements
are emerging to bypass dominant systems.

Eg: Efforts by some countries to reduce dependence on SWIFT and US dollar indicate
fragmentation of global financial infrastructure

Increased systemic risk due to opacity: Growth of private credit and non-bank-finance.adds
complexity and risk transmission channels.

Eg: Rapid growth of private credit markets creating opacity and systemic risk linkages has
raised concerns globally

Higher borrowing costs and risk premiums: Geopolitical tensions increase‘uncertainty, raising
cost of capital globally.

Eg: Elevated global interest rates and risk premiums post-pandemic have impacted sovereign
borrowing costs

India’s strategic response

1. Strengthening macroeconomic fundamentals: Focus on stability to withstand external shocks
through prudent policies.
Eg: India maintains comfortable forex reserves with high“import cover, enhancing resilience
against external volatility

2. Diversification of trade partnerships: Expanding bilateral and regional agreements to reduce
dependency on specific markets.
Eg: Recent trade agreements with UAE and Australia aim to secure diversified market access

3. Promoting domestic manufacturing and supply chain integration: Initiatives to position India as
an alternative glebal praduction hub.
Eg: PLI scheme encourages investment in sectors like electronics and semiconductors to integrate
into global value chains

4. Deepening financial markets and regulatory reforms: Enhancing market efficiency and stability
to attract capital.
EQg: Policy focus on broadening participation in G-Sec markets and improving derivative
markets reflects ongoing reforms

5. Leveraging digital and technological capabilities: Building competitive advantage in emerging
sectors to navigate fragmentation.
Eg: Expansion of digital public infrastructure like UPI and ONDC strengthens India’s economic
positioning globally

Conclusion

Geo-economic fragmentation is an enduring structural shift requiring adaptive strategies rather than reactive
policies. India’s balanced approach of resilience-building and strategic integration can convert emerging
risks into long-term opportunities.




Q. “India’s growth model is witnessing structural fatigue, reflected in stagnating white-collar
employment and weakening small business vitality”. Examine the causes of this phenomenon and its
implications for income distribution. (15 M)

Introduction

India’s post-1991 growth model is entering a phase where structural bottlenecks are constraining its ability
to generate broad-based prosperity. The emerging disconnect between growth and employment signals
deeper distortions in the economic structure.

Body

Structural fatigue in growth model

1. Stagnation of white-collar employment: The expansion of formal salaried,jobs has slowed despite
rising educational attainment, indicating jobless growth.
Eg: Periodic Labour Force Survey (PLFS) 2022-23 shows rising participation but limited growth
in regular salaried employment, with a shift towards self-employment.

2. Weakening small business vitality: MSMEs, which are critical for employment generation, face
declining competitiveness and financial stress.
Eg: MSME Ministry Annual Report 2023<24 highlights issues like credit constraints and
delayed payments, affecting nearly 6.3 erore MSMEs.

3. Concentration of economic power: Growth.is increasingly driven by large firms, reducing the
dynamism of smaller enterprises.
Eg: Economic Survey 2022-23 notes rising market concentration in sectors like telecom and
digital platforms, limiting«competition.

Causes of structural fatigue

1. Services-led growth limitations: Over-reliance on IT and services has limited employment
absorption capacity.

Eg: NITI Aayog Strategy for New India @75 (2018) flagged that services growth is less labour-
intensive compared to manufacturing.

2. Technologicahdisruption and automation: Al and digitalisation are replacing routine white-collar
roles.

Eg: World Economic Forum Future of Jobs Report 2023 notes increasing automation of clerical
and administrative roles globally.

3. Credit.and regulatory constraints on MSMEs: Limited access to institutional finance and
compliance burdens hinder growth.

Eg: RBI Expert Committee on MSMEs (U.K. Sinha Committee, 2019) highlighted credit gaps
and delayed receivables as major constraints.

4. Informalisation of labour market: Even formal sector jobs are becoming contractual and insecure.
Eg: PLFS data shows a rise in self-employment and casual labour, indicating disguised
informalisation.

5. Global economic headwinds: Slowing global demand and trade uncertainties affect export-oriented
sectors.

Eg: IMF World Economic Outlook 2024 indicates global growth slowdown, impacting India’s IT
and export sectors.




Implications for income distribution

1. Rising income inequality: Gains are concentrated among high-skilled workers and large firms.
Eg: World Inequality Report 2022 shows the top 10% capturing over 57% of national income
in India.

2. Erosion of middle-class stability: Wage stagnation reduces upward mobility and consumption
capacity.
Eg: Household Consumption Expenditure Survey 2022-23 indicates slow growth in real
consumption expenditure for middle-income groups.

3. Regional disparities: Industrial concentration leads to uneven development across states.
Eg: Economic Survey 2022-23 notes western and southern states dominating industrial output,
widening regional gaps.

4. Shift towards precarious employment: Growth of gig and informal work increases income
volatility.
Eg: NITI Aayog Report on Gig Economy 2022 estimates 7.7 million gig workers;expected to rise
significantly, often without social security.

Way forward

1. Strengthening manufacturing base: Promote labour-intensive sectors through targeted policies.
Eg: Production Linked Incentive (PLI) Scheme (2020) aims torboost domestic manufacturing
and job creation.

2. Enhancing MSME ecosystem: Improve credit access and reduce compliance burden.

Eg: Udyam Registration and:-TReDS platforms facilitate formalisation and faster payments to
MSMEs.

3. Skill development and reskilling: Align workforce skills with emerging technologies.

Eg: Skill India Migsion (2015) focuses on industry-relevant skilling and upskilling programmes.

4. Expanding social security: Extend protection to gig and informal workers.

Eg: Code on/Social Security, 2020-provides for inclusion of gig and platform workers.

Conclusion

India’s growth storyumust transition from efficiency-driven to equity-oriented development to remain
sustainable. Avbalanced strategy integrating employment generation with inclusive distribution is essential
for leng-term economic resilience.

Q. Examine the role of the services sector in sustaining India’s economic growth in recent years.
Evaluate theimajor'stsuctural challenges affecting long-term expansion of the sector. Suggest
measures to improve resilience and competitiveness in the sector. (15 M)

Introduction

India’s services sector has emerged as the principal engine of economic growth in the post-reform era,
contributing significantly to GDP, exports and urban employment. In an environment of global uncertainty
and manufacturing slowdown, the sector continues to sustain domestic economic momentum through
finance, logistics, IT, tourism and digital commerce.

Body




Role of the services sector in sustaining India’s economic growth

1. Largest contributor to GDP growth: The services sector contributes more than half of India’s
Gross Value Added, making it the primary driver of economic expansion.
Eg: According to the Economic Survey 2024-25, the services sector contributed nearly 55%o of
India’s GVA, led by finance, trade and digital services.

2. Major source of export earnings: Services exports strengthen foreign exchange reserves and
improve external sector stability through IT, business and financial services.
Eg: India’s software and IT-enabled service exports crossed $200 billion in 2024-25, according to
the Ministry of Commerce and Industry.

3. Employment generation in urban economy: The sector absorbs a large workforce in transport,
logistics, retail, hospitality and communication services.
Eg: Growth in e-commerce and logistics platforms has expanded employment opportunities for
delivery, warehousing and support services in urban India.

4. Catalyst for digital economic transformation: Digital services have accelerated financial
inclusion, productivity and formalisation of the economy.
Eg: The expansion of UPI transactions, crossing billions of monthly transactions in 2025,
strengthened fintech-led economic integration.

5. Support to manufacturing and agriculture:‘Services such as logistics, banking, warehousing and
communication improve efficiency across other sectors.
Eg: Integrated logistics and cold-chain services underthe PM Gati Shakti initiative improved
agricultural and industrial supply-chain connectivity.

6. Resilience during global slowdown: Strong‘domestic demand helped the services sector sustain
growth despite weakening glebal.conditions.
Eg: The HSBC India Services PMI rose t10:58.8 in April 2026, indicating strong domestic activity
despite global geopolitical tensions.
Source: S&P Global PMI Report 2026

7. Attraction of foreign investment: Service industries such as IT, fintech and telecommunications
attract substantial FDI inflows into the'economy.
Eg: Computer software and hardware remained among the top sectors receiving FDI inflows
according to DPHIT data.

Structural challenges affectingdong-term expansion of the services sector

1. “Low quality and informal employment: A large proportion of service-sector jobs remain informal,
low-paid andlacking social security protection.
Eg: Gigworkers in delivery and platform services often face employment insecurity and limited
labour benefits.

2. Regional concentration of services growth: High-end services remain concentrated in metropolitan
regions, creating spatial economic imbalances.
Eg: Cities such as Bengaluru, Hyderabad and Gurugram dominate IT and business services,
while smaller cities lag behind.

3. Weak manufacturing-service linkages: Limited integration with manufacturing restricts broad-
based industrial and employment multipliers.
Eg: India’s service-led growth has not generated manufacturing expansion comparable to East Asian
economies.
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4. Skill mismatch and employability concerns: Rapid technological changes have widened the gap
between workforce skills and industry requirements.
Eg: Reports by NASSCOM highlight shortages in advanced skills such as Al, semiconductor design
and cybersecurity.

5. Infrastructure and logistics constraints: Urban congestion, inadequate digital infrastructure and
costly logistics reduce competitiveness of services.
Eg: High logistics costs, estimated around 13-14% of GDP, affect transport and trade-related
service efficiency.

6. Vulnerability to global disruptions: Tourism, shipping and business services;rfemain highly
sensitive to geopolitical conflicts and external demand shocks.
Eg: The West Asia crisis (2026) negatively affected tourism flows and international business
demand according to HSBC PMI findings.

7. Rising operational and input costs: Persistent inflation in fuel, labour-and utilities affects
profitability and competitiveness of service firms.
Eg: Service firms in 2026 reported higher expenses related to foed, gas and labour-costs in the S&P
Global Services PMI Survey.

Measures to improve resilience and competitiveness in the services'economy

1. Strengthening skill development and human capital: Industry-oriented skilling and digital
training can improve productivity and employability.
Eg: The Skill India Mission and initiatives in/Al and digital skilling aim to create a future-ready
workforce.

2. Promoting balanced regionalgrowth: Expanding digital and physical infrastructure in Tier-2 and
Tier-3 cities can decentralise service-sector growth.
Eg: Growth of IT parks in cities such as Indore, Bhubaneswar and Kochi is reducing metropolitan
concentration.

3. Enhancing logistics and urban. infrastructure: Integrated transport systems and digital
connectivity improve efficiency andreduce operational costs.
Eg: PM Gati Shakti National.Master Plan seeks multimodal infrastructure integration for logistics
and trade efficiency.

4. Farmalisation and social security reforms: Labour protection and formalisation measures can
improve workfarce stability and productivity.
Eg: The Code on Social Security, 2020 includes provisions for gig and platform workers.

5. “Strengthening domestic demand and consumption: Stable incomes and rising purchasing power
support long-term services growth resilience.
Eg: Expansion of digital financial inclusion and rural consumption has strengthened demand for
banking and e-commerce services.

6. Encouraging innovation and technology adoption: Al, cloud computing and fintech innovation
can improve competitiveness in global markets.
Eg: India’s growing Global Capability Centres (GCCs) are increasingly involved in high-end
research and analytics services.

7. Diversifying export markets and service portfolios: Reducing dependence on a few global
markets can improve external resilience.
Eg: India is expanding service partnerships through trade agreements with regions such as the UAE
and Australia.

11




Conclusion

India’s services sector remains central to sustaining economic growth, technological modernisation and
global competitiveness. Strengthening resilience through skilling, infrastructure, regional diversification and
innovation-driven reforms can transform the sector into a durable pillar of inclusive and long-term economic
development.

Q. “The care economy is no longer merely a social welfare concern but an essential pillar of economic
infrastructure.” Explain the growing importance of the care economy in India. Examine its potential
contribution to employment generation. (10 M)

Introduction

India’s demographic transition, rising elderly population and changing family structures are rapidly
increasing the demand for organised care services. The care economysis how emerging not merely as a
welfare requirement but as a critical component of human capital formation, labour{roductivity and
inclusive economic growth.

Body

Growing importance of the care economy in lndia

1. Demographic transition and ageing populatien: Rising life expectancy and declining fertility are
increasing the demand for elderly care, healthcare and assisted living services.
Eg: According to the EAC-PM Working Paper (2026), India’s demand for caregivers is projected
to exceed 30 million by 2050 due to accelerating elderly dependency.

2. Increasing women’s labour force participation needs: Formal care systems reduce unpaid
domestic burdens and.enable greater female workforce participation.
Eg: Expansion.oef childcare and daycare facilities in urban areas has enabled greater participation of
working women in sectors such as IT and services.

3. Changing family structures-and urbanisation: Migration and nuclearisation of families are
weakening traditional household-based care arrangements.
Eg: Rapid urbanisation in metropolitan cities such as Mumbai and Bengaluru has increased
dependence.on paid childcare and elderly care services.

4. Recognition of unpaid care work in the economy: Care work contributes significantly to economic
productivity. despite remaining undervalued in formal accounting systems.
Eg: The EAC-PM paper (2026) estimated women’s unpaid care and domestic work contribution at
nearly 15-17% of GDP equivalent value.

5. Strengthening human capital and productivity: Quality childcare, nutrition and healthcare
services improve long-term educational and workforce outcomes.
Eg: Investments under POSHAN Abhiyaan and Anganwadi modernisation aim to improve child
development and workforce productivity.

6. Reducing household vulnerability and time poverty: Accessible care services help households
manage childcare, healthcare and elderly dependency more efficiently.
Eg: Expansion of institutional healthcare and community support systems during the COVID-19
pandemic highlighted the importance of organised care infrastructure.
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7. Enhancing social protection and inclusive growth: Care infrastructure strengthens welfare

delivery and improves quality of life for vulnerable groups.
Eg: Article 41 of the Indian Constitution directs the State to provide public assistance in cases of old
age, sickness and disablement.

Potential contribution of the care economy to employment generation

Labour-intensive employment generation: The care sector can create large-scale jobs across
childcare, elderly care, healthcare and rehabilitation services.

Eg: The EAC-PM Working Paper (2026) identified the care economy as @ major future
employment frontier in both domestic and global labour markets.

Expansion of women-centric employment opportunities: Care services provide accessible
employment avenues for women, especially in urban and semi-urban areas.

Eg: Women constitute a major share of workers in Anganwadi services, nursing and cemmunity
healthcare systems.

Growth of skilled and semi-skilled workforce: The sector can absorb waorkers with varying skill
levels through structured training and certification systems.

Eg: Programmes under the Healthcare Sector SKill Council.train caregivers, nursing assistants and
allied healthcare workers.

Boost to entrepreneurship and MSMEs: Care-related enterprises such as daycare centres, assisted
living and home healthcare services can expand local'‘economies:

Eg: The proposed Carepreneur Fund recommended by the EAC-PM seeks concessional finance
support for care-sector entrepreneurs:

Generation of rural and community-based employment: Community health and care systems can
create decentralised employment opportunities in ruralregions.

Eg: ASHA workers and frontline healthcare workers form a large community-based workforce
supporting public health outreach.

Multiplier effect on allied sectors: Expansion of the care economy stimulates demand in
pharmaceuticals, nutrition, logistics and digital health services.

Eg: Growth in home healthcare services has increased demand for telemedicine, diagnostic services
and medical equipment supply chains.

Global employment opportunities in caregiving: India can emerge as a major supplier of trained
care professionals to ageing economies worldwide.

Eg: Countries such as Japan and Germany increasingly require foreign caregivers due to
demographic ageing-and labour shortages.

Conclusion

The care economy represents a transformative opportunity to combine social welfare with employment-

intensive economic growth. Building an inclusive, skilled and well-supported care infrastructure can
strengthen human development while creating a resilient and future-oriented labour market in India.

Q. Examine the major causes behind the rising debt burden of Indian states in recent years. Outline a

multi-dimensional strategy for ensuring fiscal sustainability at the state level. (10 M)
Introduction
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State finances have emerged as a critical pillar of India’s macroeconomic stability, as states account for
nearly two-thirds of public capital expenditure in the country. However, rising debt and interest-payment
burdens are increasingly constraining their developmental and welfare capacities.

Body

Major causes behind rising debt burden of states

1.

Expanding welfare commitments: Competitive populism and large subsidy commitments have
widened revenue deficits and increased dependence on borrowings.

Eg: States such as Punjab, West Bengal and Tamil Nadu continue to allocate significant resources
towards subsidies and welfare transfers, contributing to fiscal stress as highlighted in.RBI State
Finances Report 2024-25.

Weak own tax revenue growth: States face structural limitations in generating buoyant tax
revenues due to narrow tax bases and GST dependence.

Eg: After the introduction of GST under Article 279A, states lost substantial indirect.taxation
flexibility, increasing dependence on compensation and transfers.

Rising interest payment obligations: Higher debt accumulation and rising boerrowing costs have
sharply increased interest liabilities for many states.

Eg: As per recent fiscal estimates, Tamil Nadu’s interest payments are projected to consume more
than one-fifth of its revenue receipts in 2026-27.

Off-budget borrowings and contingent liabilities: States increasingly use state PSUs and special
purpose vehicles for hidden borrowings outside budget calculations.

Eg: The CAG has repeatedly flagged off-budget liabilities in sectors such as power distribution and
irrigation projects in severalstates.

Persistent revenue deficits: Expenditure on'salaries, pensions and subsidies has outpaced revenue
growth, reducing fiscal space for productive investments.

Eg: The 15th Finance. Commission warned that high committed expenditure significantly limits
developmental:spending by states.

Multi-dimensional strateqy for fiscal sustainability

1.

Strengthening fiscal responsibility frameworks: States must adhere to prudent debt and deficit
targets under revised fiscal rules.

Eg: The FRBM:Review Committee chaired by N.K. Singh (2017) recommended a sustainable
debt framework with-greater transparency and accountability.

Enhancing revenue mobilisation: Improving property taxation, user charges and digital tax
administration can strengthen state finances.

Eg: States such as Karnataka and Maharashtra have expanded digital tax systems to improve
GST compliance and revenue efficiency.

Rationalising expenditure patterns: States should shift spending from revenue-heavy subsidies
towards productive capital expenditure and targeted welfare delivery.

Eg: The DBT mechanism has reduced leakage in welfare transfers and improved expenditure
efficiency in multiple states.

Improving public sector efficiency: Reforming loss-making state utilities and improving
governance of state-owned enterprises can reduce fiscal pressure.
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Eg: The UDAY Scheme attempted restructuring of DISCOM debt, highlighting the need for
operational reforms alongside financial support.

5. Promoting cooperative fiscal federalism: Stable tax devolution and predictable grants are essential
for balanced state finances and development planning.
Eg: Under Article 280, the Finance Commission recommends tax devolution and grants-in-aid to
improve fiscal balance between Centre and states.

Conclusion

Fiscal sustainability of states is essential not only for macroeconomic stability but alse for sustaining India’s
developmental momentum. A balanced approach combining fiscal discipline, revenue innovation and
institutional reforms is necessary for resilient and growth-oriented state finances.

Q. Dollar dominance in global trade and finance constrains the monetarylautenemy of emerging
economies. Analyse the factors sustaining dollar hegemony. Evaluate its impact on India®s"external
economic policy. (10 M)

Introduction

The dollar is not only a currency; it is the operating.system of global trade, finance and reserves. For India,
this creates a policy challenge where external stability often depends on deeisions taken outside India’s
domestic macroeconomic space.

Body

Relevance of the statement

1. Reduced monetary space: Dollar dominance limits the ability of emerging economies to conduct
fully autonomous monetary palicy because U.S. interest rate changes influence global capital flows
and exchange rates.

Eg: As per BIS 2022, the US dollar was on one side of 88% of global foreign exchange
transactions, showing its centrality in global finance.

2. Imported vulnerability: Even when trade is not directly with the U.S., invoicing and settlement are
often dollar-linked, increasing exposure to exchange rate shocks.

Eg: India’s rupee volatility has increasingly reflected global dollar movements and crude oil price
fluctuations rather than only domestic macroeconomic factors.

Factors sustaining dollar hegemony

1. Reserve currency status: Central banks hold a major share of reserves in dollars because it is
considered liquid, safe and globally acceptable.
Eg: IMF COFER data continues to show the US dollar as the dominant global reserve currency,
reflecting international confidence in dollar-denominated assets.

2. Trade invoicing network: The dollar remains widely used for commaodity pricing, especially crude
oil, making it difficult for import-dependent countries to bypass it.
Eg: India’s external sector remains highly sensitive to fluctuations in global crude oil prices, which
directly affect the rupee and inflation.
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3. Depth of U.S. financial markets: U.S. treasury and dollar markets provide unmatched liquidity and
trust, which alternative currencies currently lack.
Eg: During periods of global uncertainty, investors continue to shift towards U.S. treasury assets,
reinforcing dollar demand.

4. Global dollar debt: Large dollar-denominated borrowing by non-U.S. entities sustains dollar
demand and transmits U.S. monetary tightening globally.
Eg: Federal Reserve rate hikes after the pandemic triggered capital outflows from several emerging
economies, including pressure on the Indian rupee.

Impact on India’s external economic policy

1. Pressure on exchange rate management: India must use forex reserves and monetary tools to
manage rupee volatility, even when shocks are externally generated.
Eg: India’s forex reserves crossed $700 billion in 2025-26, yet the rupee continued to face
depreciation pressures due to global financial tightening.

2. Constraint on trade policy: Dollar dependence increasesithe cost.of imports like crude oil,
electronics and semiconductors, affecting trade balance and inflation.
Eg: India’s rising imports of electronics, semiconductors.and-energy products have structurally
increased demand for dollars.

3. Push for rupee trade settlement: India has tried torreduce dollar dependence through local currency
trade arrangements, but scale remains limited.
Eg: RBI’s 2022 framework for International Trade Settlement in Indian Rupees enabled
invoicing and settlement of trade in'INR with‘partner countries.

4. Need for strategic self-reliance: Dollar.dependence:makes domestic manufacturing, energy
transition and technology capability central to external'sector policy.
Eg: India’s focus on semiconductor manufacturing, renewable energy and Production Linked
Incentive (PLI) schemes aims to reduce long-term external vulnerability.

Conclusion

India cannot exit dollar dominance abruptly, but it can reduce its vulnerability through stronger exports,
lower energy dependence and deeper. rupee settlement networks. The objective should be greater external
resilience supported by technological capability and diversified global partnerships.

Q. Discuss thelgeonomiesignificance of foreign exchange reserves for a developing economy like India.
Examinethe factoks responsible for pressure on India’s forex reserves in recent years. Evaluate the
limitations oficeservexdepletion as a strategy to defend the rupee. (15 M)

Introduction

Foreign exchange reserves act as the first line of defence against external economic shocks and global
financial volatility. In an increasingly interconnected global economy, robust forex reserves provide
macroeconomic credibility, exchange-rate stability, and confidence to investors.

Body

Economic significance of foreign exchange reserves for India
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External payment security: Forex reserves enable India to meet its import obligations, sovereign
debt payments, and external liabilities during periods of global uncertainty.

Eg: As per RBI data (2025), India’s reserves remained above $640 billion, covering nearly 10-11
months of imports, which provided resilience during oil price volatility arising from the West Asia
crisis.

Exchange rate stability: Reserves help the Reserve Bank of India (RBI) intervene in currency
markets to prevent excessive volatility in the rupee.

Eg: During phases of sharp capital outflows in 202224, RBI sold dollars to moderate rupee
depreciation and contain imported inflation arising from rising crude prices.

Investor confidence and sovereign credibility: High reserves improve confidence among foreign
investors, rating agencies, and global financial institutions regarding India’s‘external sector strength.
Eg: Agencies such as Moody’s and S&P have repeatedly highlighted India’s strong reserve position
as a buffer against external shocks despite global uncertainty.

Protection against external shocks: Forex reserves provide insurance.during geopolitical
disruptions, global recessions, or sudden capital flight.

Eg: India utilised reserves during the COVID-19 aftermath.and subsequent global tightening cycle
led by the US Federal Reserve to cushion financial instability.

Support for monetary and macroeconomic stability:/Adequate reserves help maintain liquidity
confidence and support stable macroeconomic management without abrupt'pelicy tightening.

Eg: RBI’s calibrated intervention strategy during periods of global dollar.strengthening helped avoid
disorderly market movements while maintaining monetary flexibility.

Facilitating international trade and strategic autonomy: Strong reserves enhance India’s
bargaining capacity in global trade and reduce vulnerability to sudden external financing pressures.
Eg: India expanded rupee trade settlement.mechanisms with several countries after 2022 to reduce
excessive dependence on dollar-denominated transactions,

Factors responsible for pressure onJdndia’s forex reserves in recent vears

1.

Rising crude oil import hill: India’ssheavy dependence on imported crude oil significantly
increased dollar outflows amid rising global energy prices.

Eg: Following the Russia-Ukraine conflict.and tensions in West Asia, crude prices remained
elevated, widening India’s trade deficit during multiple quarters.

Volatile foreign capital flows: Tight monetary policy in advanced economies triggered outflows
from emerging markets, including India.

Eg: The aggressive interest-rate hikes by the US Federal Reserve during 2022-23 led to
withdrawal of significant Foreign Portfolio Investments (FPI) from Indian markets.

Persistent current account deficit: India’s imports consistently exceeded exports due to high
dependence;on fuel, gold, electronics, and fertilisers.

Eg: According tooRBI Balance of Payments data, merchandise trade deficits remained elevated
because of rising imports of energy and electronic goods.

Rupee defence by RBI: RBI interventions to prevent sharp depreciation led to depletion of reserves
through dollarsales.

Eg: RBIlactively intervened in forex markets during periods when the rupee approached historic
lows against the US dollar in 2022 and 2023.

Global economic slowdown affecting exports: Weak global demand reduced export earnings and
limited forex inflows.

Eg: Sluggish growth in the European Union and slowdown in global trade adversely impacted
India’s exports of engineering goods and textiles.

Gold imports and domestic demand pressures: Strong domestic demand for gold increased non-
essential import expenditure and widened external imbalances.

Eg: India continued to remain among the world’s largest gold importers, contributing substantially to
current account pressures.
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Limitations of reserve depletion as a strategy to defend the rupee

1. Unsustainable in prolonged crises: Continuous dollar sales can rapidly erode reserves if external
pressures persist over a long period.
Eg: During the 1991 Balance of Payments crisis, India’s reserves fell to critically low levels
covering only a few weeks of imports.

2. Limited effectiveness against structural weaknesses: Reserve intervention cannot permanently
address structural trade deficits or productivity gaps.
Eg: Persistent dependence on imported crude oil and electronics continues to exert pressure despite
periodic RBI interventions.

3. Negative investor signalling: Rapid depletion of reserves may create panicamong investors
regarding macroeconomic stability.
Eg: Excessive reserve drawdowns in several emerging economies during globalcrises have
historically triggered concerns about currency sustainability.

4. Opportunity cost of reserve usage: Using reserves extensively reduces resources that could
otherwise strengthen external buffers or financial stability.
Eg: Forex reserves are invested in relatively safe foreign assets;excessive depletion weakens India’s
long-term external insurance capacity.

5. Imported inflation may continue despite intervention: Currency defence may slow depreciation
temporarily but cannot fully offset imported inflation caused by global'cemmadity prices.
Eg: Even with RBI intervention, elevated global crude prices contributed to domestic fuel and input
cost pressures after 2022,

6. Speculative attacks may intensify: Markets may test.the central bank’s capacity if they perceive
reserve defence as unsustainable.
Eg: Several Asian economies during the 1997 Asian Financial Crisis experienced speculative
pressure despite initial reserve interventions,

Conclusion

Forex reserves remain indispensable for ensuring India’s,macroeconomic resilience and external credibility,
but reserve depletion alone cannot sustainably defend the rupee. Long-term stability ultimately depends on
strengthening exports,.enhancing,productivity, diversifying energy sources, and deepening structural
economic reforms,

Q. What is stagflation?'Discuss'the major economic factors responsible for stagflationary conditions
in an economy. (10MM1)
Introduction

Periods of high inflation‘are normally associated with rising production and demand in an economy.
However, when inflation coexists with unemployment, stagnant growth and weak investment, it reflects a
deeper structural imbalance in the economy.

Body

What is stagflation?

1. Simultaneous inflation and low growth: Stagflation refers to a condition where an economy
experiences high inflation, slow or negative economic growth, and high unemployment
simultaneously, creating a difficult macroeconomic situation.

Eg: In 2022-23, many economies witnessed elevated inflation after the Russia-Ukraine conflict,
while growth projections were downgraded by the IMF World Economic Outlook, 2023.
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Breakdown of traditional Phillips Curve relationship: It contradicts the conventional belief that
inflation and unemployment move inversely, as both rise together during stagflationary conditions.
Eg: During the 1973 OPEC oil embargo, advanced economies faced rising prices along with
recessionary trends and unemployment spikes.

Supply-side driven inflationary crisis: Unlike demand-pull inflation, stagflation is largely driven
by disruptions in production, energy and logistics systems that increase costs across sectors.

Eg: Global semiconductor shortages during the post-pandemic recovery phase disrupted
automobile and electronics manufacturing worldwide.

Persistent erosion of purchasing power: Rising prices reduce real incomes and weaken
consumption demand, thereby slowing investment and economic expansion.

Eg: According to the World Bank (2024), food and fuel inflation significantly affected lower-
income households in developing countries.

Policy dilemma for governments and central banks: Measures to control inflation Such as raising
interest rates may further reduce growth and employment opportunities.

Eg: The US Federal Reserve’s aggressive rate hikes in 2022-24 lowerediinflation gradually but
also increased recessionary concerns in advanced economies.

Major economic factors responsible for stagflationary conditions

1.

Energy price shocks: Sharp increases in crude oil'and gas prices.raise transportation, manufacturing
and electricity costs across the economy, causing inflation-alongside reduced production.

Eg: Closure risks around the Strait of Hormuz and disruptions in Gulf energy supplies in 2026
renewed fears of global stagflation. Souree: IMF Reference Forecast, 2026.

Supply-chain disruptions: Breakdown of global logisties networks leads to shortages of critical
inputs, increasing production costs.and slowing.industrial-activity.

Eg: The Red Sea shipping disruptions (2024-25). increased freight costs and delayed global trade
flows, especially for energy and-fertiliser.imports.

Expansionary monetary and fiscal policies: Excessive liguidity infusion and high government
spending can fuel inflation without cerresponding growth in productive capacity.

Eg: Massive post-pandemic stimulus packages in advanced economies contributed to persistent
inflationary pressures during the recovery phase.

Geopolitical conflicts and uncertainty: Wars and strategic tensions reduce investor confidence,
disrupt trade/flows and increase commaodity price volatility, thereby weakening growth.

Eg: The Russia-Ukraine conflict disrupted global wheat, fertiliser and energy markets, severely
affecting import-dependent.economies.

Structural'rigidities in the economy: Low productivity, weak infrastructure, labour market
inefficiencies and import dependence reduce the economy’s ability to absorb shocks effectively.
Eg: India’s dependencé on imported crude oil for nearly 85% of its oil requirement increases
vulnerability to'imported inflation. Source: Ministry of Petroleum and Natural Gas, 2024.

Conclusion

Stagflation represents one of the most complex macroeconomic challenges because it weakens both growth
and price stability simultaneously. Building resilient supply chains, diversifying energy sources and
strengthening productive capacity will be critical for economies to withstand future stagflationary shocks.

Q. Discuss the role of artificial intelligence-related industries in reshaping global trade patterns. What
challenges do such shifts pose for traditional manufacturing and commodity-exporting economies? (15

M)

Introduction
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The new phase of globalisation is being shaped less by low-cost labour and more by data, chips, computing
power and strategic technologies. This creates opportunities for countries integrated into Al value chains,
but also risks excluding economies dependent on traditional exports and primary commodities.

Body

Role of artificial intelligence-related industries in reshaping global trade patterns

1.

Shift towards high-value technology trade: Al has increased demand for semiconductors,
servers, data centres and cloud infrastructure, making technology-intensive goods a major driver
of merchandise trade.

Eg: Global trade growth in 2025 was significantly supported by rising demand for Al-related
hardware products, particularly advanced chips, servers and data-processing equipment.
Concentration of trade gains: Al-led trade is concentrated in economies with advanced
manufacturing, chip design and computing ecosystems, especially the US, €hina, Taiwan and
South Korea.

Eg: Recent global trade trends show that a narrow boom in Al hardware industriesshas masked
stagnation in many traditional manufacturing and commodity sectors.

Reorganisation of global value chains: Al industries are pushing countries to secure supply chains
for chips, rare earths, cloud services and electronics, leading.to friend-shoring and strategic trade
partnerships.

Eg: India’s Semicon India Programme and PL1 scheme for electronics manufacturing aim to
integrate India into strategic technology supply chains.

Rise of services-linked trade: Al expands trade in software, cloud computing, data analytics and
Al-enabled business services, blurring the distinction between goods and services trade.

Eg: India’s IT sector and Global Capability.Centres (GCCs) increasingly provide Al-enabled
automation and analytics solutiens to gloebal firms.

Strategicisation of trade policy: Al-related industries are increasingly linked with national security,
industrial policy and geopolitical competition.

Eg: Export controls on advanced semiconductor technologies and restrictions on chip-manufacturing
equipment reflect the growing strategic dimension of technology trade.

Challenges for traditional manufacturing and commodity-exporting economies

1.

Risk of trade marginalisation: Economies dependent on textiles, agriculture, metals or low-end
manufacturing may lose relevance as trade shifts towards technology-intensive sectors.

Eg: Commodity-dependent'economies have faced weaker export growth despite expansion in Al-
linked sectors of global‘trade.

Weak employment absorption: Al-led growth is capital-intensive and generates fewer large-scale
Jobs compared to labour-intensive manufacturing sectors.

Eg: Automation in logistics, electronics and industrial production reduces the comparative advantage
of low-cest labour in developing economies.

Commodity price vulnerability: Commodity exporters remain exposed to volatile prices and
external shocks because Al-led growth does not equally benefit primary-product sectors.

Eg: Rising global energy and fertiliser costs have increased import bills and inflationary pressures in
many developing countries.

Technology gap and dependency: Developing economies risk becoming consumers rather than
producers of Al technologies, deepening technological dependence.

Eg: Many developing countries remain heavily dependent on imports of advanced semiconductors,
cloud infrastructure and Al computing systems.

Pressure on MSMEs and traditional industries: Small manufacturers often lack the capital, digital
infrastructure and skilled workforce required for Al integration.
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Eg: Labour-intensive sectors such as textiles and leather face competitiveness challenges due to
limited adoption of automation and digital technologies.

6. Fiscal and external-sector stress: Developing countries face higher import bills for technology,
energy and strategic inputs while export earnings remain unstable.
Eg: Several developing economies are experiencing currency depreciation, weaker investor
sentiment and tighter financing conditions amid prolonged geopolitical instability.

Way forward

1. Build domestic technology capability: India must strengthen semiconductor manufacturing, Al
infrastructure, research ecosystems and advanced electronics production.
Eg: The IndiaAl Mission and semiconductor incentive schemes seek to reduce strategic dependence
and promote indigenous technological capacity.

2. Upgrade traditional sectors: Labour-intensive industries should adopt Al-enabled production
systems, digital logistics and smart manufacturing practices.
Eg: Al-based supply-chain management and predictive maintenance can improve productivity in
textile and manufacturing clusters.

3. Diversify export basket: Developing economies mustsmnove towards value-added manufacturing,
digital services and technology-intensive exports.
Eg: India’s push in electronics, pharmaceuticals and green technologies under the PLI framework
aims to improve export diversification.

4. Strengthen international cooperation: Global trade rules should support equitable access to
technology, digital infrastructure and resilient supply chains for developing economies.
Eg: Greater cooperation through multilateral institutions.can help-developing countries secure
financing, technology transfer and capacity-building support.

Conclusion

Al-driven trade can either deepen global inequalities or become a catalyst for inclusive growth. The real
challenge for developing economies lies not merely in‘adapting to technological change, but in securing a
meaningful role within emerging Al-centred global.value chains.

Q. Discuss the role @f foreign-exehangeresérves in protecting an economy against external shocks.
Analyse their limitations during periods of sustained currency pressure. Suggest ways to enhance
external-sectoriresilience. (15'M)

Introduction

In amera of volatile capital flows, geopolitical uncertainties and commaodity-price shocks, foreign-exchange
reserves.serve as.a country's first line of defence against external-sector instability. India’s forex reserves
stood at around US$ 691 billion in May 2026 according to RBI data, providing significant protection
against sudden external disruptions.

Body
Role of foreign-exchange reserves in protecting an economy against external shocks

1. Exchange-rate stabilisation: Forex reserves enable the central bank to intervene in currency
markets to reduce excessive volatility and prevent disorderly depreciation of the domestic currency.
Eg: During episodes of rupee volatility in 2022-23 following aggressive U.S. monetary tightening,
the RBI utilised reserves to smooth exchange-rate fluctuations and maintain market confidence.

2. Import-payment security: Adequate reserves ensure uninterrupted financing of essential imports
such as crude oil, fertilisers and critical industrial inputs during external crises.
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Eg: Following the Russia—Ukraine conflict (2022) and elevated oil prices, India's substantial
reserves helped sustain import payments without major balance-of-payments stress.

Confidence for foreign investors: Large reserve buffers reassure global investors regarding a
country's external solvency and repayment capacity.

Eg: International agencies such as the IMF and credit-rating institutions consider reserve adequacy
an important indicator of macroeconomic stability and external strength.

External debt servicing capacity: Reserves provide liquidity for meeting sovereign and private-
sector external debt obligations during periods of global financial turbulence.

Eg: India's relatively comfortable reserves-to-short-term external debt positionshas strengthened
resilience compared with many emerging economies facing refinancing pressures.

Protection against capital flight: Forex reserves help absorb shocks arising from sudden portfolio
outflows and global risk aversion.

Eg: During periods of FPI withdrawals from emerging markets, reserve=backed intervention helped
moderate financial-market disruptions in India.

Limitations of foreign-exchange reserves during sustained currency.pressure

1.

Finite nature of reserves: Continuous intervention can rapidly deplete reserves if underlying
economic pressures persist for long periods.

Eg: During the 1991 Balance of Payments crisis, India’s reserves fell to levels sufficient for only a
few weeks of imports, illustrating the limitsof reserve defence.

Inability to address structural weaknesses: Reserves.cannot permanently offset large current-
account deficits, weak export competitiveness,or persistent import dependence.

Eg: Economies heavily dependent‘on energy imports often‘experience recurring exchange-rate
pressures despite substantial reserve holdings when oil prices remain elevated.

Opportunity cost of reserve accumulation: Maintaining large reserves involves holding low-yield
foreign assets, resulting in forgone domestic investment opportunities.

Eg: Most reserves are invested in highly liquid'sovereign securities such as U.S. Treasury assets,
which prioritise safety over high returns.

Vulnerability to speculative market forces: Persistent speculative attacks or strong global dollar
appreciation'can overwhelm reserve-based interventions.

Eg: Several Asian-economies during the 1997 Asian Financial Crisis witnessed sharp currency
pressures despite possessing significant reserves.

Valuation and liquidity risks: Reserve values may fluctuate due to exchange-rate movements,
interest-rate changes and shifts in global financial conditions.

Eg: Appreciation of the U.S. dollar against other reserve currencies can affect the valuation
composition:of reserve portfolios.

Ways to enhance external-sector resilience

1.

Strengthening export competitiveness: Diversifying export products and moving up global value
chains can generate sustainable foreign-exchange earnings.

Eg: Expansion of sectors such as electronics exports and pharmaceuticals has contributed to
improving India's export basket in recent years.

Reducing import dependence: Greater domestic production of critical commodities and energy
sources can lower external vulnerabilities.

Eg: Programmes such as the National Green Hydrogen Mission (2023) aim to reduce long-term
dependence on imported fossil fuels.
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3. Attracting stable long-term capital flows: Emphasis on FDI over volatile portfolio flows improves
the durability of external financing.
Eg: India continues to remain among the leading destinations for foreign direct investment,
providing relatively stable external capital.

4. Promoting rupee internationalisation: Greater use of the rupee in trade settlement can reduce
dependence on foreign currencies and lower exchange-rate risks.
Eg: The RBI's July 2022 framework for international trade settlement in Indian Rupees has
encouraged cross-border transactions in rupees.

5. Maintaining prudent macroeconomic fundamentals: Sustainable fiscal defigits, moderate
inflation and credible monetary policy strengthen confidence in the external sector.
Eg: The Economic Survey and RBI reports consistently emphasise macroeconomic stability as the
cornerstone of external-sector resilience.

Conclusion

Foreign-exchange reserves provide a vital shield against external shocks, but they are‘not a substitute for
strong economic fundamentals. A resilient external sector ultimately rests.on competitive exports,
diversified financing sources and sustained macroeconomic stability ratherthan reserve accumulation alone.

Q. “Bond markets often act as silent referees of fiscal eredibility.” Explain how government bond
yields reflect investor confidence. Evaluate theirgignificance for macroeeonomic management. (10 M)
Introduction

Government securities form the foundation of modern financial systems because they are considered the
safest borrowing instruments in an economy. Consequently, changes in their yields become a real-time
indicator of how investors assess a government's fiscal health;, inflation outlook and policy credibility.

Body

Bond markets as silent referees of fiscal credibility

1. Assessment of fiscal discipline: Rising yields often indicate investor concerns regarding fiscal
deficits, debt'sustainability and.future repayment capacity, while stable yields reflect confidence in
government finances.

Eg: India’s Fiscal Deficit for FY2025-26 is budgeted at 4.4% of GDP (Source: Union Budget
2025-26).. Continued fiscal consolidation has helped maintain investor confidence in Indian G-Secs.

2. Signal of inflation expectations: Investors demand higher yields when they expect persistent
inflation that may erode real returns from government securities.

Eg: During the global inflation surge of 2022-23, sovereign bond yields rose across advanced
economies as markets anticipated prolonged monetary tightening by central banks.

3. Indicatorof policy credibility: Predictable fiscal and monetary policies generally reduce risk
premiums, whereas policy uncertainty pushes yields upward.

Eg: Consistent communication by the Reserve Bank of India’s Monetary Policy Committee has
supported orderly movement in government securities markets.

4. Reflection of sovereign risk perception: Bond yields incorporate market assessment of economic
growth prospects, external vulnerabilities and public debt levels.

Eg: Several countries facing sovereign debt stress witnessed sharp yield spikes before debt
restructuring, highlighting bond markets’ role in risk evaluation.
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5. Measure of investor demand for government debt: Strong domestic and foreign participation
lowers borrowing costs, whereas reduced demand increases yields.
Eg: Inclusion of Indian Government Bonds in JPMorgan’s Government Bond Index-Emerging
Markets (effective June 2024) strengthened global investor interest in Indian debt markets.
Significance of government bond yields for macroeconomic management

1. Benchmark for economy-wide interest rates: Government bond yields serve as reference rates for
corporate bonds, bank loans and other borrowing instruments.
Eg: Changes in the 10-year Government Security yield influence borrowing costs for infrastructure
companies and large corporates raising debt capital.

2. Guide for monetary policy transmission: Yield movements help central banks assess market
expectations regarding inflation, liquidity and future interest rates.
Eg: The RBI closely monitors the sovereign yield curve to evaluate the effectiveness of policy rate
decisions and liquidity operations.

3. Indicator of fiscal sustainability: Rising yields increase interest payment obligations, affecting
fiscal space available for development expenditure.
Eg: According to the Union Budget 2025-26, interest payments continue tQ constitute one of the
largest components of the Union Government’s revenue.expenditure.

4. Influence on investment and growth: Lower.and stable yields encourage private investment,
whereas persistently high yields may crowdut productive investment.
Eg: Elevated global bond yields during recent years increased financing costs for businesses,
affecting investment sentiment across several.economies.

5. Support financial stability assessment: Yield behaviour provides early warning signals regarding
inflationary pressures, liquidity. stress:and macroeconomic imbalances.
Eg: Central banks and financial regulators globally usesovereign yield movements as an important
market-based indicator for monitoring,systemic risks.

Conclusion

Government bond yields are more than berrowing costs; they are continuous market verdicts on economic
governance and fiscal credibility. Sound fiscal management, credible institutions and macroeconomic
stability remainsessential for-keeping yields sustainable and supporting long-term growth.

Q. Assessithe challenges faced bythe Indian middle class in maintaining purchasing power despite
sustained‘eeonamic growth. Riscuss the structural factors responsible for this trend. (10 M)
Introduction

India remains,one of the world’s fastest-growing major economies, with the IMF projecting growth of
around 6.2-6.3% in 2026. However, economic expansion does not automatically translate into proportional
improvements in household welfare, particularly when living costs and financial vulnerabilities rise
simultaneously.

Body
Challenges faced by the Indian middle class in maintaining purchasing power

1. Rising cost of essential services: Expenditure on housing, healthcare and education has increased
faster than average income growth, reducing disposable income available for savings and
consumption.
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Eg: National Health Accounts show that despite declining out-of-pocket expenditure as a share of
total health expenditure, private healthcare costs remain significant for middle-class families facing
major illnesses.

Persistent food and fuel price volatility: Even when headline inflation moderates, fluctuations in
food and energy prices directly affect household budgets and purchasing power.

Eg: CPI food inflation spikes during supply disruptions and the May 2026 fuel price increase
raised transport and logistics costs, affecting household expenditure.

Growing household indebtedness: Increased dependence on retail loans and consumer credit has
resulted in a larger share of income being diverted towards EMI payments.

Eg: RBI Financial Stability Report notes continued growth in retail credit, especially personal
loans and consumer lending segments.

Weak real wage growth in formal sectors: Salary increases in many sectors often struggle to keep
pace with the effective rise in living costs faced by urban households.

Eg: Several private-sector salary surveys in 2025-26 reported.average increments broadly in the
single-digit range despite rising household expenditure pressures.

Limited wealth creation opportunities: Moderate returnsin certain financial assets and rising asset
prices have made wealth accumulation more difficult for middle-income households.

Eg: High property prices in metropolitan cities have increased the gap between income growth and
home affordability for first-time buyers.

Structural factors responsible for this trend

1.

K-shaped growth pattern: Benefits.of econemic.growth are distributed unevenly, with higher gains
accruing to capital-intensive sectors and upper-income groups.

Eg: The Economic Survey has highlighted:the need for broader employment-intensive growth to
ensure more inclusive income gains.

High dependence an imparted energy: Global crude oil price fluctuations transmit into domestic
transport and logistics costs, affecting consumer prices.

Eg: International crude oil movementscontinue to influence domestic fuel pricing and inflation
expectations.

Skill-biased technological.change: Automation and digitalisation have increased productivity but
have also created wage pressures in several middle-skill occupations.

Eg: Growing deployment.of Al-enabled systems in service sectors has intensified concerns
regarding future.income security among white-collar workers.

Inadequate social security coverage: A large segment of the middle class remains outside
comprehensive unemployment, health and pension protection systems.

Eg: The Code on Social Security, 2020 seeks broader coverage, but universal social protection
remains a work in progress.

Structural inflation in essential sectors: Land scarcity, urbanisation, healthcare costs and
educational expenses create sustained upward pressure on household spending.

Eg: The National Education Policy 2020 emphasises improving public education quality partly to
reduce excessive dependence on costly private institutions.

Conclusion
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For the Indian middle class, economic progress must be measured not merely by GDP growth but by
improvements in real incomes, affordability and financial security. A growth model that combines
productivity gains with employment generation, social protection and cost-of-living stability will be
essential for sustaining purchasing power and inclusive prosperity.

Q. Analyse the significance of supply-chain diversification in strengthening economic security. Discuss
the measures taken by India to reduce dependence on vulnerable global networks. What further
reforms are required for resilient growth? (15 M)

Introduction

The disruptions caused by the COVID-19 pandemic, Red Sea shipping attacks and ongeing geopolitical
conflicts have exposed the fragility of hyper-globalised production systems. Inithis context, supply-chain
diversification has emerged as a critical pillar of economic security, strategic autonomy and resilient growth.

Body

Significance of supply-chain diversification in strengthening economic security

1. Reducing import dependence and externalvulnerabilities: Diversified sourcing reduces
overdependence on a single country or region for critical goods, thereby insulating economies from
geopolitical and trade disruptions.

Eg: India’s dependence on China for Active Pharmaceutical Ingredients (APIs) was exposed
during the COVID-19 pandemic, leading to‘concerns over pharmaceutical security.

2. Ensuring energy and commaodity security: Diversified energy procurement protects economies
from price shocks, sanctions and supply disruptions.

Eg: India now sources energy from‘mearly 40 countries, reducing vulnerability to disruptions in
West Asia.

3. Enhancing strategic autonomy: Supply-<chain resilience strengthens a country’s ability to pursue
independent foreign and economic palicies during global crises.

Eg: India continued purchasing:discounted Russian crude during the Russia-Ukraine conflict,
supported by diversified refining and procurement capacities.

4. Stabilising domestic manufacturing and exports: Reliable access to intermediate goods ensures
continuitysin industrial<production and export competitiveness.

Eg: The PLI Scheme for electronics manufacturing helped India emerge as a major smartphone
exporter, reducing dependence on imported finished products.

5. Proteeting against global logistics disruptions: Alternative trade routes and diversified logistics
networks reduce risks from maritime chokepoints and freight disruptions.

Eg: Attacks in the Red Sea region during 2024-26 increased freight and insurance costs for Indian
exporters and importers.

6. Strengthening food and critical mineral security: Diversification helps secure strategic resources
essential for green technologies and food systems.

Eg: India joined the Minerals Security Partnership (MSP) to secure supply chains for lithium,
cobalt and rare earth minerals.

7. Boosting investor confidence and economic resilience: Resilient supply chains reduce uncertainty
and attract long-term investments into manufacturing sectors.

26




Eg: Improvements in India’s logistics ecosystem through infrastructure expansion have strengthened
manufacturing attractiveness.

Measures taken by India to reduce dependence on vulnerable global networks

1.

Production Linked Incentive (PLI) schemes: India launched PLI schemes across sectors such as
electronics, pharmaceuticals, solar modules and telecom to strengthen domestic manufacturing
capacity.

Eg: Under the PLI Scheme for mobile manufacturing, companies like Apple suppliers Foxconn
and Pegatron expanded production in India.

Supply-chain diversification and friend-shoring: India has expanded trade and sourcing
partnerships with multiple countries to reduce concentration risks.

Eg: India signed trade agreements including the India-UAE CEPA (2022) and India-Australia
ECTA (2022) to diversify trade networks.

Infrastructure and logistics development: Large-scale investments are being made.in ports,
highways and industrial corridors to improve supply-chain.efficiency.

Eg: The PM Gati Shakti National Master Plan (2021) integrates multi-modal logistics
infrastructure for seamless cargo movement.

Strengthening domestic energy security: India expanded refining capacity, renewable energy
deployment and LNG infrastructure to reduce energy vulnerabilities.

Eg: India achieved over 200 GW of installed non-fossil fuel electricity capacity in 2024.
Boosting semiconductor and strategic technology ecosystems: India is encouraging domestic
production of semiconductors and electronicsto reduce technological dependence.

Eg: The India Semiconductor-Mission(2021) approved semiconductor fabrication and packaging
projects in Gujarat and Assam.

Promoting Atmanirbhar Bharat initiatives: The government encouraged local value addition in
defence, manufacturing and critical sectors.

Eg: The Defence Acquisition Procedure 2020 prioritised indigenous procurement under the “Buy
Indian” category.

Digitisation‘and trade facilitation reforms: India adopted paperless and technology-driven trade
systems to.reduce transaction costs and improve efficiency.

Eg: Updated digital processing systems for FDI approvals have accelerated investment clearances
and reduced delays.

Furtherreforms.required for resilient growth

1. Developing higher-value manufacturing ecosystems: India must move beyond assembly

operations towards innovation-driven manufacturing with deeper domestic value chains.

Eg: Greater integration into advanced global value chains is essential for sectors like electronics,
defence and renewable technologies.

Increasing investment in research and development: Low R&D expenditure constrains
technological competitiveness and supply-chain sophistication.

Eg: India’s R&D expenditure remains around 0.6-0.7% of GDP, significantly lower than major
innovation-driven economies.

Power sector and logistics reforms: Reliable electricity and efficient logistics are essential for
resilient industrial supply chains.
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Eg: Financial stress in state DISCOMSs continues to affect industrial competitiveness and renewable
energy transition.

4. Critical mineral and semiconductor security: India needs long-term overseas asset acquisition and
strategic reserves for key minerals and technologies.
Eg: Countries like Japan maintain strategic stockpiles of rare earth minerals to reduce supply
vulnerabilities.

5. Strengthening MSME integration into global value chains: Smaller firms require technology
access, credit and export support for supply-chain resilience.
Eg: Digital lending platforms and formalisation initiatives are improving MSME participation in
export ecosystems.

6. Enhancing maritime and trade security: India must strengthen port security, shipping capabilities
and regional connectivity initiatives.
Eg: The India-Middle East-Europe Economic Corridor (IMEC) aims to diversify trade
connectivity beyond vulnerable maritime routes.

7. Stable and predictable regulatory ecosystem: Policy certainty.and faster dispute resolution are
necessary for attracting long-term investments.
Eg: The National Single Window System (2021) was launched to simplify approvals and improve
ease of doing business.

Conclusion

Supply-chain diversification is no longer merely a trade strategy but a strategic necessity for economic
sovereignty and sustainable growth. By combining domestic capacity building with global integration, India
can transform present disruptions inte-an opportunity for resilient and globally competitive development.

Inclusive growth and issues arisingirom it.
Government Budgeting.

Major crops-cropping-patterns in various parts of the country, - different types of irrigation and
irrigation systems$torage, transport and marketing of agricultural produce and issues and related
constraints; estechnology in theaid of farmers.

Q. Analysethe structuraleauses behind continuing farm suicides in India. Examine the changing
nature'of ruraldistress tithe context of declining farm viability and labour insecurity. Suggest a
multi-dimensionalpolicy framework for sustainable agrarian transformation. (15 M)

Introduction

Farm suicides are a warning that agricultural distress has moved beyond crop failure into a crisis of income,
dignity and livelihood security. As per NCRB ADSI 2024, 10,546 persons engaged in farming died by
suicide, with agricultural labourers forming 56%, showing deep stress at the bottom of the rural economy.

Body

Structural causes behind continuing farm suicides
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Declining farm viability: Small and fragmented holdings reduce marketable surplus, while rising
input costs make cultivation economically fragile for many households.

Eg: Agriculture Census 2015-16 showed that around 86% holdings are small and marginal,
limiting scale, mechanisation and bargaining power.

Indebtedness and credit stress: Dependence on informal credit, crop loss and delayed income push
farmers into a debt trap, especially where institutional credit is weak.

Eg: NSS 77th Round indicated significant indebtedness among agricultural households, with
borrowing often linked to cultivation and household needs.

Price and market uncertainty: Farmers face volatile output prices, weak storage and limited value
addition, making income uncertain even when production is good.

Eg: Perishable crops like onion and tomato frequently witness price crashes, causing. distress
despite bumper production.

Climate and disaster vulnerability: Unseasonal rain, droughts, floods and heat stress damage crops
and livestock, while compensation often remains delayed or inadequate.

Eg: In 2024, Maharashtra reported large cropped-area damage due to extreme weather, while also
recording the highest farm-sector suicides.

Limited effectiveness of risk protection: Crop insurance, relief payments and procurement do not
always cover tenant farmers, sharecroppers and labourers adequately.

Eg: PMFBY has improved formal insuranceoverage, but gaps remain in claim settlement speed,
localised loss assessment and tenant inclusion.

Changing nature of rural distress

1.

Shift from cultivator distressito labour distress: Rising suicides among agricultural labourers
show that distress is no longer limited to landowning farmers.

Eg: NCRB ADSI 2024 shows agricultural labourers formed 5,913 out of 10,546 farm-sector
suicides, the highestishare in five years.

Wage dependence over.crop income: Many rural households increasingly depend on wages rather
than cultivation, showing weakeningreturns from farming.

Eg: NSS agricultural househeld data reflects that wages form an important component of
agricultural household income, especially among poorer households.

Precarisation of rural work: Agricultural labourers face seasonal employment, low bargaining
power and absence of stable social security.

Eg: During droughts or floods, labourers lose both farm work and wage income, unlike salaried
workerswith assured monthly income.

Regional concentration of distress: Farm suicides are concentrated in states with rainfed farming,
commercial crops, debt exposure and climate risks.

Eg: Maharashtra and Karnataka together accounted for a major share of farm-sector suicides in
NCRB ADSI 2024.

Social and psychological vulnerability: Economic distress becomes severe when combined with
social pressure, family responsibility and lack of mental-health support.

Eg: The National Mental Health Programme exists, but rural counselling and crisis-intervention
systems remain weak at the village level.

Multi-dimensional policy framework for sustainable agrarian transformation
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1. Income security and price stability: Strengthen MSP procurement where feasible, expand
decentralised procurement and promote price deficiency support for vulnerable crops.
Eg: Swaminathan Commission recommended remunerative pricing, while PM-AASHA seeks to
address price gaps in selected crops.

2. Climate-resilient agriculture: Promote drought-resistant seeds, micro-irrigation, agroforestry,
weather advisories and localised crop planning.
Eg: PMKSY and National Mission for Sustainable Agriculture can be better linked with district-
level climate-risk mapping.

3. Inclusive credit and insurance: Extend formal credit, crop insurance and relief mechanisms to
tenant farmers, sharecroppers and agricultural labourers.
Eg: Kisan Credit Card expansion to allied sectors is useful, but tenancy recognition and simplified
documentation are needed for wider inclusion.

4. Rural non-farm employment: Reduce excessive dependence on agriculture by strengthening rural
enterprises, food processing, dairy, fisheries and skill-based jobs.
Eg: Ashok Dalwai Committee on Doubling Farmers’ Income emphasiseddncome diversification
through allied sectors and value chains.

5. Social protection and mental-health support: Combine livelihood support with counselling, debt
mediation and community-level distress identification.
Eg: Linking MGNREGA, rural health workers and panchayats can help identify vulnerable
households before distress becomes irreversible.

Conclusion

Agrarian transformation must move_from a narrow production-centric model to a livelihood-security
model. The real test is not only higher output, but whether rural households can live with stable income,
dignity and resilience.

Q. Examine the significanceof organic farming ih promoting ecological sustainability and soil health.
To what extent cangrganic agrieultureieentribute to long-term agricultural resilience in India? (15
M)

Introduction

India’s agriculturalsystem is increasingly facing the pressures of soil degradation, groundwater depletion,
biodiversity lass and climate variability. In this context, organic farming is emerging not merely as an
alternative cultivation method but as a pathway towards ecologically resilient agriculture.

Body

Significance of organic farming in promoting ecological sustainability and soil health

1. Soil fertility restoration: Organic farming improves soil organic carbon, microbial activity and
nutrient cycling through natural inputs like compost and green manure. This enhances long-term
soil productivity.

Eg: According to ICAR, organic plots under long-term trials showed improved soil microbial
biomass and water retention compared to chemically intensive farms.
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2. Reduction in chemical pollution: Avoidance of synthetic fertilisers and pesticides reduces
contamination of soil, groundwater and food systems, thereby promoting ecological balance.
Eg: Sikkim, declared India’s first fully organic state in 2016, witnessed reduction in chemical runoff
and improvement in soil biodiversity after banning synthetic agro-chemicals.

3. Biodiversity conservation: Organic farming supports pollinators, earthworms, beneficial insects
and native seed diversity, strengthening agro-ecosystems.
Eg: Studies by FAO indicate organically managed farms often host greater biodiversity due to
diversified cropping and reduced chemical exposure.

4. Climate change mitigation: Organic systems reduce dependence on energy-intensive fertilisers and
enhance carbon sequestration through organic matter accumulation in soils.
Eg: The Intergovernmental Panel on Climate Change (IPCC) has recognised soil carbon
enhancement practices as important climate mitigation tools.

5. Water conservation and quality improvement: Increased organic matter.improves soil structure
and water infiltration, reducing runoff and conserving groundwater resources.
Eg: Under Andhra Pradesh Community Managed Natural'Farming (APCNF), farmers reported
improved moisture retention and reduced irrigation requirements inrainfed regions.

6. Promotion of sustainable consumption: Organic agriculture encourages healthier food systems and
environmentally conscious consumer behaviour,
Eg: Expansion of organic markets and urban terrace farming initiatives in cities like Bengaluru
and Pune reflects rising demand for chemical-free produce.

Extent to which organic agriculture can.contribute:to long-term agricultural resilience in India

1. Enhanced climate resilience:isHealthy soils under-organic farming are better capable of
withstanding droughts, fleods and erratic rainfall, improving adaptive capacity.
Eg: During periods of rainfall variability, farms under natural and organic farming practices in
Karnataka and Andhra Pradesh demonstrated relatively stable yields due to better soil moisture
retention.

2. Reduction in input dependency: Organic farming reduces dependence on imported fertilisers and
costly agrochemicals, lowering farmers’ vulnerability to global price shocks.
Eg: Rising, fertiliser subsidy burden crossing %1 lakh crore in recent years highlights the need for
less input-intensive farming systems.

3. Improved long-term farm sustainability: Lower input costs and diversified farming systems
enhance ecological and economic sustainability over time.
Eg: Integrated organic models promoted under Paramparagat Krishi Vikas Yojana (PKVY)
encourage crop diversification and local resource utilisation.

4. Strengthening nutritional security: Organic farming promotes diversified cultivation including
pulses, millets and horticulture, supporting nutritional resilience.
Eg: The promotion of Shree Anna millets during International Year of Millets 2023 aligned with
sustainable and low-input farming objectives.

5. Revival of traditional knowledge systems: Organic agriculture integrates indigenous agricultural
practices suited to local ecological conditions.
Eg: Traditional bio-inputs like Jeevamrutha and Beejamrutha are being promoted under natural
farming initiatives in several states.

6. Supporting sustainable rural livelihoods: Organic value chains can generate higher value
realisation and rural employment through processing and niche markets.
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Eg: APEDA’s TraceNet platform has improved traceability and export potential of Indian organic
products in international markets.

Challenges limiting the resilience potential of organic agriculture

1. Yield decline during transition period: Initial productivity reduction during the 3-5 year
conversion phase creates economic stress for farmers.
Eg: Reports from Madhya Pradesh and Maharashtra indicate temporary crop yield decline during
organic transition, discouraging sustained adoption.

2. High certification costs and procedural complexity: Small farmers face difficulties in obtaining
and maintaining organic certification.
Eg: Despite initiatives like PGS-India and TraceNet 2.0, awareness and affordability challenges
continue in remote regions.

3. Limited market access: Absence of organised supply chains and premium markets affects
profitability of organic produce.
Eg: Many organic farmers continue selling produce in conventional mandis without premium pricing
due to inadequate market linkages.

4. Insufficient availability of organic inputs: Bio-fertilisers, vermicompaost and natural pesticides are
not uniformly accessible across regions.
Eg: The government has promoted Bio-input Resource Centres, but coverage remains uneven in
several states.

5. Labour intensity and knowledge gaps: Organic farming requires higher managerial skills, labour
input and technical awareness.
Eg: Lack of extension supportand scientific handholding remains a challenge, especially among
small and marginal farmers.

6. Concerns regarding large-scale foad security: Questions remain regarding scalability and
productivity under fully organic systems in densely populated countries.
Eg: The National Academy of Agricultural Sciences (NAAS) has advocated a balanced and
region-specific approach instead of abrupt universal conversion.

Conclusion

India’s agricultural resilience will.depend not only on increasing production but also on restoring ecological
balance and reducing.resource vulnerability. Organic farming, supported by scientific innovation,
institutional support and market reforms, can become a crucial pillar of sustainable and climate-resilient
agriculture in the coming decades.

Q. “Climate-resilient agriculture requires resilient insurance architecture”. Explain the importance of
crop insurance in strengthening agricultural resilience. (10 M)

Introduction
India’s agricultural sector faces increasing vulnerability from climate change, extreme weather events and
production uncertainties, making risk mitigation indispensable for rural stability. In this context, resilient

crop insurance systems act as a critical institutional support for sustaining farmer incomes and strengthening
adaptive agricultural capacity.
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Body

Climate-resilient agriculture requires resilient insurance architecture

1. Economic protection against climate shocks: Crop insurance shields farmers from income losses
caused by droughts, floods, cyclones and pest attacks, thereby reducing vulnerability and distress.
Eg: Under PMFBY, compensation support was extended in states affected by Cyclone Michaung
(2023) and erratic monsoon conditions, helping farmers recover cultivation costs.

2. Enhances adaptive capacity of farmers: Insurance enables farmers to recover quickly after crop
failure and continue agricultural operations without falling into chronic indebtedness.

Eg: The Economic Survey 2023-24 highlighted rising climate-induced agricultural risks, reinforcing
the importance of institutional risk-transfer mechanisms.

3. Encourages adoption of modern and resilient farming practices: Assured compensation increases
farmers’ willingness to invest in improved seeds, irrigation and climate-resilient technologies.

Eg: Farmers in insured regions of Maharashtra and Madhya Pradesh have increasingly adopted
improved soybean and cotton cultivation practices alongside insurance coverage:

4. Strengthens agricultural governance through technology integration: Modern insurance systems
improve transparency and efficiency through digital monitoring, remote sensing and satellite-based
yield estimation.

Eg: The implementation of YES-TECH under PMEBY in Madhya Pradesh uses technology-driven
yield assessment to reduce delays and inconsistencies in claim settlements.

5. Promotes financial stability and rural credit flow: Crop insurance reduces repayment risks for
financial institutions and improves farmets’ access toinstitutional credit.

Eg: PMFBY coverage linked with crop loans supports priority sector lending and reduces credit
stress during adverse climatic events.

Importance of crop insurance in strengthening@agricultural resilience

1. Stabilises farmer income and livelihoods: Insurance ensures continuity of household consumption
and agricultural investment despite‘production-losses.
Eg: PMFBY has cumulatively covered over.30 crore farmer applications since 2016 according to
the Ministry of Agriculture and Farmers Welfare.

2. Reduces dependence on ad hoc disaster relief: Institutional insurance mechanisms provide
structured and predictable compensation instead of delayed ex gratia assistance.
Eg: The transition from NAIS and MNAIS to PMFBY aimed to create a more efficient and
actuarially sustainable crop insurance framework.

3. Supperts national food security: By protecting farmers from catastrophic losses, insurance
encourages continued cultivation and production stability.
Eg: Insurance coverage for major crops such as paddy, wheat and pulses helps sustain agricultural
output despite climate variability.

4. Facilitates climate-resilient agricultural planning: Insurance data improves understanding of
regional.crop vulnerabilities and assists evidence-based policy interventions.
Eg: Use of satellite imagery and weather analytics under PMFBY supports better crop-risk mapping
and agricultural planning.

5. Strengthens resilience of small and marginal farmers: Insurance reduces the disproportionate
burden of climate risks on vulnerable farming households.
Eg: Small farmers in rainfed and drought-prone regions benefit from subsidised premium rates under
PMFBY.

6. Promotes inclusive and sustainable rural development: Effective insurance systems support long-
term rural resilience by integrating risk management with sustainable agriculture goals.
Eg: NITI Aayog’s climate-resilient agriculture framework emphasises crop insurance as a core
pillar of adaptive rural development strategies.
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Conclusion

Resilient crop insurance architecture is essential for transforming Indian agriculture from a crisis-driven
sector into a climate-adaptive and economically secure system. Strengthening transparency, technological
accuracy and farmer trust will determine the future effectiveness of agricultural resilience mechanisms in
India.

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.

Q. Analyse the economic and fiscal implications of rising agricultural subsidie§n India. How do they
affect long-term development priorities? (10 M)

Introduction

Agricultural subsidies have played a crucial role in ensuring food security, farmer welfare.and political
stability in India since the Green Revolution. However, the rapid:expansion of subsidy commitments amid
rising global commodity prices is creating significant fiscal and developmental pressures on the economy.

Body

Economic and fiscal implications of rising agricultural subsidies

1. Rising fiscal burden: Expanding fertiliser, food.and power subsidies increase government
expenditure and widen fiscal stress, especially during global price shocks.
Eg: In 2024-25, the Union government allocated over X1.64 lakh crore towards fertiliser subsidy
due to rising international fertiliser and crude oil prices.

2. Distorted resource allocation: Excessive subsidies encourage inefficient use of fertilisers, water
and electricity, leading:to declining productivity efficiency.
Eg: States such as:Punjab.and Haryana continue witnessing overuse of urea and groundwater
due to subsidised electricity:and MSP-backed paddy cultivation.

3. Cropping pattern-imbalance: Subsidy-linked incentives promote water-intensive monocropping
instead of diversified and climate-resilient agriculture.
EQ: The dominance of wheat-paddy cycles in north-western India has contributed to severe
groundwater.depletion despite agro-climatic unsuitability.

4. Macroeconomic pressures: High subsidy expenditure reduces fiscal flexibility and increases
pressure on public debt and borrowing requirements.
Eg: The article highlights concerns that India’s debt and foreign exchange position may not sustain
endlessly rising subsidy commitments.

5. Reduced efficiency incentives: Persistent subsidies weaken incentives for innovation, efficient input
use and market-oriented agricultural transformation.
Eg: Cheap fertiliser pricing discourages balanced nutrient application despite government promotion
of nano-urea and organic alternatives.

How rising subsidies affect long-term development priorities

1. Crowding out capital expenditure: Rising subsidy commitments divert resources away from

infrastructure, irrigation, health and education investments.
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Eg: Higher revenue expenditure on subsidies limits fiscal space for long-term investments in rural
infrastructure and agricultural R&D.

2. Weakening agricultural reforms: Political dependence on subsidies often delays structural reforms
related to markets, diversification and pricing mechanisms.
Eg: Resistance to changes in MSP and procurement systems after the 2020 farm law protests
increased policy risk-aversion in agricultural reforms.

3. Environmental sustainability concerns: Subsidy-driven intensive farming accelerates soil
degradation, groundwater depletion and ecological stress.
Eg: The Shanta Kumar Committee (2015) recommended rationalisation of fertiliser subsidies and
better targeting to improve sustainability.

4. Limiting innovation-led growth: Excessive fiscal support for consumption subsidies reduces policy
focus on technology, storage, processing and value-chain modernisation.
Eg: Investments in precision agriculture, climate-resilient seeds and agri-logistics remain
comparatively lower than recurring subsidy expenditure.

5. Inter-generational fiscal stress: Unsustainable subsidy expansion can burden future.generations
through higher debt and reduced productive public investment.
Eg: Rising subsidy obligations during global commodity volatility increase pressure on maintaining
fiscal deficit consolidation targets.

Conclusion

Agricultural subsidies remain important for protecting.vulnerable farmers, but unchecked expansion can
weaken fiscal sustainability and long-term productivity growth. India’s future agricultural policy must shift
from blanket subsidies towards targeted,support; sustainable farming and productivity-driven rural
transformation.

Food processing and related industries ¥ India- scope’ and significance, location, upstream and
downstream requirements,stpply‘€hain management.

Land reforms in India.

Effects of liberalization‘on‘the ecenomy, changes in industrial policy and their effects on industrial
growth.

Q. Examine théwele of the unincorporated sector in India’s economic structure. Why has the sector
remaihned chakacterisgehbbylow productivity and weak incomes? Discuss measures needed for
sustainable enterprise development. (15 M)

Introduction

India’s unincorporated sector continues to function as the principal source of livelihood for millions
despite the expansion of the formal economy. However, the persistence of low productivity, weak earnings
and economic vulnerability highlights deeper structural constraints in India’s development trajectory.

Body

Role of unincorporated sector in India’s economic structure

1. Employment absorption capacity: The sector acts as the largest source of non-farm employment,
especially for low-skilled and migrant workers excluded from the organised economy.
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Eg: The unincorporated non-agricultural sector employs around 128 million people, particularly in
trade, transport and local services.

Support to rural transformation: It facilitates diversification away from agriculture through petty
manufacturing, repair services and local entrepreneurship.

Eg: Growth of small rural enterprises such as food processing, tailoring and repair units has
strengthened non-farm rural livelihoods.

Contribution to inclusive growth: It enables participation of women, weaker sections and
household enterprises with minimal entry barriers.

Eg: Self-help group-led enterprises under DAY-NRLM have enhanced women’s economic
participation in several states like Kerala and Odisha.

Local economic resilience: Small informal enterprises sustain local supply/chains and essential
services during economic disruptions.

Eg: During the COVID-19 recovery phase, neighbourhood retail shops and small:service providers
revived local consumption rapidly.

Entrepreneurial incubation platform: The sector serves as an entry-level.platform for first-
generation entrepreneurs lacking access to formal capital.

Eg: The Udyam Assist Platform aims to integrate informal miero-enterprises into the formal
MSME ecosystem.

Reasons for low productivity and weak incomes

1.

Limited capital and credit access: Most enterprises operate with inadequate working capital and
restricted access to affordable institutional finance.

Eg: Many micro enterprises continue depending on informal borrowing despite schemes like
MUDRA Yojana and CGTMSE.

Low technological adoption: Absence of mechanisation and digital integration constrains labour
productivity and economies ofscale.

Eg: Household manufacturing units in sectors like handicrafts and repair services still rely on
outdated production methods.

Informal labour structure: Lack<«f formal contracts, skill development and social security reduces
labour efficiency and income security.

Eg: Informal werkers often remain outside organised pension, insurance and healthcare systems
despite the e<Shram Portalinitiative.

Weak market integration: Small enterprises face limited access to organised supply chains,
branding and export opportunities:

Eg: Micro retailers struggle to compete with large e-commerce and organised retail platforms due to
low bargaining power.

Regulatory.and compliance barriers: Procedural complexities discourage transition from informal
survivalunits to formal growth-oriented enterprises.

Eg: Local licensing requirements and inspection burdens continue to affect petty traders and micro
manufacturing.units.

Low human capital and skilling: Limited technical and managerial skills reduce productivity
enhancement and enterprise scalability.

Eg: Informal workers exhibit low levels of formal vocational training despite programmes under the
Skill India Mission.

Absence of adequate social protection: Economic insecurity compels enterprises to prioritise
survival over innovation and expansion.

Eg: Income shocks during inflationary periods disproportionately affected street vendors and
household enterprises.

Measures needed for sustainable enterprise development
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1. Strengthening formal credit architecture: Expanding collateral-free and cash-flow based lending
can improve enterprise investment capacity.
Eg: Wider adoption of digital credit assessment under the Account Aggregator Framework can
improve micro-enterprise financing.

2. Cluster-based industrial development: Localised enterprise clusters can improve economies of
scale, technology access and market linkage.
Eg: The SFURTI Scheme has supported traditional industries through cluster-based infrastructure
and branding support.

3. Technology and digital integration: Digital tools and e-commerce integration can enhance
productivity and market reach.
Eg: Digital onboarding of street vendors under PM SVANidhi improved access to formal finance
and digital transactions.

4. Universal social security mechanisms: Extending insurance, pension and healtheare protection can
reduce livelihood vulnerability.
Eg: The Code on Social Security, 2020 seeks to extend protection to gig and informal workers.

5. Skill and entrepreneurship development: Enterprise-oriented skilling.should focusen
productivity, bookkeeping and digital literacy.
Eg: The PM Vishwakarma Scheme (2023) provides skilling, toalkit incentives and credit support
to traditional artisans.

6. Simplification of compliance ecosystem: Reducing procedural burdens.can encourage voluntary
formalisation and business expansion.
Eg: The Jan Vishwas Act, 2023 decriminalised several minor business-related offences to improve
ease of doing business.

7. Strengthening local value chains: Public procurement and cooperative marketing can stabilise
incomes of micro enterprises.
Eg: Procurement mandates through the Government e-Marketplace (GeM) have improved market
access for MSMEs.

Conclusion

India’s demographic and economic transition cannot succeed without strengthening the productivity and
resilience of its unincorporated sector. A.balanced strategy combining formalisation, social protection,
technology adoption'and enterprise competitiveness is essential for achieving inclusive and sustainable
growth.

Q5. Analyse the structural and technological challenges confronting India’s defence manufacturing
sector. How can India reduce dependence on defence imports? What reforms are necessary for
achieving long-term strategic autonomy? (15 M)

Introduction

Defence manufacturing is no longer only an industrial question; it is now linked to national security,
supply-chain resilience and strategic autonomy. Recent conflicts in Ukraine and West Asia show that
countries dependent on foreign weapons face vulnerability during prolonged wars and geopolitical shocks.

Body

Structural and technological challenges in India’s defence manufacturing sector
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1. Import dependence: India has improved domestic production, but it still depends on imports for
several high-end platforms, engines, sensors and specialised technologies. This limits independent
military preparedness during crises.

Eg: SIPRI 2026 noted that India was the second-largest recipient of major arms in 2021-25, with
8.2% share of global arms imports.

2. Procurement delays: India’s acquisition process remains layered, approval-heavy and slow, which
delays capability induction and weakens modernisation timelines.

Eg: The 2022-23 Parliamentary Standing Committee on Defence found delays in 119 out of 178
projects, with delays ranging from 16% to 500% beyond agreed timelines.

3. Ambiguous quality requirements: Over-complex or unclear Qualitative Requirements often lead
to repeated trials, delayed decisions and mismatch between user needs and production. capacity.

Eg: Ambiguity in QRs has been identified as a major bottleneck in India’s procurement system,
especially in technologically advanced projects.

4. Critical technology gaps: India has achieved assembly and licensed production.capagity, but still
faces gaps in complex technologies such as jet engines, advanced drones and cutting-edge
electronics.

Eg: India continues to face difficulty in manufacturing jet engines and-highly.sophisticated UAV
systems, despite advances in platform integration.

5. Public sector dominance: Defence Public Sector.Undertakings remain central, but limited
competition and weak private participation reduce innovation, speed and cost efficiency.

Eg: DPSUs account for over 70% of total defence manufacturing, while private firms continue
facing delayed payments and procedural barriers.

6. Talent and R&D constraints: Defenee innavation requires top engineering and scientific talent, but
government institutions often'struggle to attract and retain the best specialists.

Eg: Relatively lower compensation structures have weakened the ability of public institutions to
retain advanced engineering talent in defence R&D.

How India can reduce.dependence on.defence imports

1. Prioritised indigenisation: India must focus first on high-vulnerability areas such as engines,
propulsion, sensors, electronic warfare, drones, missiles and ammunition.

Eg: The government has issued positive indigenisation lists to progressively restrict imports of
selected defence items and promote domestic manufacturing.

2., Strengtheningprivate sector participation: Private firms must be treated as long-term strategic
partners rather than-only vendors, especially in drones, electronics, shipbuilding and niche
technologies.

Eg: The Strategic Partnership model was introduced to link Indian private firms with foreign
OEM s for platforms such as submarines, helicopters and fighter aircraft.

3. Technology transfer with absorption: FDI and joint ventures should be linked with real domestic
capability creation rather than screwdriver assembly or limited licensed production.

Eg: Defence FDI was liberalised up to 74% under the automatic route in 2020, aiming to facilitate
technology transfer and domestic capacity building.

4. Support for MSMEs and start-ups: India should deepen defence innovation through MSMEs,
start-ups and academia-linked R&D to create a wider production ecosystem.

Eg: Nearly 16,000 MSMEs are contributing to indigenous defence capability, while defence exports
reached about 23,600 crore in FY 2024-25.
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5. Learning from recent wars: India must invest in scalable, low-cost and high-volume systems
because modern conflicts require both sophisticated platforms and expendable technologies.

Eg: Recent conflicts demonstrated that relatively inexpensive UAVs can inflict significant damage

on military assets and critical infrastructure.

Reforms necessary for long-term strategic autonomy

1. Procurement simplification: Defence acquisition must move from procedural compliance to timely

capability delivery through fewer approval layers, clearer accountability and realistic timelines.

Eg: The Defence Acquisition Procedure, 2020 introduced categories such/as Buy Indian-IDDM,

but implementation efficiency remains critical.

2. Government as strategic buyer: The state should set priorities, fund innovation and create assured

demand, while allowing capable public and private firms to compete fairly.

Eg: Countries such as the United States rely heavily on private manufacturing,while the.government

guides priorities and innovation funding.

3. Defence R&D reform: DRDO, DPSUs, private industry‘and universities must work through
mission-mode projects with measurable outcomes and commercialisation pathways.
Eg: The Kelkar Committee recommended greater private sector-participation and long-term
partnership in defence production.

4. Level playing field: Private companies require timely payments, equal access to testing facilities,

predictable orders and representation in procurement consultations.
Eg: Private firms continue to face preferential treatment for DPSUs, onerous documentation and
delayed payments.

5. Talent and institutional capacity: Indiamust improve compensation, lateral entry, project
management and specialist hiring in defence technology institutions.
Eg: Experts have suggested that compensation for top defence scientists and engineers should be
globally competitive to retain advanced talent.

6. Budgetary predictability: Long-term defence manufacturing needs stable funding, especially for

capital acquisition, R&D and testing infrastructure.
EgQ: India’s defence expenditure remains below the level often recommended for sustaining long-
term military modernisation and indigenous capability creation.

Conclusion

India’s defence self-reliance must move from import substitution to technology ownership, production
depth and innovation capacity. Strategic autonomy will be secured not by isolation from global
partnerships, but by ensuring that India can fight, sustain and upgrade its military capabilities on its own
terms.

Q. Analyse the structural and technological challenges confronting India’s defence manufacturing
sector. How can India reduce dependence on defence imports? What reforms are necessary for
achieving long-term strategic autonomy? (15 M)

Introduction
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Defence manufacturing is no longer only an industrial question; it is now linked to national security,
supply-chain resilience and strategic autonomy. Recent conflicts in Ukraine and West Asia show that
countries dependent on foreign weapons face vulnerability during prolonged wars and geopolitical shocks.

Body

Structural and technological challenges in India’s defence manufacturing sector

1. Import dependence: India has improved domestic production, but it still depends on imports for
several high-end platforms, engines, sensors and specialised technologies. This lTimits independent
military preparedness during crises.

Eg: SIPRI 2026 noted that India was the second-largest recipient of major arms in 2021-25, with
8.2% share of global arms imports.

2. Procurement delays: India’s acquisition process remains layered, approval-heavy and slow, which
delays capability induction and weakens modernisation timelines.

Eg: The 2022-23 Parliamentary Standing Committee.on Defence founddelays in 119 out of 178
projects, with delays ranging from 16% to 500% beyond agreed timelines.

3. Ambiguous quality requirements: Over-complex or unclear. Qualitative Requirements often lead
to repeated trials, delayed decisions and mismatch between user needs and production capacity.

Eg: Ambiguity in QRS has been identified as a major bottleneck in India’s procurement system,
especially in technologically advanced projects.

4. Critical technology gaps: India has achieved.assemblyand licensed production capacity, but still
faces gaps in complex technologies such as jet engines, advanced drones and cutting-edge
electronics.

Eg: India continues to face difficulty in manufacturing jet engines and highly sophisticated UAV
systems, despite advances in platformrintegration.

5. Public sector dominance: Defence Public Sector Undertakings remain central, but limited
competition and weak private participation reduce innovation, speed and cost efficiency.

Eg: DPSUs account for aver 70%of total defence manufacturing, while private firms continue
facing delayed payments and procedural barriers.

6. Talentand R&D constraints: Defence innovation requires top engineering and scientific talent, but
government institutions often struggle to attract and retain the best specialists.

Eg: Relatively lower compensation structures have weakened the ability of public institutions to
retain advanced.engineering talent in defence R&D.

How India can reduce dependence on defence imports

1. Prioritised.indigenisation: India must focus first on high-vulnerability areas such as engines,
propulsion, sensors, electronic warfare, drones, missiles and ammunition.

Eg: The government has issued positive indigenisation lists to progressively restrict imports of
selected defence items and promote domestic manufacturing.

2. Strengthening private sector participation: Private firms must be treated as long-term strategic
partners rather than only vendors, especially in drones, electronics, shipbuilding and niche
technologies.

Eg: The Strategic Partnership model was introduced to link Indian private firms with foreign
OEM s for platforms such as submarines, helicopters and fighter aircraft.
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3. Technology transfer with absorption: FDI and joint ventures should be linked with real domestic
capability creation rather than screwdriver assembly or limited licensed production.
Eg: Defence FDI was liberalised up to 74% under the automatic route in 2020, aiming to facilitate
technology transfer and domestic capacity building.

4. Support for MSMEs and start-ups: India should deepen defence innovation through MSMEs,
start-ups and academia-linked R&D to create a wider production ecosystem.
Eg: Nearly 16,000 MSMEs are contributing to indigenous defence capability, while defence exports
reached about 23,600 crore in FY 2024-25.

5. Learning from recent wars: India must invest in scalable, low-cost and high-volume systems
because modern conflicts require both sophisticated platforms and expendable technologies.
Eg: Recent conflicts demonstrated that relatively inexpensive UAVs can inflict significant damage
on military assets and critical infrastructure.

Reforms necessary for long-term strategic autonomy

1. Procurement simplification: Defence acquisition mustimeve from procedural compliance to timely
capability delivery through fewer approval layers, clearer accountability and realistic timelines.
Eg: The Defence Acquisition Procedure, 2020 introduced categeries such as Buy Indian-IDDM,
but implementation efficiency remains criticak

2. Government as strategic buyer: The state'should set priorities, fund innovation and create assured
demand, while allowing capable public andprivate firms to compete fairly.
Eg: Countries such as the United States rely heavily onprivate manufacturing while the government
guides priorities and innovation funding.

3. Defence R&D reform: DRDO;;DPSUs, private industry and universities must work through
mission-mode projects with measurable outeomes and‘commercialisation pathways.
Eg: The Kelkar Committee recommended greater private sector participation and long-term
partnership in defence production.

4. Level playing field: Private companies require timely payments, equal access to testing facilities,
predictable orders and representationiin procurement consultations.
Eg: Private firms continue to face preferential treatment for DPSUs, onerous documentation and
delayed payments.

5. Talent and institutional capacity: India must improve compensation, lateral entry, project
management and specialist hiring in defence technology institutions.
Eg: Experts have suggested that compensation for top defence scientists and engineers should be
glebally ‘competitive to retain advanced talent.

6. Budgetary predictability: Long-term defence manufacturing needs stable funding, especially for
capital'acquisition, R&D and testing infrastructure.
Eg: India’s defence expenditure remains below the level often recommended for sustaining long-
term military modernisation and indigenous capability creation.

Conclusion

India’s defence self-reliance must move from import substitution to technology ownership, production
depth and innovation capacity. Strategic autonomy will be secured not by isolation from global
partnerships, but by ensuring that India can fight, sustain and upgrade its military capabilities on its own
terms.
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Infrastructure: Energy, Ports, Roads, Airports, Railways etc.

Q. Discuss the structural challenges in ensuring round-the-clock reliable electricity supply in India.
Analyse the role of different energy sources in addressing these challenges. Outline a comprehensive
policy framework to enhance grid resilience and energy security. (15 M)

Introduction

Reliable electricity supply underpins economic growth, industrial productivity, and social welfare in India.
However, rising demand, climate variability, and structural imbalances in the power sector are increasingly
testing the resilience of the electricity system.

Body

Structural challenges in ensuring round-the-clock reliable electricity supply

1.

Demand-supply mismatch due to peak variability: Electricity demand isdncreasingly uneven
across time, with sharp peaks in evening and night hours creating stress on supply systems.

Eg: Grid India data (2026) shows night-time shortages despite adequate daytime supply,
reflecting mismatch due to solar dependence andising cooling demand.

Intermittency of renewable energy sources:Solar and wind energy are variable and cannot
provide continuous supply, leading to instability in grid operations.

Eg: Rapid addition of renewable capacity.(~43 GW.in 2025-26)-without equivalent storage
(Source: CEA data) has widened supply gaps.during non-solar hours.

Inadequate energy storage infrastructure: Limited deployment of battery and pumped storage
reduces the ability to store surplus energy for later use.

Eg: India’s battery energy.storage capacity remains below 1 GW (CEA), indicating a critical gap
in balancing supply fluctuations.

Dependence on ageing thermal infrastructure: Coal-based plants face outages, inefficiencies, and
fuel supply constraints affecting reliability.

Eg: Forced outages of ~23 GW thermal capacity (CEA, April 2026) significantly contributed to
supply shortages during peak demand periods.

Transmission and distribution inefficiencies: High technical and commercial losses reduce
effective supply.reaching.consumers.

Eg: AT&C losses remain above 15% in several states (Power Finance Corporation reports),
weakening overall system efficiency.

Roleof different energy sources in addressing these challenges

1.

Thermal power as firm baseload support: Coal-based power ensures stable supply during peak
demand and non-renewable hours.

Eg: Coal continues to contribute over 70% of India’s electricity generation (CEA), acting as the
backbone for grid stability.

Renewable energy for daytime demand fulfilment: Solar and wind reduce dependence on fossil
fuels and meet peak daytime load.

Eg: Solar generation aligns with daytime cooling demand, reducing stress on conventional sources
(Source: MNRE reports).

Hydropower for peaking and flexibility: Hydropower can be ramped up quickly, making it
suitable for balancing grid fluctuations.

Eg: Pumped storage projects in states like Maharashtra help manage peak demand through flexible
generation.
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4. Nuclear power for low-carbon baseload supply: Nuclear energy provides stable and continuous
power with low emissions.
Eg: India’s nuclear capacity (~8.8 GW) contributes to firm supply though expansion remains slow
(Source: DAE data).

5. Energy storage systems as balancing mechanism: Batteries and storage systems enable shifting of
excess renewable energy to peak demand periods.
Eg: Government push under National Electricity Plan (CEA) emphasises scaling up storage for
renewable integration.

Policy framework to enhance grid resilience and enerqgy security

1. Accelerated deployment of storage technologies: Scaling battery and pumped storage capacity is
critical for balancing intermittent renewables.
Eg: CEA’s National Electricity Plan (2023) projects significant storage requirements to support
renewable targets.

2. Diversification of energy mix: Balanced expansion of thermal, renewable, hydro, and-nuclear
sources ensures reliability and sustainability.
Eg: Integrated Energy Policy (Planning Commission) emphasises diversified energy portfolio for
long-term security.

3. Strengthening demand-side management: Efficientappliances and load shifting can reduce peak
demand pressures.
Eg: Bureau of Energy Efficiency (BEE) programmes promote star-rated appliances, reducing
energy consumption during peak hours.

4. Modernisation of grid infrastructure: Smart grids, real-time monitoring, and improved
transmission networks enhance system efficiency.
Eg: Green Energy Corridor Project facilitates integration of renewable energy into the national
grid.

5. Regulatory and institutional reforms: Strengthening DISCOM finances and governance improves
supply reliability and investment capacity.
Eg: UDAY scheme (2015) aimed at financial restructuring of DISCOMs to improve operational
efficiency.

Conclusion

India’s electricity system requires a strategic shift from capacity expansion to system integration and
resilience. A balanced energy mix supported by storage, efficient governance, and technological innovation
will be key to ensuring reliable and sustainable power supply.

Q. Why dees, I'ndia,continue t@ record high road accident fatalities despite improvements in transport
infrastkucture?,Enumerateéymeasures needed for effective road safety governance. (10 M)
Introduction

India accountsfor one of the highest numbers of road accident deaths globally despite rapid highway
expansion and rising infrastructure investment. The persistence of fatalities reflects deeper gaps in
enforcement, engineering standards, behavioural compliance and institutional coordination.

According to the Ministry of Road Transport and Highways (MoRTH) Road Accidents in India
Report 2023, India recorded around 1.72 lakh road accident deaths, highlighting road safety as a major
developmental and public health challenge.

Body

Reasons for high road accident fatalities in India
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Unsafe road engineering and black spots: Poor road design, inadequate signage, dangerous
intersections and weak pedestrian infrastructure continue to increase accident vulnerability.

Eg: Under the National Road Safety Council framework, over 13,000 accident black spots were
identified on national highways, indicating persistent engineering deficiencies.

Weak enforcement of traffic regulations: Inadequate monitoring and low deterrence encourage
speeding, drunk driving and traffic violations.

Eg: The Motor Vehicles (Amendment) Act, 2019 increased penalties substantially, yet several
states delayed full implementation due to political and administrative concerns.

Rapid motorisation without proportional safety preparedness: Vehicle growth has outpaced
expansion of safe urban mobility systems and traffic management capacity.

Eg: According to MoRTH, two-wheelers account for the highest share of fatalities, reflecting unsafe
mobility patterns amid rising vehicle ownership.

Poor post-accident trauma care: Delays in emergency response and lack of trauma centres increase
preventable deaths after accidents.

Eg: The Supreme Court in SaveL IFE Foundation vs Union of India (2016) approved protection
for Good Samaritans to encourage timely assistance to accident victims.

Behavioural and compliance failures: Low helmet usage, seatbelt violations and distracted driving
remain widespread despite awareness campaigns.

Eg: The World Health Organization Global Status/Report on Road Safety noted that compliance
gaps significantly contribute to fatalities in developing countries including India.

Measures needed for effective road safety governance

1. Strengthening road safety engineering: Scientific audits, safer junctions and dedicated pedestrian
infrastructure should become integral to road planning.
Eg: The Sundar Committee on Road Safety (2007) recommended mandatory road safety audits
and correction of hazardous black spots.

2. Technology-driven enforcement systems: Al-enabled surveillance, automated challans and
intelligent traffic management can improve compliance and deterrence.
Eg: Cities such as Delhi and Hyderabad have expanded Integrated Traffic Management Systems
(ITMS) using automated cameras and e-challan systems.

3. Integrated accident data governance: Real-time coordination among police, hospitals and
transport authorities can improve evidence-based policymaking.
Eg: Platforms such as iRADand eDAR digitally record accident details with geotagging and
integration with emergency.response systems.

4. Expansion of trauma and emergency care systems: Faster medical response and highway trauma
infrastructure are essential for reducing mortality.
Eg: Under the National Highways Authority of India (NHAI) initiative, trauma care facilities are
being developed along major economic corridors.

5. Behavioural change and public awareness: Sustained road safety education must complement
legal enforcement and engineering reforms.
Eg: The National Road Safety Month campaigns focus on helmet use, seatbelt compliance and
responsible.driving behaviour.

Conclusion

Road safety must be treated as a core governance and infrastructure priority rather than merely a traffic
management issue. A coordinated framework combining safer engineering, stronger enforcement,
technology integration and behavioural transformation is essential for achieving sustainable and accident-
resilient mobility in India.
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Q. Analyse the economic and strategic implications of India’s target of achieving 100 GW nuclear
capacity by 2047. What are the major obstacles in achieving this target? (10 M)

Introduction

Nuclear energy is increasingly being viewed as a strategic necessity for balancing India’s developmental
aspirations with climate commitments. The target of achieving 100 GW nuclear capacity by 2047 reflects
an attempt to build a resilient, low-carbon and technologically advanced energy ecosystem.

Body

Economic and strategic implications

1.

Clean baseload power generation: Nuclear energy provides uninterrupted.electricity supply,
helping India maintain grid stability despite rising renewablespenetration.

Eg: Nuclear power is being emphasised as a source of firm baseload energy during non-solar hours
in a renewable-dominated grid.

Reduction in fossil fuel dependence: Expansion of nuclear energy can.reduce India’s reliance on
imported coal, oil and gas, improving external sector stability.

Eg: India’s long-term energy strategy increasingly.links nuclear expansion with strengthening
energy security and reducing import vulnerability:

Support for industrial decarbonisation: Nuclear energy can support sectors requiring continuous
high-quality power and industrial heat, aiding low-carbon industrial growth.

Eg: Small Modular Reactors (SMRs).arebeing explored for applications in green hydrogen,
green ammonia and data centres.

Technological self-reliance and strategic autonomy: Indigenous nuclear capability strengthens
India’s position in advanced strategic technologies and reduces external dependence.

Eg: India is developing the Bharat Small Modular Reactor (200 MWe) along with other
indigenous reactor designs underthe nuclear innovation programme.

Contribution to climate commitments: Nuclear energy can assist India in achieving its Net Zero
target by 2070 while-ensuring developmental growth.

Eg: Nuclear,power is increasingly being projected as a major pillar of India’s transition towards a
low=ecarbon economy and Viksit Bharat vision.

Major obstacles in achieving the target

1.

Massive financing requirement: Nuclear projects involve high upfront capital costs, long
construction timelines and delayed financial returns.

Eg: Estimates indicate that India may require nearly Rs 23-25 lakh crore investment to achieve the
100 GW target.

Regulatory and institutional constraints: Existing nuclear regulations are primarily designed for
conventional large reactors and remain inadequate for emerging technologies like SMRs.

Eg: Experts have recommended streamlined licensing systems, SMR-specific siting norms and
clearer regulatory pathways.

Fuel security concerns: India’s domestic uranium production remains insufficient to support rapid
nuclear expansion at the targeted scale.
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Eg: India continues to rely significantly on imported uranium products for safeguarded nuclear
reactors.

4. Workforce and technological capacity gaps: Rapid nuclear expansion requires specialised
engineers, safety experts and advanced manufacturing capabilities.
Eg: Concerns persist regarding shortages of skilled nuclear workforce and institutional
preparedness for large-scale deployment.

5. Public resistance and safety concerns: Social opposition related to land acquisition, radiation fears
and nuclear waste management can delay projects.
Eg: Protests around projects such as Kudankulam Nuclear Power Plant refleeted the importance
of public trust and transparent safety communication in nuclear governance.

Conclusion

India’s nuclear ambitions can redefine its energy and strategic landscape if expansioniis accompanied by
robust regulation, indigenous innovation and public trust. A balanced approach .combining large reactors,
SMRs and long-term fuel security will be crucial for achieving sustainable nuclear growth by 2047.

Q. Discuss the growing mismatch between renewable g€hergyndeployment and transmission
infrastructure development in India. Analyse its implications ferachieving the target of 500 GW non-
fossil capacity by 2030. Suggest measures to bridge theigap. (15 M)

Introduction

India’s clean energy transition is entering a new phase where evacuation capacity, not merely generation
capacity, will determine success. Arenewable project that cannot access the grid becomes a stranded public
good, weakening both climate ambition and energy security.

Body

Mismatch between renewable deployment and transmission development

1. Faster renewable commissioning: Solar and wind projects are often completed faster than large
transmission corridors, creating a timing mismatch between generation and evacuation infrastructure.
Eg: Ember’s 2026 analysis noted that transmission constraints caused nearly two-thirds of 470
GWh renewable curtailment in India’s inter-state system during January-March 2026.

2, Transmissionitarget shortfall: India has achieved only about 80% of annual transmission
buildout targets in recent years, creating a backlog even as renewable capacity addition accelerates.
Eg: The CEA’s National Electricity Plan (Transmission) aims to expand the grid from about 4.91
lakh'ckm in"2024 to 6.48 lakh ckm by 2032, showing the scale of required expansion.

3. Geographical concentration of renewables: Renewable capacity is concentrated in resource-rich
states, while major demand centres are geographically dispersed, increasing pressure on inter-state
transmission.

Eg: Rajasthan and Gujarat have emerged as major solar-wind hubs, but congestion at renewable
pooling stations has led to curtailment and connectivity delays.

4. Execution bottlenecks: Land acquisition, right-of-way issues, forest clearances and dependence on
limited global suppliers delay transmission projects.

Eg: Ember estimated that one in four inter-state transmission schemes is delayed by at least one
year, with sharper delays in eastern and north-eastern regions.

5. Weak integration of storage: India’s grid planning is still transmission-line centric, while flexible
assets such as batteries and pumped storage are not fully integrated as grid-support infrastructure.
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Eg: The Ministry of Power has extended ISTS charge waiver support for eligible storage projects,
but regulatory treatment of batteries as transmission assets remains limited.

Implications for the 500 GW non-fossil capacity target

1.

Curtailment of clean power: Transmission congestion leads to forced backing down of renewable
generation, reducing the effective contribution of installed capacity.

Eg: On 30 March 2026, around 34 GWh of renewable electricity was reportedly lost due to
inadequate transmission margins, equivalent to large-scale avoidable clean power loss.

Investor uncertainty: Delays in connectivity and curtailment reduce revenue visibility for
developers, increasing the risk premium for renewable investments.

Eg: Renewable projects facing connectivity delays beyond four months can suffer commissioning
uncertainty, affecting project finance and tariff competitiveness.

Higher peak power costs: When renewable energy cannot be evacuated, states may depend more on
costly peak power purchases or fossil-based balancing.

Eg: Ember estimated stored renewable power could be delivered at around ¥7-8/k\Whglower than
the ¥9-10/kWh paid by many states for peak procurement.

Climate target dilution: Installed non-fossil capacity alone will'net ensure decarbonisation unless
clean electricity is actually delivered to consumers.

Eg: India’s target of 500 GW non-fossil capacityby 2030 requires matehing growth in
transmission, storage and grid flexibility, not just capacity addition.

Regional and federal stress: States hostingaenewable capacity may face land and grid congestion,
while consuming states may demand reliable green‘power access.

Eg: Large projects in Rajasthan face transmission connectivity pressures, showing the need for
better centre-state coordination in energy corridors.

Measures to bridge the gap

1.

Synchronised project planning: Transmission corridors should be planned and commissioned
ahead of renewable energy zones, not after project completion.

Eg: The CEA and CTUIL ‘can strengthen rolling transmission plans by linking them with auction
pipelines, green-energy corridors.and state-level renewable plans.

Faster clearances and right-of-way reform: A single-window mechanism for transmission
approvals can reduce delays inland, forest and local permissions.

Eg: Standardised compensation-and community consultation models can reduce disputes in high-
voltage transmission corridors.

Storage as grid.infrastructure: Battery energy storage and pumped storage should be treated as
transmission-support assets where they defer or reduce grid congestion.

Eg: Ember suggested.that 3-4 GW of two-hour battery storage could absorb a large part of
curtailed renewable energy in affected regions.

Grid:modernisation: India must invest in dynamic line rating, forecasting, real-time market
mechanisms, smart substations and flexible grid operation.

Eg: Better renewable forecasting and real-time dispatch can help grid operators manage variability
from solar and wind more efficiently.

Decentralised renewable expansion: Distributed solar, rooftop systems and local storage can
reduce the exclusive dependence on long-distance transmission.

Eg: Urban rooftop solar with local battery support can reduce pressure on inter-state corridors while
improving consumer-side energy resilience.

Financial and regulatory innovation: Transmission investment must be made bankable through
predictable tariffs, viability support and clear cost-sharing rules.

Eg: Government-backed aggregation for projects with temporary grid access can reduce stranded
generation risk and improve investor confidence.
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Conclusion

India’s energy transition must move from a capacity-addition approach to a system-integration
approach. The 2030 target will be meaningful only when clean electricity is generated, stored, transmitted
and consumed reliably.

Q. How can electric vehicle adoption contribute to India's climate commitments? Analyse the
constraints that may limit its effectiveness in reducing emissions. (15 M)

Introduction

Transport is one of the fastest-growing sources of energy demand in India, and its decarbonisation is
essential for a credible low-carbon transition. Electric mobility can become_.a bridge between climate
action, energy security and industrial transformation, if supported by clean pewer and resilient supply
chains.

Body

Contribution of electric vehicles to India’s climate commitments

1. Lower transport emissions: EVs can reduce tailpipe emissions from road transport, especially in
cities where vehicular pollution is a majorcontributor to poor air.gquality.
Eg: India’s updated NDC aims to reduce emissions intensity of GDP by 45% by 2030 from 2005
levels, and transport electrification supports this target.

2. Support to net-zero pathway: EV adoption aligns with India’s long-term goal of achieving net-
zero emissions by 2070, as announced at COP26.
Eg: India’s Long-Term Low-Carbon Development Strategy, 2022 identifies low-carbon transport
as an important pillar of transition?

3. Reduced oil dependence: EVs.can lower petroleum demand in transport, thereby reducing
emissions linked to fossil-fuel combustion and improving energy security.
Eg: Wider use of electric two-wheelers, buses and three-wheelers can reduce urban dependence
on petrol and diesel.

4. Synergy with renewable energy: EVs can deliver deeper emission cuts when charged through solar,
wind and other non-fossil electricity sources.
Eg: India aims,to achieve about 50% cumulative electric power installed capacity from non-
fossil sources by 2030. Source: India’s Updated NDC, 2022.

5. Urban air-quality gains: EVs can reduce local pollutants such as NOx and particulate emissions,
improving public health in congested urban areas.
Eqg: Electrification of public buses under PM E-DRIVE can directly benefit cities with high
commuter density.

Constraints limiting emission-reduction effectiveness

1. Coal-heavy electricity mix: If EVs are charged mainly through coal-based power, lifecycle
emission gains may remain limited.
Eg: India still depends significantly on coal for electricity generation, making clean charging
infrastructure essential.
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Slow car-segment adoption: EV adoption in India remains modest in passenger cars, limiting
immediate emission reduction from private mobility.

Eg: As per IEA Global EV Outlook 2026, India’s electric car sales were about 1.65 lakh in 2025,
nearly 4% of total car sales.

Charging infrastructure gap: Inadequate, uneven and unreliable charging networks can restrict
consumer confidence and mass adoption.

Eg: Charging access remains stronger in major cities, while highways, small towns and rural areas
continue to face gaps.

Battery supply-chain dependence: Dependence on imported lithium, cobalt,.nickel and battery
cells can create cost and strategic vulnerabilities.

Eg: China’s dominance in battery and EV supply chains shows why India needs domestic
manufacturing and mineral-security partnerships.

Lifecycle sustainability concerns: Mining, battery production and end-of-life disposal can create
environmental burdens if not regulated properly.

Eg: Without strong battery recycling and extended producer responsibility, EV growth may shift
pollution from roads to resource chains.

Way forward

1. Clean charging ecosystem: EV policy must be linked with renewable energy, smart grids and time-
of-day charging to maximise real emission cuts.
Eg: Solar-based public charging stations near metro stations, bus depots and highways can reduce
grid pressure and emissions.

2. Prioritise high-impact segments: Indiashould focus first on buses, two-wheelers, three-wheelers
and freight vehicles where‘emission and fuel-saving gains are higher.
Eg: PM E-DRIVE, notified in September 2024, supports e-buses, e-two-wheelers, e-three-wheelers
and charging infrastructure.

3. Strengthen domestic value chain: Battery cell manufacturing, component localisation and critical
mineral security must be accelerated:
Eg: PLI schemes for ACC batteries and automobiles can help reduce import dependence and
build industrial competitiveness.

4. Develop circular economy: Battery recycling, reuse and safe disposal should be made central to EV
policy.
Eg: The Battery,. Waste Management Rules, 2022 provide for extended producer responsibility and
can support sustainable recycling.

5. Make EVsaffordable and accessible: Financing, leasing, battery swapping and targeted incentives
can make EVs viable for mass users.
Eg: Priority lending for e-rickshaws, delivery fleets and public buses can expand adoption among
high-utilisation users.

Conclusion

EVs are not a standalone climate solution; they are effective only when embedded in a clean-energy and
circular-economy framework. India’s challenge is to convert electric mobility from a niche market into a
low-carbon, affordable and self-reliant transport revolution.
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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.

Awareness in the fields of IT, Space, Computers, robotics, Nano-technology, bio-technology and
issues relating to intellectual property rights.

Conservation, environmental pollution and degradation, environmental impact assessment.
Q. Assess the ecological and economic implications of declining coral reef health,due to wastewater

pollution. Analyse its impact on fisheries and coastal communities. Suggest a sustainable‘management
framework. (15 M)
Introduction

Coral reefs, often termed the “rainforests of the sea”, underpin marine biodiversity and coastal economies.
However, rising wastewater-induced nutrient pollution.is eroding their resilience, creating cascading
ecological and socio-economic risks.

Body

Ecological implications of declining coral reef health

1. Coral bleaching amplification:*Excess nitrogen and phosphorus from wastewater increases
susceptibility to bleaching'by disrupting coral-algae symbiosis.
Eg: Studies reported in Ocean andCoastal Management (2026) show high total nitrogen loads in
MPAs correlating with increased bleaching.vulnerability in tropical reefs.

2. Biodiversity loss: Nutrient enrichment promotes macroalgal overgrowth, outcompeting corals and
reducing species diversity.
Eg: In the Caribbean region, leng-term monitoring (cited by UNEP reports) shows reef
degradation accompanied by decline in reef fish diversity.

3. Disease proliferation: Wastewater introduces pathogens and increases coral diseases like white
band disease.
Eg: Research highlighted by NOAA Coral Reef Watch indicates higher disease incidence in
nutrient-polluted reef systems.

4. Seagrass and:mangrove degradation: Reduced light penetration and eutrophication affect
associated ecosystems critical for coastal stability.
Eg: UNEP Global Environment Outlook notes that eutrophication reduces photosynthetic
efficiency in seagrass beds, impacting nursery habitats.

5. Reduced ecosystem resilience: Chronic pollution weakens recovery capacity after disturbances like
cyclones or heatwaves.
Eg: Scientific assessments show reefs exposed to nutrient stress recover slower post marine
heatwaves (IPCC ARG).

Economic implications and impact on fisheries and coastal communities
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1. Decline in fishery productivity: Coral reefs serve as breeding grounds; degradation reduces fish
stocks and catch volumes.
Eg: FAO fisheries assessments link reef degradation to declining artisanal fisheries in tropical
coastal regions.

2. Livelihood vulnerability: Coastal communities dependent on fishing and reef tourism face income
loss.
Eg: In Small Island Developing States (SIDS), reef decline has reduced tourism revenues, as
highlighted in World Bank blue economy reports.

3. Loss of coastal protection: Healthy reefs act as natural barriers; their decline.increases coastal
erosion and disaster vulnerability.
Eg: Studies cited by UNESCO 10C show degraded reefs reduce wave attenuation capacity,
increasing storm damage costs.

4. Public health risks: Wastewater pollution introduces pathogens affecting fisheries and human
health.
Eg: WHO sanitation reports highlight contamination of seafood due to untreated sewage in coastal
waters.

5. Carbon sequestration loss: Associated ecosystems like mangroves lose efficiency, affecting climate
mitigation potential.
Eg: IPCC reports underline reduced blue carbon storage when mangroves are degraded by
pollution.

Sustainable management framework

1. Integrated coastal zone management (ICZM): Align marine conservation with land-based
pollution control.
Eg: India’s Coastal Regulation Zone (CRZ) Notification, 2019 emphasises regulating coastal
development and pallution:

2. Wastewater treatmentinfrastructure expansion: Improve sewage treatment and nutrient removal
technologies:
Eg: Namami Gange Programme integrates sewage treatment plants (STPs) to reduce riverine
nutrient flow into coastal waters.

3. Ecosystem-based management: Protect interconnected systems like reefs, mangroves, and seagrass
holistically.
Eg: UNEP Ecosystem-Based Adaptation framework promotes multi-ecosystem conservation
strategies.

4. Strengthening MPAs effectiveness: Incorporate pollution metrics into MPA management and
monitoring.
Eg: Recommendations aligned with Kunming-Montreal Global Biodiversity Framework (Target
3 — 30x30) stress quality of protection.

5. Community participation and livelihood diversification: Engage local communities in
conservation and provide alternative livelihoods.
Eg: FAO co-management models in coastal fisheries enhance compliance and sustainability.

6. Regulatory and institutional strengthening: Enforce pollution norms under environmental laws.
Eg: Water (Prevention and Control of Pollution) Act, 1974 empowers authorities to regulate
wastewater discharge.

51




Conclusion

Safeguarding coral reefs demands moving beyond protection on paper to addressing root pollution drivers.
A land-sea integrated, community-centric and science-based framework is essential to secure both
biodiversity and coastal livelihoods.

Q. What is environmental DNA (eDNA)? Highlight its applications in biodiversity assessment. (10 M)

Introduction

In an era of accelerating biodiversity loss, non-invasive and high-resolution monitoring tools have become
indispensable. Environmental DNA has emerged as a transformative technique, enabling scientists to decode
ecological patterns from mere traces of genetic material in the environment.

Body

What is environmental DNA (eDNA)

1.

Definition and concept: Environmental DNA refers to genetic material shed by organisms into their
surroundings through skin cells, excreta, mucus or.other biological secretions, which can be collected
from soil, water or air for analysis.

Eg: East River study (2026, Rockefeller University) detected 71 marine fish species and 60+
terrestrial animals using water samplesyshowcasing real-time biodiversity capture.

Non-invasive sampling method: eDNA eliminates the need for physical capture or visual
identification of organisms, makingit suitable for sensitive or inaccessible ecosystems.

Eg: Monitoring of endangered aquatic species without disturbing habitats has been adopted in
global conservation projects as noted in IUCN biodiversity monitoring practices.
Metabarcoding technique: It uses universal genetic markers (such as mitochondrial 12S rRNA
gene) to identify multiple species simultaneously,from mixed DNA samples.

Eg: The use of 12S primers in estuarine studies enables detection of diverse vertebrates from a
single litre of water sample.

Applications imbiodiversity:assessment

1.

3.

Comprehensive species detection: eDNA enables identification of both visible and cryptic species,
including rare and.nocturnal organisms often missed in traditional surveys.

Eg: Detection of elusive species like blenny and skilletfish in urban estuaries indicates improved
biodiversity.mapping compared to earlier surveys (Source: peer-reviewed ecological studies).
Real-time ecosystem monitoring: Continuous sampling allows tracking of seasonal and spatial
changes in biodiversity patterns with high temporal resolution.

Eg: A 10-fold increase in fish eDNA during summer months correlates with temperature-driven
ecological shifts, aiding dynamic ecosystem assessment.

Assessment of invasive and endangered species: eDNA helps in early detection of invasive species
and monitoring of endangered populations, supporting conservation efforts.

Eg: Early identification of invasive carp species in freshwater systems has been achieved through
eDNA surveillance (Source: US Geological Survey studies).

Evaluation of habitat restoration outcomes: It provides measurable evidence of ecological
recovery following restoration initiatives.
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Eg: Increased abundance of certain fish species linked to oyster reef restoration efforts
demonstrates ecological success (Source: urban estuary research findings).

5. Integration with policy and management: eDNA supports evidence-based decision-making in
wildlife management, pollution control and urban planning.
Eg: National Biodiversity Action Plan (India, aligned with CBD targets) emphasises improved
monitoring tools, where eDNA can enhance data-driven conservation strategies.

Conclusion

Environmental DNA represents a paradigm shift from observation-based ecology to data-driven ecosystem
intelligence. Its integration with governance frameworks can enable precise, timely‘and sustainable
biodiversity conservation in the Anthropocene.

Q. Analyse the challenges in managing plastic waste in river basins in ladiasPropose a comprehensive
multi-level governance framework to address these challenges. (10 M)

Introduction

Rivers in India are increasingly acting as conduits of plastic waste, reflecting.the limits of fragmented waste
governance. The challenge lies not only in waste generation but in systemic failures across the entire river
basin.

Body

Challenges in managing plastic waste in river basins

1. Diffuse and transboundary nature of \pollution: Plastic waste enters rivers from multiple upstream
sources across states, making accountability complex.
Eg: The Brahmani river basin carries waste.from mining, agriculture, and urban settlements,
affecting downstream ecosystems like Bhitarkanika mangroves (Source: recent scientific study
published in WaterfAir & Soil Pollution; 2026).

2. Inadequate solid waste.management infrastructure: Many urban local bodies lack segregation,
collection, and processing capacity;leading to dumping into water bodies.
Eg: As per CPCB reports, a significant share of unprocessed plastic waste in cities ends up in
drains and rivers.due'to inadequate material recovery facilities.

3. Weak enforcement of plastic waste rules: Despite Plastic Waste Management Rules, 2016
(amended 2022), compliance remains low due to poor monitoring and institutional gaps.
Eg: Single-use plastic.ban (2022) enforcement varies widely across states, with continued usage in
informal markets.(Source: CPCB compliance reports).

4. “Deminance of informal sector without integration: Waste pickers play a crucial role but lack
formal recognition and support, reducing efficiency in plastic recovery.
Eg: SWaCH cooperative in Pune demonstrates how integrating informal workers improves
segregation and recycling outcomes.

5. Emergence of microplastics and monitoring gaps: Existing policies focus on visible plastic,
ignoring microplastics which are harder to detect and regulate.
Eg: Studies in Indian rivers have found microplastic fibres from synthetic textiles, yet no
standardised monitoring framework exists (Source: scientific literature, TERI studies).

Multi-level governance framework

1. National level policy harmonisation and standards: Strengthen implementation of Plastic Waste
Management Rules, 2016 and expand scope to include microplastics.
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Eg: Extended Producer Responsibility (EPR) guidelines, 2022 mandate producers to manage
plastic lifecycle; need stricter enforcement through CPCB digital tracking portal.

2. River basin-level integrated governance: Adopt basin-based management beyond administrative
boundaries through coordinated institutions.

Eg: National Ganga Council (under Environment Protection Act, 1986) provides a model for
basin-wide coordination across states.

3. State and urban local body capacity building: Enhance waste processing infrastructure and
decentralised waste management systems.

Eg: Indore’s solid waste management model with 100% door-to-door collection and
segregation has reduced waste leakage into drains (Source: Swachh Survekshan reports).

4. Legal and constitutional backing for decentralisation: Strengthen local governance under 74th
Constitutional Amendment Act, 1992, which empowers municipalities for waste management.
Eg: Cities implementing municipal bye-laws for waste segregation and user chargessshow better
compliance outcomes.

5. Community participation and behavioural change: Promote citizen responsibility and reduce
plastic usage through awareness and incentives.

Eg: Kerala’s Haritha Karma Sena mobilises households for segregation and plastic collection,
improving local waste governance.

Conclusion

Effective plastic waste management in river basins requires shifting from fragmented responses to
integrated, multi-level governance. A basin-centric,qarticipatory approach can transform rivers from waste
carriers to ecological lifelines.

Q. Analyse the impact of increasing human activities on wildlife habitats in India. How do such
pressures affect the conservation of apexipredators?(20 M)

Introduction

India’s forests sustain some.of the world’s most important populations of apex predators such as tigers, lions
and leopards. However, rapid expansion of human activities is increasingly disrupting ecological balance,
threatening both habitatiintegrity.and long-term wildlife survival.

Body

Impact of increasing human activities on wildlife habitats in India

1. Habitat fragmentation-and corridor disruption: Expansion of highways, railways, mining and
urbanisation has fragmented contiguous forest landscapes, reducing genetic exchange and animal
movement.

Eg:'NTCA and WII studies have highlighted fragmentation in the Central Indian tiger landscape
due to linear infrastructure such as the Nagpur-Mumbai Expressway affecting tiger corridors.

2. Tourism-induced ecological stress: Unregulated safari tourism, vehicle congestion and human
proximity alter wildlife behaviour, feeding patterns and breeding activity.

Eg: A 2026 CSIR-CCMB study across reserves like Corbett, Tadoba and Bandhavgarh found
elevated stress hormones among tigers near tourism routes and disturbed breeding-site selection.

3. Encroachment and land-use change: Agricultural expansion, settlements and infrastructure
projects shrink forest cover and increase edge effects in ecosystems.

Eg: According to the India State of Forest Report 2023 by Forest Survey of India (FSI), several
forested regions continue to face degradation due to developmental pressures despite gains in overall
green cover.
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4. Resource extraction and mining pressure: Mining and quarrying in ecologically sensitive regions
degrade habitats, pollute water sources and disturb food chains.
Eg: Iron ore mining around the Western Ghats and coal mining near forest regions of Hasdeo
Arand have generated concerns regarding biodiversity loss and elephant movement disruption.

5. Human-wildlife conflict escalation: Increased interface between humans and wildlife due to
shrinking habitats leads to retaliatory Killings and animal displacement.
Eg: The Ministry of Environment, Forest and Climate Change has reported rising incidents of
elephant and leopard conflict in states such as Odisha, Assam and Maharashtra.

Effect of such pressures on conservation of apex predators

1. Decline in breeding success: Chronic stress affects reproductive hormones, cub survival and long-
term population viability among apex predators.
Eg: The CSIR-CCMB tiger study (2026) observed that tigresses preferred quieter forest patches for
breeding, while disturbed habitats reduced reproductive suitability.

2. Territorial instability and behavioural changes: Habitat shrinkage increases ecompetition for
territory and alters movement patterns of predators.
Eg: Increasing tiger dispersal outside reserves in Vidarbha and Terai landscapes has resulted in
greater encounters with human settlements and livestack areas.

3. Reduction in prey base: Habitat degradation affects herbivore populations, indirectly threatening
carnivore survival and ecosystem stability.
Eg: Degraded forest patches in parts of the Eastern Ghats have affected prey availability for
predators like leopards due to declining ungulate density.

4. Genetic isolation and population vulnerability: Fragmented habitats reduce connectivity between
predator populations, increasing risks of inbreeding.
Eg: The Tiger Task Force (2005) stressed the importance of maintaining wildlife corridors after
local tiger extinction in Sariska,Tiger Reserve.

5. Increase in poaching vulnerability: Disturbed and fragmented habitats weaken surveillance and
create easier access for illegal wildlife trade networks.
Eg: The Wild Life (Protection) Act, 1972, strengthened through later amendments, has been
increasingly invoked against erganised poaching networks targeting tigers and leopards.

Conclusion

India’s conservation approach must evolve from isolated species protection towards integrated ecosystem
governance rooted in scientific evidence and habitat connectivity. Sustainable coexistence between
developmentand wildlife conservation will determine the future of India’s apex predators.

Q. “The globahforest'crisisis as much a governance challenge as it is an environmental challenge.”
Analyséeithe stroctural causes behind continued forest degradation. Examine the limitations of existing
global forestigovernance frameworks. (15 M)

Introduction

Forests regulate climate systems, sustain biodiversity, secure livelihoods and act as critical carbon sinks for
global ecological stability. However, continuing deforestation despite multiple international commitments
highlights that the forest crisis today stems not only from environmental pressures but also from deep
structural and governance failures, as reflected in the UN Forum on Forests Report 2026.

Body

“The global forest crisis is as much a governance challenge as it is an environmental challenge”
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1. Weak regulatory enforcement: Many countries possess forest laws, but implementation remains
poor due to corruption, weak monitoring and political interference in land allocation.

Eqg: lllegal logging in the Amazon Basin continues despite Brazilian environmental regulations,
with enforcement agencies like IBAMA facing budgetary and manpower constraints.

2. Development-centric resource extraction: Forests are often treated as economic frontiers for
mining, infrastructure and commercial agriculture rather than ecological assets.

Eg: Expansion of oil palm plantations in Indonesia and mining-led diversion of forest lands in
tropical regions have intensified habitat fragmentation.

3. Marginalisation of indigenous communities: Exclusion of forest-dependent communities from
governance weakens conservation outcomes and increases conflicts over forest resources.

Eg: The FAO and UNEP studies show that forests managed by indigenouspeoples generally exhibit
lower deforestation rates due to traditional conservation practices.

4. Global inequality in climate responsibility: Developing countries face pressurestorconserve forests
despite limited financial and technological support from developed €conomies.

Eg: The UN Strategic Plan for Forests estimates a requirement of nearly $300 billion annually for
sustainable forest management, while actual financing remains far lower.

5. Fragmented institutional coordination: Forest governance is often divided.amongmultiple
agencies dealing with agriculture, mining, tribal affairsand.climate policy, leading to policy
incoherence.

Eg: In several tropical economies, agricultural subsidies.continue to incentivise land conversion
despite parallel afforestation programmes.

6. Commercialisation of forest resources: Unsustainable timber extraction and commodification of
forest products weaken ecological sustainability.

Eg: Rising global demand for timber and rare forest products has-accelerated exploitation in parts of
Central Africa and Southeast Asia.

7. Climate-induced ecological stress: Climate.change amplifies forest degradation through wildfires,
pest outbreaks and droughts, exposing gevernance systems unprepared for ecological shocks.

Eg: The severe Canadianwildfires of 2023 released massive carbon emissions and highlighted the
vulnerability of even advanced forestimanagement systems.

8. Poverty-driven dependence on forests: Lack of alternative livelihoods forces vulnerable
populations into unsustainable extraction of fuelwood, timber and forest produce.

Eg: According.te.the World Bank, a large share of rural populations in Sub-Saharan Africa remain
directly dependent on forests for subsistence energy and income.

Limitations of‘existing global forest governance frameworks

1. Non-binding nature of international commitments: Most global forest agreements rely on
voluntary compliance without enforceable legal obligations.
Eg: The UN Forum on Forests (UNFF) and the Global Forest Goals depend primarily on
voluntary national reporting mechanisms.

2. Fragmented global institutional architecture: Forest governance is dispersed across climate,
biodiversity and trade institutions without an integrated framework.
Eg: Forest-related issues are addressed separately under the UNFCCC, Convention on Biological
Diversity (CBD) and UNFF, resulting in overlapping mandates.

3. Inadequate financial commitments: Existing mechanisms fail to provide predictable and sufficient
finance for sustainable forest management.
Eg: The UNFF 2026 Report noted global sustainable forest finance at nearly $84 billion,
significantly below the required levels.

4. Limited accountability mechanisms: Countries often announce ambitious targets without credible
monitoring or penalties for non-achievement.
Eg: Several nations continue to witness rising deforestation despite commitments under the Glasgow
Leaders’ Declaration on Forests and Land Use (2021).
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North-South trust deficit: Developing countries argue that conservation obligations are not
matched by equitable climate finance and technology transfer.

Eg: Debates within global climate negotiations frequently highlight concerns over climate justice
and unequal historical responsibility.

Weak integration of local communities: International frameworks remain excessively state-centric
and inadequately recognise community-led governance models.

Eg: The Rights and Resources Initiative has repeatedly emphasised that insecure land tenure
undermines forest conservation outcomes.

Insufficient focus on drivers outside forests: Governance frameworks often target afforestation
while ignoring trade, consumption and agricultural policies driving deforestation.

Eg: Global demand for commaodities such as soybean, beef and palm oil centinues to incentivise
forest conversion in tropical regions.

Technological and data asymmetry: Many low-income countries lack advanced-monitering
infrastructure for accurate forest assessment and enforcement.

Eg: Several African nations remain dependent on external satellite-based forest monitoring
initiatives supported by international agencies.

Way forward

1. Strengthening legally binding global commitments: International forest governance must move
beyond voluntary pledges towards enforceableaccountabtlity mechanisms.
Eg: Strengthening compliance architecture under the UN Strategic Plan for Forests can improve
implementation credibility.

2. Expanding community-led conservation: Empowering.indigenous and local communities through
tenure security can improve conservation outcomes.
Eg: India’s Forest Rights Act, 2006 has enabled community forest governance in several tribal
regions.

3. Bridging the forest finance gap: Developed countries'must enhance climate finance, technology
transfer and green investment for forest conservation.
Eg: Expansion of mechanisms such as REDD+ can incentivise carbon sequestration and sustainable
forest management.

4. Integrating forests into development planning: Agricultural, mining and infrastructure policies
must incorparate ecological carrying capacity principles.
Eg: Adoption of Landscape Approach Models in countries like Costa Rica has balanced
ecological restoration with-economic development.

5. Strengthening technological monitoring systems: Satellite surveillance, GIS mapping and Al-
driven forest monitoring can improve transparency and enforcement.
Eg: India’s Forest.Survey of India (FSI) uses remote sensing technologies for periodic forest cover
assessment.

Conclusion

Sustainable forest conservation requires shifting from fragmented and extractive governance models towards
inclusive, accountable and adequately financed ecological stewardship. Achieving the Global Forest Goals
2030 will ultimately depend on aligning environmental sustainability with developmental justice and
international cooperation.

Q. What is blended finance? Evaluate its potential and limitations in bridging climate investment gaps in
developing countries. (10 M)
Introduction
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The transition towards a low-carbon and climate-resilient economy requires massive investments,
particularly in developing countries where fiscal resources and access to capital remain limited. In this
context, innovative financing mechanisms have emerged as crucial tools to bridge the widening gap between
climate needs and available resources.

Body

What is blended finance?

Blended finance: It is the strategic use of public, concessional, philanthropic or multilateral capital to
mobilise additional private-sector investment for projects that generate climate and developmental benefits
by reducing risks and improving investment viability.

Key features of blended finance

1.

Use of concessional capital: Public institutions provide finance at below-market terms, making
projects financially feasible where commercial financing.alone may not be viable.

Eg: Green Climate Fund (GCF) concessional support helps reduceproject costs for renewable
energy and climate-resilient infrastructure in develeping.countries.

Risk-sharing mechanism: Public agencies absorb part of the investment risk, encouraging private
investors to participate in sectors perceiveda@s risky.

Eg: Multilateral Development Bank guarantees protect investors against political, regulatory and
credit-related risks in infrastructure projects.

Mobilisation of private capital: Limited publiciresources are utilised to attract much larger volumes
of private investment.

Eg: A small amount of concessional finance can leverage multiple times its value from institutional
investors, commercial banks and investment funds.

Development-oriented investment: Financing is channelled towards projects delivering
environmental and social bengfits alongside economic returns.

Eg: Climate-smart agriculture, clean-energy deployment and resilient urban infrastructure projects
frequently utilise blended-finance structures.

Catalytic.approach: Public finance acts as an enabler rather than a substitute for private investment,
multiplying everall climate-finance flows.

Eg: Many renewable-energy projects in emerging economies become bankable only after public
institutions previde.initial risk-mitigation support.

Potential of blended financein bridging climate investment gaps

1.

Expands the pool of climate finance: It supplements scarce public resources by unlocking large-
scale private investment for climate action.

Eg: Institutional investors, pension funds and commercial banks can participate in climate projects
once risks are appropriately mitigated through public support.

Encourages investment in high-risk sectors and regions: Risk-sharing instruments improve
investor confidence in developing countries with weaker financial markets.

Eg: Solar and wind-energy projects in emerging economies often attract private investors after
receiving guarantees from development-finance institutions.

Enhances adaptation financing: It can mobilise resources for adaptation projects that traditionally
struggle to attract commercial investment due to lower financial returns.
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Eg: Water conservation, climate-resilient agriculture and flood-management projects can become
investable through blended-finance mechanisms.

4. Accelerates technology transfer and innovation: Improved access to finance enables developing
countries to adopt advanced clean technologies and sustainable production systems.
Eg: Blended financing has supported deployment of battery storage, green hydrogen pilots and
smart-grid infrastructure in several developing economies.

5. Supports achievement of global climate goals: Large-scale mobilisation of capital is essential for
meeting international climate commitments and achieving net-zero transitions.
Eg: Climate-finance frameworks under the Paris Agreement increasingly emphasise catalytic
financing approaches to mobilise investments at scale.

Limitations of blended finance

1. Preference for commercially attractive projects: Private investors tend to favour projects with
predictable returns, leaving many vulnerable sectors underfunded.
Eg: Renewable-energy generation often attracts greater investment than ecosystem.restoration or
community-based adaptation projects.

2. Unequal distribution of finance: Countries with stronger institutions and better investment climates
attract a disproportionate share of investment.
Eg: Many least-developed countries continue to face difficulty accessing climate finance despite
having high climate vulnerability.

3. Risk of increasing debt burden: Excessive dependence on loan-based financing can worsen fiscal
stress in developing economies.
Eg: Climate-vulnerable countries already facing debt distress.may struggle to absorb additional
borrowing for climate investments.

4. Weak institutional and technical capacity: Many developing countries lack project-preparation
expertise, regulatory clarity and implementation capacity required to attract investors.
Eg: Delays in land acquisition, regulatory.approvals and project design often reduce investor
confidence.

5. Challenges of transparency and additionality: It is often difficult to determine whether private
investment was genuinely mobilised because of public intervention.
Eg: Measuring the exact catalytic.impact of concessional finance remains a challenge for
policymakers and international institutions.

Conclusion

Blended, finance offers a pragmatic pathway to mobilise the scale of investment required for climate action
in developing countries. Its transformative potential will be realised only through equitable risk-sharing,
stronger domestic institutions and a greater focus on adaptation and climate-vulnerable regions rather than
solely on commercial returns.

Q. Examine the contribution of biomass burning to particulate matter pollution in India. Why do
conventional urban-centric clean-air strategies often fail to address this challenge? (15 M)
Introduction

Air pollution in India is increasingly shaped by invisible rural sources, not only visible urban smog.
Biomass burning links energy poverty, agricultural distress and weak environmental governance into a
single public-health and ecological challenge.
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Body

Contribution of biomass burning to particulate pollution

1. Household fuel burning: Burning of wood, dung cakes and crop residues releases fine particulate
matter, black carbon and organic carbon, worsening both indoor and outdoor air pollution.

Eg: PMUY has released over 10.55 crore LPG connections as of May 2026, but sustained clean-
fuel use still depends on affordability and refill access.

2. Crop-residue burning: Paddy and wheat residue burning adds seasonal PM spikes, especially in
northern and eastern India, due to short sowing windows and limited residue-management capacity.
Eg: ICAR-developed Pusa Decomposer can help decompose paddy straw in about 20-25 days,
reducing the need for open-field burning.

3. Eastern India hotspot: Recent evidence shows that Bihar, West Béngal and parts of north-east
India are emerging as pollution hotspots due to biomass and rural burning practices.

Eg: A 25-year satellite study (2000-2024) found PM pollutien rising by over 20% across the Indo-
Gangetic Plain, Himalayas and north-east India.

4. Aerosol composition change: Biomass burning increases organic carbon and sulphate
components of PM, making pollution more toxic and'climate-relevant.

Eg: The study notes nearly 50% rise in organic‘carbon and sulphate.components linked to biomass
burning.

5. Regional ecological impact: Aerosols from biomass burning travel‘beyond source areas and affect
the Himalayas, glaciers and sensitive ecosystems.

Eg: Pollution from Bihar and West Bengal is reported toinfluence aerosol loading over the eastern
Himalayas.

Why urban-centric strategies falil

1. City-bound design: NCAP mainly targets 131 cities, while biomass burning often originates in rural
and peri-urban_ regions outside municipal control.
Eg: NCAP, launched in 2019, aims substantial reduction in particulate pollution, but its core design
remains city-focused.

2. Weak airshed approach: Pollution moves across districts and states, but planning is often limited to
municipal boundaries and local emission inventories.
Eg: Delhi’s winter pollution cannot be understood only through Delhi’s emissions because crop-
residue burning.and regional meteorology influence the entire airshed.

3. Neglect of rural energy poverty: Policies focusing on vehicles, industries and road dust miss
household biomass use driven by income constraints, refill costs and fuel availability.
Eg: Ujjwala Yojana improved LPG access, but clean-air gains depend on regular refills,
behavioural adoption and reliable last-mile supply.

4. Inadequate agricultural incentives: Farmers burn residue because it is quick and economical,
while alternatives require machinery, markets and institutional support.
Eg: Government support for crop-residue management machinery exists, yet access and
affordability gaps continue in many regions.

5. Poor integration with waste governance: Open burning of biomass and municipal waste remains
under-monitored in villages and small towns.
Eg: Pollution rise in several eastern regions is associated more closely with biomass burning and
waste burning than solely industrial or vehicular emissions.
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Way forward

1. Adopt airshed governance: Pollution-control planning must be based on regional airsheds, not
merely municipal boundaries, with inter-state coordination mechanisms.
Eg: The Commission for Air Quality Management (CAQM) model in NCR can be adapted for
other high-burden airsheds such as the eastern Indo-Gangetic Plain.

2. Strengthen clean cooking transition: LPG access should be complemented with refill affordability,
behavioural change measures and diversified clean-energy solutions.
Eg: PMUY expansion can be linked with targeted refill support, women’s health outcomes and
local clean-energy entrepreneurship.

3. Scale residue management: Promote in-situ and ex-situ residue utilisation‘through custom hiring
centres, biomass pellets, composting, bio-CNG and assured procurement systems.
Eg: Wider deployment of Pusa Decomposer, biomass aggregation networks and compressed
biogas plants can convert waste into economic resources.

4. Expand NCAP beyond cities: Clean-air interventions should explicitly include rural. hotspots,
agricultural-burning regions and ecologically sensitive landscapes.
Eg: Regions such as the Sundarbans, eastern Indo-Gangetic Plain and north-east India require
dedicated air-quality action plans.

5. Use satellite and ground monitoring: Integrate remote sensing with ground-based monitoring for
real-time identification of hotspots and pollution transport pathways.
Eg: Long-term satellite datasets have successfully revealed emerging pollution hotspots that
traditional monitoring networks often overloak.

6. Promote livelihood-linked alternatives: Farmers.and rural'households should be incentivised
through carbon markets, FPO=led aggregation and decentralised biomass value chains.
Eg: Crop residues can be transformed into pellets, compost and compressed biogas,
simultaneously generating rural income.and reducing emissions.

Conclusion

India’s clean-air agenda must evolve from city-centric pollution control to integrated rural-urban
environmental governance. Addressing.biomass burning through technology, incentives and clean-energy
access can simultaneously advance public health, environmental sustainability and inclusive development.

Q. Examineithe'ecalogical consequences of infrastructure expansion in fragile ecosystems. Assess the
challenges invalved in“reconciling development with biodiversity conservation. (10 M)

Introduction

Fragile ecosystems such as the Himalayas, Western Ghats, coastal zones and island ecosystems sustain
critical biodiversity and ecological services. However, rapid infrastructure expansion driven by urbanisation,
connectivity and strategic needs is intensifying ecological stress and increasing human-wildlife conflicts.

Body

Ecological consequences of infrastructure expansion in fragile ecosystems
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1. Habitat Fragmentation and Biodiversity Loss: Roads, railways and hydropower projects divide
contiguous habitats, disrupting breeding and migration corridors of wildlife.
Eg: Linear infrastructure projects in central India have affected tiger corridors identified by the
National Tiger Conservation Authority (NTCA), increasing habitat isolation and roadkill
incidents.

2. Increased Disaster Vulnerability: Large-scale construction in ecologically sensitive zones
destabilises slopes and alters natural drainage systems.
Eg: The 2021 Chamoli disaster in Uttarakhand highlighted concerns regarding excessive
hydropower and road expansion in the fragile Himalayan region, as noted by experts from WII and
environmental assessments.

3. Loss of Forest Cover and Carbon Sinks: Infrastructure projects often require diversion of forest
land, weakening climate resilience and ecosystem services.
Eg: According to the Forest Survey of India (ISFR 2023), diversion of ferest land for mining,
roads and strategic projects remains a major pressure on dense forests in the Northeast.and central
India.

4. Disturbance to Coastal and Marine Ecosystems: Ports, tourism infrastructure and coastal
highways degrade mangroves, coral reefs and wetlands.
Eg: Infrastructure expansion in the Great Nicobar Island-projecthas raised concerns regarding
impacts on mangroves, leatherback turtle nesting sites and tribal reserves, flagged during
environmental appraisal debates.

5. Human-Wildlife Conflict Intensification:: Encroachment into ecological habitats increases direct
interactions between humans and wildlife.
Eg: Expansion of settlements and transport netwaorks around Bandipur and Wayanad landscapes
has contributed to rising incidents of elephant movement into agricultural areas.

Challenges in reconciling development with biodiversity conservation

1. Development-Conservation Trade-off: Strategic and economic infrastructure is often prioritised
over ecological sustainability duetorimmediate growth considerations.
Eg: Border infrastructure projects in Himalayan regions receive exemptions under certain
environmental procedures citing national security concerns, complicating ecological scrutiny.

2. Weak Environmental Impact Assessment Implementation: EIA processes often suffer from poor
cumulative impact assessment and inadequate public consultation.
Eg: The Parliamentary Standing Committee on Science and Technology, Environment and
Forests (2023) highlighted gaps in post-clearance environmental compliance monitoring.

3. Fragmented Institutional Coordination: Multiple agencies handling forests, infrastructure and
disaster management lead to governance overlaps.
Eg: In the Western Ghats, differing approaches among state governments and conservation bodies
have delayed implementation of recommendations of the Madhav Gadgil Committee and
Kasturirangan Committee.

4. Climate Change Compounding Ecological Stress: Fragile ecosystems already under climatic stress
become more vulnerable to infrastructure-induced disturbances.
Eg: Increased frequency of landslides in Himachal Pradesh and Uttarakhand has been linked to
both extreme rainfall events and unscientific hill cutting practices.

5. Inadequate Valuation of Ecosystem Services: Economic assessments frequently underestimate
ecological costs such as water security, pollination and disaster buffering.
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Eg: The Supreme Court in T.N. Godavarman Thirumulpad v. Union of India emphasised the
principle of sustainable development and ecological balance in forest governance.

6. Limited Community Participation: Indigenous and local communities are often excluded from
ecological decision-making despite their traditional conservation knowledge.
Eg: The Forest Rights Act, 2006 mandates recognition of community forest rights, yet several
infrastructure clearances have faced criticism over inadequate gram sabha consultations.

Conclusion

India’s developmental aspirations cannot be sustained by weakening the ecologicalffoundations that support
life and livelihoods. A governance framework rooted in sustainable development, ecological carrying
capacity and community participation is essential for achieving genuine balance between infrastructure
growth and biodiversity conservation.

Disaster and disaster management.

Q. Explain the functioning of the SACHET alert system, Analyse its signifieancein strengthening
India’s disaster management framework. (10 M)

Introduction

Timely risk communication is central to reducing disaster losses, as recognised under the Disaster
Management Act, 2005. India’s move towards technology-drivenearly warning reflects a shift from
reactive relief to proactive resilience.

Body

Functioning of the SACHET alert system

1. Cell broadcast-based real-timealerts: SACHET uses Cell Broadcast (CB) technology to send
alerts simultaneously to all mobile'devices in a defined geographic area without network congestion.
Eg: During its trial run in May 2026, alerts were delivered to millions of users simultaneously
within seeconds, demonstrating scalability. Source: Ministry of Communications

2. Geo-targeted dissemination mechanism: Alerts are location-specific, enabling targeted warnings in
disaster-prone zones rather.than blanket messaging.

Eg: Coastal.cyclone alerts can be restricted to specific districts in Odisha or Andhra Pradesh,
ensuring,precise risk communication. Source: NDMA guidelines on early warning systems

3. Multi-channel integration platform: Combines SMS, mobile app, and web-based alerts to
ensure redundancy in communication channels.

Eg: The SACHET mobile application provides weather updates and emergency alerts alongside
CB messages, improving reach. Source: Department of Telecommunications

4. Common Alerting Protocol (CAP) framework: The system is built on CAP standards, enabling
interoperability between agencies and uniform message formatting.

Eg: CAP enables integration with IMD cyclone warnings and NDMA advisories, ensuring
consistency in alerts. Source: International Telecommunication Union standards

5. No internet dependency for core alerts: CB alerts do not require internet connectivity, ensuring
functionality even in low-connectivity regions.

Eg: Remote and rural areas with only basic cellular connectivity can still receive alerts during
disasters. Source: DoT technical brief
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Significance in strengthening disaster management framework

1. Enhancing last-mile connectivity: Direct alerts to citizens reduce dependence on intermediaries,
ensuring information reaches vulnerable populations.
Eg: The system supports NDMA’s last-mile connectivity mandate, critical in flood and cyclone-
prone regions. Source: NDMA Disaster Risk Reduction framework

2. Reducing disaster mortality and losses: Early warnings enable timely evacuation and
preparedness, minimising human and economic losses.
Eg: Improved early warning systems contributed to significant reduction in cyclone fatalities in
Odisha, showing impact of timely alerts. Source: NDMA reports

3. Strengthening institutional coordination: Integration of DoT, NDMA, IMD and C-DOT ensures
coordinated disaster response communication.
Eg: IMD warnings are now rapidly disseminated via telecom networks, improvingresponse time.
Source: Government of India disaster communication framework

4. Promoting inclusive communication: Multi-language alerts ensure accessibility across diverse
linguistic populations.
Eg: Alerts are disseminated in multiple Indian languages, enhancing inclusivity and
comprehension. Source: Ministry of Communications

5. Building technological resilience and sovereignty: Indigenous development reduces reliance on
foreign systems and enhances strategic autonomy:
Eg: Developed by C-DOT, SACHET reflects India’s push for self-reliant digital public
infrastructure. Source: Department of Telecommunications

Conclusion

SACHET represents a critical step towards technology-driven disaster resilience and citizen-centric
governance. Its continued strengthening through integration and awareness can transform India’s early
warning ecosystem into a globally robust model.

Linkages between developmentiand spreaghof extremism.

Role of external state and“ien-state actors in creating challenges to internal security.

Q. Explain the role offmnmanned systems in tkansforming modern military logistics and offensive
operations. How da they alter conuventionalbattlefield dynamics? (10 M)

Introduction

Unmanned systems are becomingthe new force multipliers of warfare because they reduce human exposure
while.expanding reach; persistence and precision. Their value lies not in replacing soldiers entirely, but in
changing how militaries move, sense, strike and sustain operations.

Body

Role of unmanned systems in modern military logistics and offensive operations

1. Risk reduction in logistics: Unmanned systems can carry supplies, ammunition and medical
material into dangerous zones without exposing soldiers to ambushes, mines or artillery fire.
Eg: In the Russia-Ukraine war, unmanned ground systems have been used for frontline logistics,
casualty evacuation and supply movement in high-risk areas.

2. Persistent surveillance and targeting: Drones provide real-time intelligence, surveillance and
reconnaissance, enabling faster detection of enemy positions and better targeting decisions.
Eg: The Indian Army’s recent drone modernisation plans include unmanned systems for
surveillance, strike, logistics and tactical battlefield support.
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3. Precision offensive capability: Loitering munitions and one-way attack drones allow forces to strike
radars, vehicles, command posts and air-defence assets with lower cost and higher flexibility.

Eg: India inducted the 1Al Harpy anti-radiation drone in 1999, while recent conflicts have
popularised similar loitering systems like Shahed-type drones.

4. Maritime offensive transformation: Unmanned surface and underwater systems can conduct
surveillance, mine countermeasures and offensive missions without risking expensive ships and
Ccrews.

Eg: In the Ukraine conflict, unmanned naval systems have been used for offensive operations,
showing how smaller robotic platforms can challenge conventional naval assets.

How they alter conventional battlefield dynamics

1. Lowering cost of combat: Cheap drones and robotic systems can impose heavy:costs on.expensive
tanks, ships, radars and air-defence systems, changing the economics of warfare.
Eg: Counter-drone systems such as interceptor drones, lasers and electronic.warfare are now
emerging because low-cost drones have created serious asymmetric threats.

2. Changing human-machine balance: Battlefields are moving from manpower-intensive operations
to human-machine teaming, where soldiers command, coordinate and interpret robotic systems.
Eg: India is increasingly focusing on indigenous unmanned technologies for integrated battlefield
operations across the three Services.

3. Compressing decision cycles: Real-time sensor feeds from unmanned platforms shorten the gap
between detection, decision and strike, making battlefield tempo faster and more lethal.
Eg: Drone-enabled targeting in recent wars has made.camouflage, dispersion and electronic
protection essential even for small tactical units.

4. Forcing countermeasure innovation: The early advantage of drones reduces once electronic
warfare, high-power microwaves, lasers and.interceptor drones become widely available.
Eg: The initial technological advantage enjoyed by drones is gradually declining as anti-drone
technologies become moreeffective and affordable.

Conclusion

Unmanned systems are-not a substitute for strategy, doctrine and trained forces; they are tools that can
multiply their effectiveness. India’sichallenge’is to build balanced unmanned capabilities across land, sea
and air, rather than treating aerial drones as a complete answer.

Challenges to interral security tRFough communication networks, role of media and social networking
sites in ifiteékmal security challenges, basics of cyber security; money-laundering and its prevention.

Q. “dmdia’s'geographicallocation makes it vulnerable not only to drug trafficking but also to
becoming a transit hub“mn global narcotics chains.” Assess the strategic risks arising from India’s
transit-route vulnerability. Outline measures to strengthen surveillance against narcotics trafficking.
(15 M)

Introduction

India’s location between the Golden Crescent, Golden Triangle and the Indian Ocean maritime routes
has made narcotics trafficking an important internal security challenge. The growing seizure of synthetic
drugs such as Captagon, methamphetamine and cocaine indicates that India faces risks not merely as a
consumer market but also as a transit corridor in global narcotics networks.

Body
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India’s location makes it vulnerable not only to drug trafficking but also to becoming a transit hub in

global narcotics chains

1.

Geographical exposure: India lies adjacent to two major narcotics-producing regions, creating
vulnerabilities through land borders, maritime routes and air cargo networks.

Eg: The Golden Crescent comprising Afghanistan-Pakistan-Iran and the Golden Triangle
comprising Myanmar-Laos-Thailand continue to influence regional narcotics flows.

Transit hub vulnerability: India’s expanding trade connectivity, container traffic and logistics
infrastructure can be exploited by international cartels for onward movement of drugs.

Eg: In May 2026, the NCB seizure of Captagon worth X182 crore reportedly revealed attempts to
use Indian territory as a transit point towards the Middle East.

Rise of synthetic narcotics: Synthetic drugs are easier to conceal, transport and manufacture
compared to traditional narcotics, making surveillance and interception more difficult.

Eg: The UNODC World Drug Report has highlighted the rapid rise of amphetamine-type
stimulants and synthetic drug trafficking globally.

Strategic risks arising from India’s transit-route vulnerability

1.

Narco-terror financing: Drug trafficking networks can channel illegal proceeds towards extremist
organisations, insurgent groups and organised criminal syndicates.

Eg: The NDPS (Amendment) Act, 2021 strengthened.legal provisions against illicit trafficking and
financing networks linked to narcotics crimes:

Threat to maritime security: India’s long coastline, major ports and dense commercial shipping
traffic increase risks of maritime-based smuggling operations.

Eg: The Indian Coast Guard and NCB have conducted multiple joint interceptions in the Arabian
Sea involving heroin and methamphetamine consignments.

Expansion of organised crime: International drug cartels strengthen money laundering, hawala
transactions and arms smuggling networks within India.

Eg: Agenciesfrequently investigate links between narcotics trade and violations under the
Prevention of Money Laundering Act (PMLA), 2002.

Borderimanagement challenges: Porous borders and difficult terrains create operational difficulties
for surveillance and interdiction agencies.

Eg: The India-Myanmar border has emerged as a major route for trafficking of
methamphetamine tablets and heroin.

Diplomatic and reputational risks: Repeated use of Indian territory as a transit corridor may
weaken India’s credibility in global anti-drug cooperation frameworks.

Eg: India is a'signatory to the UN Single Convention on Narcotic Drugs, 1961 and participates in
international anti-trafficking coordination mechanisms.

Public health and demographic impact: Increased transit activity can gradually increase domestic
circulation and addiction, especially among youth populations.

Eg: The Ministry of Social Justice and Empowerment’s 2019 national survey reported
significant substance abuse concerns among young populations.

Measures to strengthen surveillance against narcotics trafficking

1.

Integrated coastal surveillance: Strengthening real-time maritime monitoring through radar chains,

drones and vessel-tracking systems is essential.
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Eg: The Coastal Surveillance Network operated by the Indian Coast Guard enhances monitoring
across India’s coastline.

2. Technology-driven intelligence systems: Artificial intelligence, big-data analytics and predictive
profiling should be integrated into anti-narcotics operations.
Eg: The NCB’s MANAS portal was launched to improve narcotics intelligence sharing and
coordination.

3. Strengthening inter-agency coordination: Seamless cooperation among NCB, DRI, Customs,
Coast Guard, State police and intelligence agencies is necessary for effective interdiction.
Eg: The Narco Coordination Centre (NCORD) mechanism was created by the Ministry of Home
Affairs for coordinated anti-drug action.

4. Enhanced border infrastructure: Smart fencing, integrated check posts and surveillance
technologies should be expanded along vulnerable borders.
Eg: The use of Comprehensive Integrated Border Management System.(CIBMS) technologies
has improved monitoring in sensitive sectors.

5. International cooperation and intelligence sharing: India must deepen operational:.cooperation
with neighbouring countries and West Asian states.
Eg: India cooperates through mechanisms such as Interpol, UNODC and bilateral information-
sharing arrangements.

6. Financial surveillance and anti-money laundering action: Monitoring suspicious transactions and
hawala networks is critical to dismantling trafficking.ecosystems.
Eg: The Enforcement Directorate increasingly investigates narcotics-linked financial crimes under
the PMLA framework.

Conclusion

India’s narcotics challenge is no longer confined to crime control alone but has evolved into a complex issue
involving national security, border management and financial integrity. A technology-driven,
intelligence-led and internationally coordinated approach is essential to prevent India from emerging as a
major node in global 'narcotics supply chains:

Q. “Drones havetransformed the econemics of cross-border smuggling by lowering risk and
increasing operational flexibility.”\Analyse the security implications of drone-enabled smuggling.
Evaluaté théyehallenges faced by/enforcement agencies in tackling it. (10 M)

Intreduction

The rapid proliferation of low-cost commercial drones has fundamentally altered the nature of border
threats worldwide. By enabling remote, precise and low-visibility delivery of contraband, drones have
emerged as a major challenge to traditional border security mechanisms.

Body

Security implications of drone-enabled smuggling

1. Strengthening narco-terror networks: Drone-based smuggling facilitates the movement of
narcotics and weapons, generating financial resources for organised criminal and terrorist networks.
Eg: Investigations by the National Investigation Agency (NIA) have highlighted linkages between
cross-border narcotics trafficking and terror financing activities.
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Increased infiltration of arms and explosives: Drones provide a covert channel for transporting
pistols, ammunition, explosives and communication equipment.

Eg: Security agencies have recovered consignments containing arms, ammunition and I1ED
components delivered through drones in border areas.

Challenge to border sovereignty: Frequent unauthorised drone intrusions undermine effective
border control and create persistent surveillance and security vulnerabilities.

Eg: The BSF Annual Reports have repeatedly highlighted rising incidents of drone sightings and
recoveries along western borders.

Expansion of organised crime networks: Easier logistics enable criminal syndicates to scale
operations and establish wider distribution networks within the country.

Eg: Drug seizures in border states have often revealed multi-state distribution chains connected to
cross-border supply routes.

Potential misuse for hostile activities: The same platforms used for smuggling.can be repurposed
for reconnaissance, surveillance or attacks on critical installations.

Eg: The 2021 Jammu Air Force Station drone attack demonstrated the security risks associated
with hostile drone usage against strategic assets.

Challenges faced by enforcement agencies

1. Detection difficulties: Small drones possess low radar signatures and can fly at low altitudes,
making identification through conventional surveillance systems difficuit.
Eg: Security experts have emphasised the need for specialised Counter-Unmanned Aircraft
Systems (C-UAS) rather than reliance on traditional radar networks.

2. Rapid technological evolution: Drone technology is advancing faster than many enforcement
capabilities, creating continuous adaptation.challenges.
Eg: Newer drones feature enhanced payload capacity, autenomous navigation and longer flight
endurance, requiring constant technelogical upgrades.

3. Jurisdictional and coordination issues: Effective response requires seamless coordination among
BSF, State Police, intelligence agencies and local administration.
Eg: In May 2026, the Union Government emphasised a four-point security grid involving security
forces, administration and citizens to strengthen.border management.

4. Resource and infrastructure constraints: Deployment of anti-drone technologies across long and
diverse international borders requires substantial financial and technical resources.
Eg: India's borders traverse deserts;riverine zones, mountains and agricultural landscapes,
necessitating varied technolagical solutions.

5. ldentifying domesticreceivers: While drones cross the border remotely, locating and prosecuting
local operatives receiving consignments remains difficult.
Eg:Investigations frequently involve extensive forensic analysis and local intelligence gathering to
identify ground-level handlers and distribution networks.

Conclusion

Drone-enabled smuggling represents a convergence of technology, organised crime and national security
threats. A combination of advanced anti-drone systems, intelligence-led policing and multi-agency
coordination isessential to build a resilient and future-ready border security architecture.

Security challenges and their management in border areas - linkages of organized crime with
terrorism.

Q. Assess the role of local communities in India’s border security architecture. Discuss the

opportunities and limitations of participatory security approaches. Suggest ways to improve citizen-
state coordination. (15 M)

Introduction
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India’s vast and diverse borders are not merely geographical frontiers but complex socio-security spaces
shaped by migration, smuggling, insurgency and cross-border networks. In this context, border communities
often function as the country’s first line of observation, intelligence and resilience.

Body

Role of local communities in India’s border security architecture

1.

Human intelligence and local surveillance: Border residents possess deep knowledge of terrain,
routes, seasonal movement and suspicious activities, making them critical for grassroots intelligence
gathering.

Eg: Villagers in border districts of Punjab and Rajasthan have frequently alerted security agencies
regarding suspicious drone activity and cross-border smuggling attempts.

Force multiplier in inaccessible terrains: Community participation strengthens surveillance in
difficult regions where continuous physical deployment is challenging.

Eg: In the Northeast, local tribal communities have historically assisted security.agencies with
terrain familiarity and movement tracking in remote border areas.

Strengthening social legitimacy of border management: Engagement with local populations
improves trust between citizens and security agencies, reducing alienation in sensitive border
regions.

Eg: The Border Area Development Programme (BADP) seeks to integrate development with
security by improving roads, schools and healthcare in border villages.

Countering infiltration and smuggling.networks: Local communities can identify unfamiliar
movement and illegal economic networks more effectively than external agencies alone.

Eg: The proposed “Four Dimensional Grid” involving eitizens, BSF, Army and local
administration reflects growing recognition of participatory border security.

Enhancing disaster response.and resilience: Border populations often support evacuation, logistics
and humanitarian coordination during natural disasters and conflict situations.

Eg: During floods in border regions of Assam, local volunteers assisted security forces in rescue and
relief coordination.

Opportunities of participatory:security approaches

1.

Improved early-warning systems: Citizen participation creates decentralised information networks
capableof detecting threats.quickly and locally.

Eg: Increased reporting of reconnaissance drones along the India-Pakistan border has improved
interception rates through local vigilance.

Reductionin anti-state alienation: Development-oriented participation strengthens national
integration and reduces feelings of neglect among border populations.

Eg: The Vibrant Villages Programme aims to transform border villages into economically viable
and strategically resilient settlements.

Better inter-agency coordination: Community participation facilitates smoother communication
between administration, intelligence agencies and local populations.

Eg: District-level coordination involving police, administration and village representatives has
improved monitoring in several border districts of Jammu and Kashmir.

Socio-economic stabilisation of border regions: Security-linked development initiatives generate
livelihoods and discourage migration from strategic border areas.

Eg: Expansion of road connectivity and digital infrastructure in border villages of Arunachal
Pradesh has improved both governance and security outreach.

Limitations of participatory security approaches
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Risk of coercion and intimidation: Border populations may face threats from smuggling
syndicates, insurgent groups or hostile networks for cooperating with authorities.

Eg: Drug trafficking networks in some border districts of Punjab have intimidated local informants
assisting security agencies.

Possibility of divided loyalties: Ethnic, kinship and cross-border cultural linkages may complicate
intelligence reliability in certain regions.

Eg: Border areas in the Northeast often witness cross-border ethnic affiliations extending across
neighbouring countries.

Weak institutional capacity and coordination gaps: Absence of structured communication
channels can reduce the effectiveness of citizen participation.

Eg: The Group of Ministers Report on National Security (2001) emphasised integrated border
management and better coordination among agencies.

Development deficits reducing trust: Poor infrastructure and limited public services Can create
resentment and weaken citizen-state cooperation.

Eg: Remote villages in desert and mountainous borders continue to face challenges relating to
healthcare, connectivity and employment opportunities.

Ways to improve citizen-state coordination

1.

Institutionalised community engagement mechanisms: Regular interaction platforms between
security agencies and village representatives should be strengthened.

Eg: Village coordination meetings conducted by security agencies in border districts have improved
trust-building and information sharing.

Border-centric development and welfare initiatives: Development must accompany security
measures to ensure long-term cooperation from. local populations.

Eg: Expansion of Vibrant Villages Programme infrastructure such as roads, electricity and 4G/5G
connectivity can strengthen strategic resilience.

Technology-enabled citizen participation: Secure reporting platforms and digital surveillance
integration can improve real-time communication with communities.

Eg: Use of mobile-based reporting'systems and drone monitoring can supplement local intelligence
inputs.

Protection and.incentives for informants: Confidentiality safeguards and livelihood incentives
should be provided to encourage community cooperation.

Eg: Several anti-smuggling operations by security agencies have succeeded due to protected local
intelligence networks.

Strengthening cooperative federal security governance: Coordination among BSF, police,
intelligence agencies and district administration must be institutionalised.

Eg: The Department-related Parliamentary Standing Committee on Home Affairs has
repeatedly emphasised integrated and technology-driven border management.

Conclusion

India’s border security architecture can no longer depend solely on force deployment and fencing
mechanisms. A development-oriented, trust-based and technology-enabled citizen-state partnership is
essential for building resilient and secure border ecosystems.

Various Security forces and agencies and their mandate.
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