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

Q. Contractualisation of industrial labour has risen sharply in recent years.
Analyse the drivers of this trend. Discuss its implications. Evaluate the role of the
public sector in institutionalising this shift. (15 M)

Introduction

India’s industrial economy is increasingly dependent on contractual and non-permanent
labour, reflecting a deeper shift towards flexibility over job security, both in private and
public sectors.

Body

Drivers behind rise in contractualisation

1. Cost minimisation by employers: Firms prefer contract labour'to avoid long-term
wage, pension, and retrenchment liabilities.
o Eg: ASI 2022 showed contract labour-accounted for 38% of total workers,
up from 25% in 2011-12.
2. Labour codes promoting flexibility: New labour reforms make it easier to hire and
fire without procedural‘constraints.
o Eg: The Industrial Relations Code, 2020 raised the threshold for layoff
permissions fram 100'to 300 workers.
3. Ease of compliance avoidance: Employers circumvent social security obligations by
outsourcing hiring to third parties.
o o Egr CAG(2023) found widespread non-enrolment in EPFO/ESIC for
contract workers across private firms.
4. Globalised and seasonal production cycles: Sectors facing volatile demand prefer
contractualhworkers for flexibility.
o «Eg: Garment and auto component units in Tamil Nadu and Haryana saw
high.contract reliance post-COVID .
5. Shrinking of permanent recruitment: Government and industry have slowed
regular hiring, making contracts the default mode.
o Eg: PLFS 2022-23 noted a decline in salaried employment share from
23% to 21% since 2017-18.

Implications of contractualisation

1. Weak labour protections: Workers lack entitlements like paid leave, maternity
benefits, and protection from arbitrary dismissal.
o Eg: ILO India Labour Market Update (2022) reported only 10% of
contract workers had written contracts.




2. Wage disparities and income insecurity: Contract workers are paid less and often
irregularly compared to permanent counterparts.
o Eg: State of Working India Report (2023) found contract workers earn
40% less than permanent ones in the same roles.
3. Low worker morale and productivity: Lack of security reduces loyalty and
discourages skill development.
o Eg: NITI Aayog’s Strategy Document (2018) linked insecure employment
with low productivity in Indian industry.
4. No long-term social safety net: Most contract workers are excluded from pension,
gratuity, and insurance schemes.
o Eg: ESIC audit (2022) showed widespread under-coverage of contract
workers across major industrial clusters.
5. Deepening informalisation within formal sector: Contractual jobs blur the line
between formal and informal employment.
o Eg: Azim Premji University (2023) reportedithat over 70% of formal sector
growth is now informal in nature.

Role of public sector in institutionalising the trend

1. Outsourcing of essential services: Government departments increasingly outsource
even critical tasks.
o Eg: Railways and municipal eorporations use contractors for sanitation,
security, and office:functions.
2. Freeze on permanent hiring: Ministries and PSUs prefer temporary hiring due to
fiscal constraints.
o Eg: 7th Pay Commission noted over 50% of central PSU hires (2014-22)
were on contract basis.
3. Lack of model employer standards: Government fails to uphold labour welfare
norms-in. its own contracts.
o EgaCAG report (2021) flagged non-compliance of BHEL and NTPC with
EPF and safety norms for contract workers.
4. Prevalence of long-term ad hocism: Contractual workers serve for years without
regularisation or benefits.
o Eg:'Delhi HC (2022) highlighted prolonged ad hoc employment of 3,000
MCD school teachers.
5. Use of third-party vendors: Indirect employment through agencies limits
accountability and rights enforcement.
o Eg: Audit of CPWD (2022) showed that contract workers had no access to
grievance redressal mechanisms due to third-party intermediaries.

Conclusion

A workforce built on precarity undermines long-term productivity and social stability. India
must rebalance labour flexibility with social security, especially by making the public
sector a model of fair employment.




Q. What structural transformations are necessary to sustain India’s projected
position as the world’s fourth-largest economy? Analyse the institutional, labour
market, and financial reforms required to avoid growth fatigue. (15 M)

Introduction

India is projected by the IMF (April 2025 Outlook) to overtake Japan and become the 4th
largest global economy by nominal GDP. But this leap will require deeper structural shifts
to convert scale into sustainable and inclusive growth.

Body

Structural transformations needed to sustain fourth-largest economy status

1. Raising domestic productivity levels: Sustained expansion needs sectorswide
efficiency enhancement
o Eg: India’s labour productivity is only one-third that of China (ILO, 2024),
dragging down overall output despite large workforce
2. Improving export competitiveness and GVC integration: Trade must move from
low-value to high-value segments
o Eg: PLI scheme led to a 98%.rise in mobile exports in FY24, but logistics
costs at 14% of GDPuremain a bottleneck (LEADS Report, 2023)
3. Urban infrastructure overhaul: Efficient urbanisation is essential for economic
densification and inngvation
o Eg: Smart Cities Mission (2024) saw only 60% project completion across
100 cities;revealing execution delays (MoHUA)
4. Climate-resilient and green transition: Growth must align with India’s long-term
carbon commitments
o ©Eg: IEA(2024) warned India’s per capita emissions could rise by 22% by
2030 without accelerated clean energy deployment

Institutional. reforms

1. Decentralised governance capacity: Empowering local institutions enables agile and
efficient service delivery
o EQg: Kerala’s participatory panchayat model improved outcomes in
education and health through community-led planning (MoPR, 2024)
2. Judicial efficiency and contract enforcement: Slow dispute resolution weakens
business climate
o Eg: India ranks 163rd in contract enforcement (World Bank, 2020); over 47
million cases pending as of 2024 (NCRB)
3. Regulatory simplification and decriminalisation: Excessive laws deter
formalisation and investment




o Eg: V.K. Paul Committee (2023) identified over 3000 obsolete regulations to
be removed for single-window compliance
4. Real-time data governance and digital public infrastructure: Targeted and
dynamic policy responses need strong data systems
o Eg: Aspirational Districts Programme uses live dashboards to track health,
nutrition, and education progress (NITI Aayog)

Labour market reforms

1. Formalisation of workforce: A vast informal workforce limits tax base, skilling, and
social security coverage
o Eg: PLFS 2023 estimates over 90% of India’s workers are still.informal
despite rising GDP
2. Enhancing female labour force participation: Gender gap reduces national
productivity and demographic gains
o Eg: Female LFPR was only 37.2% in.2024 (CMIE), significantly lower than
the global average of 53% (ILO)
3. FEuture-ready skilling ecosystem: Workforce must be aligned:with Al, green tech,
and service economy growth
o Eg: Skill India Digital (2023) aimsto.train 1.5 crore youth in emerging tech
skills by 2026
4. Uniform labour code implementation: Disjointedadoption reduces reform
effectiveness
o Eg: Labour Codes 2020 remain unevenly implemented across states, limiting
impact (PRS Legislative Research, 2024)

Financial sector reforms

1. Deepening capital markets: Limited access to non-bank finance hinders innovation
and infrastructure
o mEg: India’s bend market contributes <5% to infra funding, compared to
>20% in China (MoF, 2024)
2. Creditaccess for MSMEs: Liquidity bottlenecks hamper India’s core growth and
empleyment.engine
o “Eg: Udyam Assist Platform (2023) enabled over 3 lakh MSMEs to access
formal credit using alternative data
3. Regulation of NBFCs and co-operative banks: Weak supervision risks systemic
contagion
o Eg: RBI’s 2022 NBFC norms introduced tier-based supervision post IL&FS
default crisis
4. Digital financial inclusion: Financial tech must be leveraged for transparency and
access
o Eg: UPI crossed 14 billion transactions in April 2025, showcasing scale and
reach (NPCI)




Conclusion

Becoming the fourth-largest economy is a global milestone, but sustaining it demands a
reform ecosystem that’s inclusive, resilient, and innovation-driven. India's structural
transformation must now match its macroeconomic ambition.

Q. “Low inflation is not always a sign of healthy demand”. Analyse this paradox
in the context of India’s recent inflation figures. Evaluate the potential risks of
prolonged disinflation. Suggest comprehensive policy responses to address both
demand and supply-side vulnerabilities. (10 M)

Introduction

India’s retail inflation fell to 3.16% in April 2025, the lowest in aversix years. While this
may seem positive, persistent low inflation can also indicate structural econemic distress
and demand-side weaknesses, rather than macroeconomic health.

Body

Low inflation and the demand paradox

1. Weak consumer demand pulls down price levels: Reduced household spending
depresses retail inflation despite stable supply.
o [Eg: Private consumption growth slowed to 3.4% in Q3 FY25 despite falling
prices .
2. Rural distress suppresses food inflation: Low farmgate prices reflect stress in
agricultural incomes.
o Eg: Vegetable prices contracted by 10.98% and pulses by 5.23% in April
2025:
3. Slack ininvestment demand impacts core inflation: Industries postpone investment
dueto weak sales outlook, softening core CPI.
o, EgacCore inflation fell below 3.5%, lowest since 2017.
4. Global ecommodity cooling not translating into growth: Imported deflationary
pressures fail to revive domestic industrial activity.
o Eg: WPI-based inflation contracted for 8 consecutive months till March 2025.
5. Cautious monetary stance may lag growth needs: Even as inflation falls, high real
interest rates can further choke demand.
o Eg: RBI repo rate remains at 6.5% despite CPI easing .

Risks of prolonged disinflation

1. Agrarian distress and price suppression: Farmers suffer from poor returns due to
declining market prices and rising input costs.
o Eg: Average mandi prices fell below MSP for onions, tomatoes in Q1 FY25.




Slow wage growth and informal sector stagnation: Real incomes remain flat or
decline, further reducing purchasing power.

o Eg: Urban informal workers faced near-stagnant wages despite falling

inflation (PLFS Quarterly Report, 2025).
Investment cycle slowdown: Low profitability discourages new private sector capex.

o Eg: Gross fixed capital formation fell from 34% to 32.8% of GDP in FY25

(MoF Economic Review, 2025).
Monetary policy dilemma: Further cuts in interest rates may destabilise the rupee
and fuel capital outflows.

o Eg: Foreign portfolio outflows increased post March 2025.MPC stance .
Underestimation of hidden inflation: Headline CPI may not reflect service inflation
or regional price pressures.

o Eg: Service inflation in education and healthcare remained above 5.5% in

Tier-1 cities (RBI Urban CPI Index, 2025).

Policy responses to address demand and supply vulnérabilities

1.

Targeted rural income support and MSP reform: Raise procurement coverage and
improve price realisation for farmers.

o Eg: Shanta Kumar Committee (2015) recommended expanding

decentralised procurement anddirect cash transfers.
Counter-cyclical fiscal spending on.infrastructure: Public investment must bridge
demand gaps during private slowdown.

o Eg: Union Budget 202526 allocated 3.4% of GDP for capital expenditure.
Enhancing credit flow and._rate transmission: Strengthen NBFC and cooperative
bank lending in rural and. MSME segments.

o EgiRBI's ECLGS expansion in March 2025 for MSMEs extended by 6

months.
Incentives for private capex revival: Offer production-linked incentives and
regulatory certainty.

o Eg: PLI 2.0:f0r electronics manufacturing launched in April 2025 with Rs

30,000:crore outlay.
Strengthening inflation targeting flexibility: Use the RBI Act (Amendment),

2016's accountability clauses to integrate growth-inflation balance.
o Eg: Monetary Policy Committee’s medium-term framework allows temporary
deviation for growth concerns.

Conclusion

India must treat low inflation not as a triumph, but as a signal to boost rural incomes,
consumption, and investment confidence. Ensuring inclusive price stability requires
recalibrating both monetary and fiscal levers with agility and foresight

10




Q. Explain the structure and functioning of India’s Social Stock Exchange. How
does it differ from traditional capital markets? Examine how Social Stock
Exchange can transform NGO credibility and funding transparency. (15 M)

Introduction

India’s Social Stock Exchange (SSE), notified by SEBI in July 2022, enables non-profit
organisations (NPOs) to raise funds transparently from institutional and retail donors by
listing on regulated platforms.

Body

Structure and functioning of the SSE

1. SEBI-requlated framework: SSE functions underSEBI’s regulatory oversight
o Eg: SEBI’s July 2022 framework mandates eligibility norms, disclosure
requirements, and impact reporting for listed NPOSs.
2. Hosted within existing stock exchanges: It operates.as.a separate segment of BSE
and NSE
o Eg@: Unnati Foundation became the first NGO listed on both NSE and BSE
SSEs in December 2023.
3. Eligibility and listing criteria: Only NGOs with 3.years of operations, valid
12A/80G, and Darpan ID.can list
o Eg: As per SEBI circular (July 2022), minimum 50 lakh income and %10
lakh funds raised in past financial year required.
4. FEundraising through ZCZP instruments: Zero Coupon Zero Principal instruments
are used for.donations
o Eg: Donors receive ZCZP units in their demat accounts; these become zero
once NGO completes deliverables.
5. Mandatory impact reporting: Listed entities must file annual impact and financial
reports.audited by SSE-approved agencies
o Eg:National Institute of Securities Market (NISM) trained auditors for this
purpose under SEBI's direction.

Difference from traditional capital markets

1. Nature of returns: No financial return unlike equity or bonds
o Eg@: ZCZP instruments do not yield dividends or capital gains, unlike IPOs
or debt instruments.
2. Purpose of listing: Focus on impact fundraising, not wealth creation
o Eg@: SSE enables donors to support measurable social outcomes, while
traditional exchanges focus on profit-driven investment.
3. Investor profile: More inclusive with low minimum donation threshold
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o Eg: In 2024, SEBI reduced minimum investment to 1,000, broadening
participation.
4. Transparency compliance: Higher disclosure on outcomes than financial returns
o Eg: Form 10B reporting and audit trails are mandatory for listed NPOs.
5. Instrumental design: Instruments are non-transferable and expire on completion of
projects
o EQ@: ZCZP units are project-tied, unlike freely tradable shares or bonds.

SSE’s role in improving NGO credibility and funding transparency

1. Standardised disclosures: Enforces uniform transparency in financial and impact
reporting
o Eg@: SEBI mandates social impact statements and'donor utilisation reports.
2. Enhancing donor confidence: Creates a credible signal of compliance and
governance
o Eg: Corporates preferring SSE-listed NGOs post-CSR‘amendment rules
2021.
3. Audit and third-party verification: Prevents misuse of funds.through mandatory
due diligence
o Eg: SEBI-approved agencies audit impact reports, ensuring objective
validation.
4. Improved access to diverse funding.sources: Enables NPOs to attract both retail
and institutional donors
o Eg@: SGBS Unnati Foundation received renewed CSR interest after SSE
registration in'March2024.
5. FEacilitates data-driven governance: Creates repository of verified performance data
o EQiSSE database helps.ministries assess NGO impact for policy synergy,
especially under Skill India or NRLM.

Conclusion

As India expands 1tsisocial development landscape, the SSE offers a transformative pathway
for credible, audited, and transparent fundraising. To unlock its full potential,
mainstream.awareness and donor engagement must accelerate, ensuring India’s non-profit
sector is future-ready and impact-aligned.

Q. “Unemployment among Indian youth is not due to lack of jobs, but due to lack
of skills and unattractive jobs”. Examine. Suggest a dual-track approach to
address this crisis. (15 M)

Introduction

India’s demographic advantage is turning into a liability as poor skilling and low job quality
lock youth in a cycle of unemployability, underemployment, and disillusionment.

12




Body

Youth unemployment: Skill deficit and job unattractiveness

1. Foundational learning failure: Poor schooling weakens cognitive and functional
skills
e Eg: ASER 2023 shows 42% of Class 5 students cannot read a Class 2-level
text, indicating weak learning outcomes.
2. Skilling without demand alignment: Disconnect between training and industry
needs
e Eg: India Skills Report 2024 noted that only 48.3% of graduates are
employable, highlighting poor curriculum-industry linkage.
3. Informal jobs and poor working conditions: Low wagesyinsecurity, lack of dignity
e Eg: PLFS 2023 showed that 83% of total employed youth (15-29 years) are in
informal jobs with limited upward mobility.
4. Perception mismatch: MSME jobs seen as low prestige.and unscalable
e Eg: In SIDBI-TransUnion CIBIL Report (2024), micro firms reported labour
shortages despite open vacancies due to poor candidate interest.
5. Higher education inflation: Degrees overskills, leading to aspiration mismatch
e Eg: AISHE 2023 revealed 62% enrolment in general arts and science streams,
but most lack industry-relevant skills or soft'skills.
6. Gendered exclusion: Social and infrastructure barriers restrict female youth
employment
e Eg: CMIE April 2025 data.shows.urban female LFPR among youth is only
17.8%, lowest among G20 nations.

Dual-track strategy to resolve youthrunemployment crisis

Supply-side skilling and education reforms

1. Early skilling integration in schools: Build skills from foundational levels
o Eg:NEP 2020 and Samagra Shiksha now include vocational training from
Class 6,0nwards, yet state-level implementation remains patchy.
2. District-level skill gap mapping: Localised and demand-driven training
e Eg: Skill India Digital Platform (2023) started linking district skill mapping
data with training modules using Al analytics.
3. PPP_in vocational training: Industry-aligned apprenticeships and mentoring
e Eg: Tata STRIVE and L&T Skill Training Institutes provide placement-
linked technical education aligned with market needs.
4. Strengthen I1TIs and polytechnics: Modernise equipment and curriculum
e Eg: World Bank’s STRIVE Project (2021-26) supports over 700 ITIs with
performance-linked grants and updated pedagogy.
5. Focus on transferable soft skills: Language, digital, communication
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e Eg: British Council’s Employability Skills project has improved English and
digital skills among rural graduates in 8 states.

Track 2: Demand-side job creation and guality enhancement

1. Formalisation incentives for MSMEs: Shift from family labour to wage
employment
e Eg: UDYAM Assist Platform (2023) helps informal firms get formal credit
access, encouraging wage employment models.
2. Single-window credit-cum-subsidy scheme: Simple access, no multiplicity
e Eg: Recommendation from P. Chidambaram (2025) to consolidate schemes into
one liberal interest subvention model for small enterprises.
3. Cluster-based SME promotion: Localised value chains‘and.economies of scale
e Eg: ODORP initiative boosted employment in UP’s MSME clusters by linking
local crafts with e-commerce and export support.
4. Boosting gig and digital employment: Regulate withoutstifling
e Eg: Rajasthan Platform-Based Gig Workers (Welfare) Act, 2023 became the
first law to institutionalise welfarefor gig workers.
5. Improve job guality in public schemes: Merge skilling with workfare
e Eg: Deen Dayal Upadhyaya Grameen KaushalyaYojana (DDU-GKY) links
rural youth with high-quality job placements through training.

Conclusion

Without urgent correction on both ends-—skill.creation and job enhancement—India risks
squandering its demographic dividend. A cohesive, simplified and convergent employment
strategy must replace fragmented schemes and disconnected education.

Q. Evaluate,the'performancef States in augmenting their own tax revenues
since Goods and Service Tax (GST) implementation. What lessons can be drawn
for futdreyfiscal"devolution frameworks? (15 M)

Introduction
GST was envisaged as a game-changer in India’s fiscal landscape, but its centralised structure
has challenged States’ ability to enhance their own tax base.

Body

Positive aspects

1. Moderate improvement in tax-to-GSDP ratio: States have shown partial success in
improving fiscal mobilisation.
o Eg: Own Tax Revenue (OTR) of States rose from 6.6% of GSDP in 2017-
18 to 7.2% in 2024-25 (RBI State Finances Report, 2025).
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2. Expansion of digital compliance mechanisms: States have leveraged e-way bills
and analytics to plug tax leakages.
o Eg: Karnataka used Al-based tax intelligence tools to curb evasion and
boost GST compliance (Karnataka Economic Survey, 2024-25).
3. Better mobilisation through property and excise taxes: Some States optimised
non-GST revenue channels.
o Eg: Tamil Nadu increased its excise and stamp duty revenues despite
stagnant GST growth (TN Budget, 2024-25).
4. Institutional reforms in tax administration: Certain States undertook restructuring
for better efficiency.
o Eg: Odisha implemented Integrated Financial Management Systems
(IFMS) to modernise tax operations.
5. Use of incentive-based models: Performance-linked grantsthave encouraged better
tax effort in some regions.
o Eg: 15th Finance Commission allocated Rs. 70,000 crore for States based on
tax effort and population control indicators.

Challenges

1. Loss of fiscal autonomy under GST: States cannot vary rates or design indirect
taxes independently.
o Eg: Entry tax, octroi, and VAT en most goods were subsumed, limiting
States’ flexibility:
2. Patchy performance across States: Wealthier States saw gains, while poorer States
struggled to mobilise revenues.
o Eg: UP and Bihar lagged in GST compliance, widening horizontal fiscal
disparities (PRS Legislative Research, 2024).
3. Delayed GST compensation and arrears: Compensation cess often arrived late,
impacting State planning.
o Eg:States like Punjab and Kerala reported pending GST compensation of
over Rs. 10,000 crore in FY 2023-24.
4. Underperformance of GST collections: GST failed to deliver anticipated buoyancy
Inmany States.
o Eg:iIn 2022-23, only 12 of 28 States reported GST growth above nominal
GSDP rise (MoF Monthly GST Reports).
5. Weak enforcement and leakages: Capacity constraints limited enforcement outside
top-performing States.
o Eg: North-Eastern States faced chronic shortages of trained personnel and
digital infrastructure.

Lessons for future fiscal devolution frameworks

1. Dynamic devolution formula: Tax-sharing should reflect evolving revenue-
generation and expenditure needs.
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o Eg: Tamil Nadu’s call for 50%0 tax devolution highlights need for revisiting
the static 41% share.
2. Performance-linked incentives: Fiscal transfers must reward reform and
compliance, not only needs.
o Eg: 15th Finance Commission recommended incentives for tax effort,
population control, and power sector reforms.
3. Extension of compensation mechanism: Post-2022, an alternative institutional
buffer is needed for GST revenue volatility.
o Eg: A proposed Revenue Insurance Model could address unpredictable tax
inflows (NIPFP, 2023).
4. Empowering GST Council and States: More frequent meetings and voting parity
can restore cooperative federalism.
o Eg: GST Council met only once in FY 2023-24, limiting dialogue on fiscal
concerns (CBIC Annual Report, 2024).
5. Encouraging own revenue innovations: States must.diversify fiscal instruments
beyond GST.
o EgQ: Maharashtra’s urban mining tax model and Kerala’s floor pricing for
liquor show potential for innovative revenue streams.

Conclusion
Strengthening State finances in a post-GST era demands a reimagined fiscal pact that
balances autonomy with accountability=—only then can true cooperative federalism thrive.

Q. “The promise of doubling farmers®income was ambitious but insufficiently
grounded in regional realities” (Criticallyjanalyse. What institutional and
structural reforms areynecessary to realise this goal? (15 M)

Introduction

The goal to double farmers’ income,by 2022—23 shifted the national narrative from food
security to income security. However, its uniform policy design underestimated India’s
diverse agrarian,realities. Despite this, it brought structural focus to long-neglected rural
income. issues.

Body

Positive contributions of the doubling farmers’ income initiative

1. Redefined policy from output to income orientation: The initiative catalysed a
national shift in how farm success was measured.
o Eg: The Ashok Dalwai Committee (2017) identified seven income streams
including agri-marketing, livestock, and cost reduction strategies.
2. Scaled direct income support for marginal farmers: Smallholders gained stable
income inflow irrespective of production outcomes.
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o Eg: PM-KISAN disbursed over X2.80 lakh crore to around 11 crore farmers
till 2024 (Ministry of Agriculture).
3. Strengthened allied sector integration: Horticulture, dairy, and aquaculture were
mainstreamed as income-generating activities.
o Eg: Gujarat and Andhra Pradesh reported a 30—-40% increase in rural
income due to livestock and fisheries focus (NABARD 2023).
4. Accelerated rural infrastructure development: Investment in cold chains,
irrigation, and e-markets saw tangible increase.
o Eg: PM Kirishi Sinchayi Yojana expanded micro-irrigation to over 1.3
crore hectares between 2016-23 (Ministry of Jal Shakti).
5. Created policy space for farm diversification: States initiated agroecological
models and crop-neutral support schemes.
o Eg: Sikkim’s organic farming model led to 25% increase in per capita
farm income over a decade.

Gaps due to weak regional grounding

1. Lack of agro-climatic customisation: Uniform schemes.overlooked ecological and
market diversity across states.
o Eg: Bihar and West Bengal averaged.below 35,000/month income, while
Punjab crossed 223,000/month (NSS-SAS 2018-19).
2. Overdependence on centralised schemes: Centrally driven programmes didn’t align
with local institutional capacities.
o Eg: Odisha had <15% enrolment under crop insurance due to mismatch with
local risk profiles (CAG Report 2023).
3. Low agricultural GDP growth inlagging states: Weak economic fundamentals
undermined Iincome rise in key.states.
o Eg: Madhya Pradesh saw 0.3% agricultural GDP growth (2018-20)
despite high baseline productivity (MoSPI 2021).
4. Non-farmincome disparities across states: Uneven rural industrialisation skewed
total iIncome improvements.
o »Eg: Uttarakhand achieved doubling target largely due to migration-led
remittances, not farm sector .
5. Neglected social and landholding disparities: Marginal farmers, women, and SC-ST
groups gained less from national schemes.
o Eg: Income of SC and ST farmers is nearly 50% lower than general
category farmers across India (NSS-SAS 2018-19).

Institutional and structural reforms required

A. Institutional reforms

1. State-level income enhancement blueprints: States must develop targeted strategies
based on local needs.
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o Eg: Andhra Pradesh’s Rythu Bharosa Kendras offer integrated support
including input, marketing, and soil health services.
District convergence frameworks: Alignment across agri, irrigation, and panchayat
departments is essential.
o [Eg: The Aspirational Districts Programme uses convergence cells, which
can be replicated for income planning.
Real-time and disaggregated data systems: Dynamic farm-level income tracking is
needed for targeted interventions.
o Eg: NITI Aayog Data Strategy (2023) calls for farm income dashboards
integrating caste, gender, and region-based data.
. Empowered state farmers’ commissions: Decentralised policy institutions should
advise on evidence-based reforms.
o Eg: Tamil Nadu’s State Farmers Commission (2004) influenced input
subsidy policy and agro-climate-specific MSPs.
Centre-state fiscal flexibility: Outcome-based transfers should replace.rigid
centrally sponsored schemes.
o Eg: The 15th Finance Commission proposed perfarmance-linked agri
grants to incentivise state innovation.

B. Structural reforms

Land leasing and tenancy reform: Secure land tenure enables investment and credit
access.
o Eg: Uttarakhand and Madhya Pradesh have adopted the Model Land
Leasing Act (2016) for formalising tenancy.
Post-harvest value chain infrastrueture: Improved logistics can raise farmgate
prices andreduce distress sales.
o Eg: Operation Greens established 100 value chain clusters, though
coverage in eastern India remains limited.
Expanded role for farmer producer organisations: FPOs improve market leverage
and.Input.access.
o nEg: Asof 2024, 3,000 functional FPOs under the 10,000 FPOs scheme,
though many face managerial gaps (SFAC Report 2024).
Caste- and gender-sensitive rural schemes: Social targeting is vital to correct
inheritedragrarian inequality.
o Eg: Mahila Kisan Sashaktikaran Pariyojana (MKSP) improved tribal
women’s income by 25% in Chhattisgarh.
Climate-resilient crop planning: Adaptive support must replace cereal-centric
incentives.
o [Eg: Maharashtra’s bead-to-field cotton planning and Rajasthan’s bajra-
focused MSP support raised drought-zone resilience (ICAR 2023).

Conclusion
Doubling farmers’ income was not a failed idea, but a misaligned execution in a diverse
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landscape. With robust local institutions, inclusive targeting, and structural corrections, India
can still translate the ambition into reality for its farmers.

Q. “Expansionary monetary policy, when prolonged, becomes a trap rather than
a stimulus”. Discuss. How can India avoid such a path? (10 M)

Introduction
Japan’s ‘lost decades’ reveal how unchecked monetary stimulus can suppress reform, distort
markets, and entrench stagnation rather than restore growth.

Body

How prolonged expansionary policy becomes a trap

1. Asset inflation without real growth: Excessive liquidity inflates financial assets but
does not translate into productive investment.
o Eg: Japan’s 1980s boom led to inflated real estate.and stock prices, which
collapsed in 1990, triggering a prolonged.recession.
2. Survival of zombie firms: Easy credit’keeps inefficient firms alive, reducing sectoral
competitiveness and innovation.
o Eg: OECD (2018) highlighted that over.20% of Japanese firms remained
operational despite low productivity, crowding out efficient SMEs.
3. Weak monetary transmission: When rates.stay low for long, monetary tools lose
their ability to stimulate demand.
o Eg: Despite RBI’s repo rate cuts to 4% in 2020, credit off-take remained
sluggish‘due to weak demand and private sector stress (RBI Annual Report
2022):
4. Currency depreciation.and inflation: Long-term low interest rates can trigger
capital flight and imported inflation.
o Eg: Yen fell from 100 to 160 per USD (2020-24), raising Japan’s import
costs and worsening inflation (BoJ 2024 data).
5., Rising public debt and fiscal strain: Excessive fiscal spending supported by low
rates results in unsustainable debt burdens.
o, EQ:Japan’s debt reached 220% of GDP (IMF Fiscal Monitor 2023),
limiting future fiscal flexibility and reform space.

How India can avoid the prolonged stimulus trap

1. Shift focus to structural reforms: Long-term growth needs labour, land, and
governance reforms beyond rate cuts.
o Eg: National Logistics Policy 2022 aims to cut logistics costs and improve
efficiency across sectors.
2. Maintain fiscal-monetary discipline: Reinforce RBI’s inflation targeting and avoid
policy driven by short-term political gains.
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o Eg: FRBM Review Committee (2017) stressed a debt-GDP ceiling and
clearer roles for RBI and Centre in macro-stabilisation.
3. Direct credit to productive sectors: Channel liquidity into growth-generating areas
like MSMEs and green industries.
o Eg: In 2023, the ECLGS scheme was restructured to target working capital
for small manufacturers and service providers.
4. Prevent asset bubbles through oversight: Tighten regulations on speculative sectors
like housing and equity.
o Eg: SEBI’s 2023 circular increased disclosure norms for high-risk funds and
derivative instruments.
5. Foster innovation and export-led growth: Build resilience through skilling,
manufacturing and diversified global integration.
o Eg: PLI schemes across 14 sectors contributed to @19%o rise in
manufacturing exports in FY24.

Conclusion
India must treat expansionary policies as bridges to reform, not permanent fixtures.
Sustainable growth will depend on restoring productivity;not inflating balance sheets.

Inclusive growth and issues aising frem it.

Q. “High inequality is not just unjust —it is developmentally inefficient.”
Examine how rising inequality distortsfpoliey outcomes in India. Evaluate the
risk it poses to sustainablefitiman development. (10 M)

Introduction

Inequality is now seen not merely.as a moral issue but a structural barrier to effective
development. The 2025 UNDP. HDR shows India’s HDI loss due to inequality at 30.7%,
one of the highestin Asia.

Body

How rising inequality distorts policy outcomes

1. Uneven access to state resources: High inequality concentrates benefits among the
privileged, undermining inclusive targeting.

o Eg: The National Family Health Survey-5 (2021) shows the richest 20%
access over 70% of institutional healthcare, while the poorest 20% lag
despite schemes like Ayushman Bharat.

2. Policy capture by elites: Inequality enables lobbying by dominant classes, skewing
welfare priorities.

o Eg: Oxfam India (2023) highlighted how corporate tax cuts in 2019
disproportionately benefited top firms over MSMEs and informal workers.

3. Low public investment in social sectors: High-income concentration reduces
pressure for universal provisioning.
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o Eg: India’s public health spending remains below 2% of GDP (Economic
Survey 2022-23), despite high out-of-pocket expenses among the poor.
4. Reduced democratic participation: Economic inequality leads to political
marginalisation of the poor, weakening accountability.
o Eg: The ADR report (2024) found 75% of Lok Sabha MPs are crorepatis,
marginalising lower-income voices in law-making.
5. Gender policy blind spots: Rising inequality intersects with gender gaps,
undercutting labour and representation gains.
o Eg: Female labour force participation dropped to 25% (PLFS 2023) despite
schemes like Skill India and Stand-Up India.

Risks to sustainable human development

1. Stagnation in human capital formation: Inequality impairs aceess to quality.
education and healthcare, limiting productivity.
o Eg: The ASER Report 2023 showed stark rural=urban learning gaps,
particularly post-COVID, undermining demographie dividend.
Increased intergenerational poverty: Disparities-in nutrition, health, and education
lock generations into deprivation.
o Eg: NFHS-5 data shows child stunting remains.over 35% in poorer states
like Bihar and Jharkhand.
3. Regional imbalances in development: Inequality between states fuels migration,
stress on urban infrastructure, andiinstability:
o Eg: 70% of Indians are in the medium HDI category, despite economic
growth in states like Maharashtra,(UNDP 2025).
4. Social unrest and.exclusion: Disparities erode social cohesion and foster conflict and
grievance-based politics.
o Eg: Rising rural-urban protests over land acquisition and job reservations, as
in Manipur (2023), reflect structural discontent.
5. Climate vulnerability amplification: Poorer populations face disproportionate
climatesimpacts withrless adaptive capacity.
o »Eg: IPCC Report 2023 flagged India’s urban slum dwellers and farmers
among the most exposed to heatwaves and floods.

N

Conclusion

Inequality silently corrodes the foundations of sustainable development. India’s growth
trajectory must now align with dignified inclusion, where redistributive justice and
capability enhancement go hand-in-hand.
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Q. How can rural start-up ecosystem contribute to bridging the rural-urban
economic divide? What are the key challenges in establishing rural innovation
and incubation ecosystems in India? Suggest an institutional and policy
framework to overcome them. (15 M)

Introduction

The rural startup ecosystem, when driven by local resources and innovation, offers a scalable
model to reduce spatial economic disparities by generating employment at source, fostering
local value addition, and building resilient economies.

Body

Role of rural start-up ecosystem in bridging rural-urban econemic divide

1. Employment generation at source: Start-ups create.local jobs and reduce push
migration.
o Eg:— Garuda Aerospace’s drone services for agriculture have employed
over 500 rural youth across Tamil Nadu.and-Uttar Pradesh.
2. Local value addition and market linkages: Start-ups help producers bypass
middlemen and access direct markets.
o Eg:— DeHaat enables over 2'million farmers to access inputs and sell
produce using Al platferms .
3. Leveraging indigenous.knowledge and natural resources: Rural startups use
traditional expertise for product innovation.
o Eg:— Resham Sutra’ssoelar silk-reeling machines empower tribal women in
Jharkhand, increasing income and productivity.
4. Technology penetration and service parity: Startups introduce tech-based services
in remote @reas, narrowing access gaps.
o “Eg:—1Bridge delivers e-commerce and fintech services in 10,000+ villages,
enabling urban-grade access .
5. Inclusive development and community participation: Start-ups enable
decentralised;socially cohesive development.
o Egi— Farmizen’s organic community farming model empowers
smallholders and consumers with eco-conscious local linkages.

Challenges in establishing rural innovation and incubation ecosystems

1. Infrastructure bottlenecks: Poor roads, electricity, and internet hamper operations
and scaling.
o Eg:— India Rural Development Report 2022 states only 38% of rural
households have consistent internet access.
2. Access to early-stage finance: Credit and venture capital rarely reach rural
enterprises.
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o Eg:— SIDBI’s 2023 report found that just 5% of venture capital was
allocated to rural and Tier 3 start-ups.
3. Skill deficit and low entrepreneurial exposure: Rural youth lack access to
structured training and innovation platforms.
o Eg:—MSDE Skill Gap Study (2024) identified 70% unmet skilling demand
in rural India.
4. Weak institutional ecosystem and mentorship: Most incubators and accelerators
remain urban-centric.
o EQ:—DST Startup India Report 2023 shows over 90% of incubators are
concentrated in metro cities.
5. Regulatory and procedural complexity: Legal formalities deter small rural
entrepreneurs from formal registration.
o Eg:—= NCAER 2023 highlighted compliance delays as.a major barrier for rural
MSMEs and FPOs.

Institutional and policy framework to overcome challenges

1. District-level innovation hubs: Create decentralised start-up centres tailored to local
contexts.
o Egi— Karnataka’s Elevate Rural scheme supports start-ups in agriculture
and crafts at the taluk level.
2. Dedicated financial instruments and de-risking models: Use blended finance and
targeted start-up credit.
o Eg:— RBI’s Financial Inclusion Development Fund and NABARD’s Agri-
Startup Fund offer tailored support (2023).
3. Integration with skilling and digital literacy: Align startup promotion with
PMKVY and Digital India.
o Egi~ Kerala’s K-DISC model integrates innovation fellows, skill parks, and
local startups.
4. Public—private—academic collaboration: Facilitate mentorship, research access, and
CSR-backed incubators.
o »Eg:—TIT Guwahati’s agritech centre supports rural start-ups in tea and rice
inovation (Assam Govt MoU, 2023).
5. Legalsimplification and on-ground facilitation: Provide single-window start-up
support for rural entrepreneurs.
o Eg:—Udyam Assist Platform (2023) streamlines documentation and
onboarding of unregistered rural units.

Conclusion

Empowering rural start-ups is key to transforming India from urban-centric growth to
balanced regional development. A decentralised, inclusive ecosystem can unlock grassroots
innovation and build future-ready rural economies.
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Government Budgeting.

Major crops-cropping patterns in various parts of the country, -
different types of irrigation and irrigation systems storage,
transport and marketing of agricultural produce and issues and
related constraints; e-technology in the aid of farmers.

Q. “Stubble burning is no longer a seasonal crisis restricted to North India but a
symptom of unsustainable agricultural practices”. Examine. Suggest structural
reforms to address this issue beyond penalisation. (15 M)

Introduction

The shift of stubble burning hotspots to states like Madhya Pradesh indicates that India’s
agricultural crisis is rooted in structural issues of monoculture, mechanisation, and market
failures, not just farmer apathy.

Body

Stubble burning as a symptom of unsustainable agriculturalpractices

1. Monoculture and MSP distortion: Incentivising water-intensive crops in unsuitable
geographies encourages. unsustainable farming cycles.
o Eg: Punjab and Madhya Pradesh see high paddy-wheat monoculture driven
by MSP, despite groundwater depletion (CACP Report 2022).
2. Unplanned mechanisation: Combine harvesters leave stubble that cannot be
manually removed or.fed tocattle.
o Eg: Vidisha (MP) recorded 2,916 incidents of stubble burning between April
1-20, 2025 due to post-harvest mechanisation.
3. Decline inlivestock integration: Reduced cattle population eliminates traditional
fodderuse of crop residues.
o Eg:'NDDB Report (2023) noted a 20% decline in livestock holdings in
stubble-burning districts.
4. Absence of biomass reuse infrastructure: Lack of processing plants leaves residues
as 'waste' to be burnt.
o Eg: India State of Forest Report 2021 showed minimal bioenergy plants in
high-burn districts.
5. Short sowing window due to crop cycles: Tight timelines between harvest and next
sowing lead to residue clearance by fire.
o [Eg: Haryana farmers face only a 10-15 day gap between paddy harvest and
wheat sowing.

Structural reforms beyond penalisation
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1. Reform MSP to incentivise crop diversification: Promote pulses, millets, oilseeds
over water-heavy crops.
o Eg: NITI Aayog (2021) recommended MSP-based promotion of nutri-
cereals to reduce stubble and improve nutrition.
2. Promote decentralised bioeconomy units: Encourage agro-industries using crop
residues for energy, paper, and ethanol.
o Eg: Under SATAT Scheme (2018), compressed biogas plants are being set
up using paddy straw.
3. Include biomass in RPO mandates: Ensure assured procurement by integrating
biomass into Renewable Purchase Obligations.
o Eg: MNRE (2023) proposed 5% RPO share for biomass energy to boost
farmer-industry linkages.
4. Strengthen integrated farming via KVKs: Promote livestock-fodder-crop linkages
and composting at farm level.
o Eg: Tamil Nadu's integrated farming clusters use stubble as fodder and
compost, reducing open burning.
5. Implement agro-ecological zoning in planning: Align cropping patterns to water
availability and soil health.
o Eg: ICAR’s Agro-Ecological Atlas (2022) helps frame zonal crop advisories
and prevent unsuited monoculture.

Conclusion

A penal model cannot fix a structural ecological failure. Only farm-centric reforms,
bioeconomic incentives, and ecologically aligned planning can convert the stubble crisis
into a sustainable rural opportunity.

Q. What is meant by a Miero Green Revolution in agriculture? How does it
differ ffom the akiginal Green Revolution in terms of input use, sustainability,
andplong<termiwiability?Examine its feasibility in the Indian context. (15 M)

Introduction

The Micro Green Revolution signifies a new phase of agricultural innovation centred on
biological inputs, especially beneficial microbes, that aim to enhance crop productivity,
reduce input costs, and revive degraded agro-ecosystems.

Body

Meaning of micro green revolution

1. Microbial nutrient mobilisation: Uses microbial consortia to fix atmospheric
nitrogen and mobilise phosphorus and potassium.
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o Eg: Rhizobium and Azospirillum inoculants improved nitrogen uptake in
soybeans and common beans in Brazil, increasing yields by up to 16%
(World Food Prize Foundation, 2025).

Biological seed and soil treatments: Involves treating seeds and soil with beneficial
bacteria or fungi to enhance germination, nutrient absorption, and stress resistance.

o Eg: ICAR-IISS’s phosphate solubilising bacteria (PSB) improved
phosphorus use efficiency in wheat and rice belts (ICAR, 2023).

Input cost reduction strategy: Replaces high-cost chemical inputs with natural
processes, lowering financial burdens on farmers.

o Eg: Brazilian farmers saved $40 billion annually by reducing fertiliser
dependence using microbial technologies (World Food Prize Foundation,
2025).

Ecological intensification approach: Aims to increase output without degrading
ecosystems by leveraging soil microbial biodiversity.

o Eg: Madhya Pradesh’s organic clusters under PKVYY used microbial
bioinputs, leading to 35% less water use and improved soil health
(MoA&FW, 2022).

Differences from the Green Revolution

Nature of technological base: Green Revolution.was mechanical and chemical,
while Micro Green is biological and regenerative.
o Eg: Green tech invelved HYVs, tractors, irrigation pumps; Micro Green
uses microbial biostimulants.and inoculants (ICAR vs EMBRAPA models).
Environmental footprint: Green\Revolution increased GHG emissions, water
pollution, while'Micro Green is carbon-efficient and non-toxic.
o EgiFAO estimated synthetic fertilisers contribute 1.4 billion tonnes CO--
eqannually; biofertilisers have near-zero emissions (FAO, 2022).
. Water use and soil degradation: Green practices caused aquifer depletion and
salinisation, whereas microbial methods enhance water retention and soil
structure.
o »Eg: Azotobacter-treated fields in Maharashtra showed 11% higher water-
use efficiency (NIASM, 2023).
Crop.diversity and resilience: Green Revolution promoted monocultures (mainly
wheat and rice); Micro Green supports multi-crop systems and intercropping.
o [Eg: Assam’s agroforestry + microbial trials integrated pulses, oilseeds with
rice, improving yields and income stability (ICFRE, 2022).
Energy intensity: Green model relies on fossil-fuel-derived inputs, Micro Green
works through renewable microbial cycles.
o Eg: Urea production alone consumes over 25 MMBTU per ton, while
biofertilisers are low-energy alternatives (MoP&NG, 2023).

Feasibility in the Indian context

26




1. Agro-ecological compatibility: India’s microbial-rich soils and diverse climates
allow region-specific inoculant development.
o Eg: ICAR-IISS Bhopal’s zone-wise microbial library covers over 200
localised strains (ICAR, 2024).
2. Alignment with existing schemes: Matches policy objectives of PM-PRANAM,
Bhartiya Prakritik Krishi Paddhati (BPKP), and NMSA.
o Eg: PM-PRANAM (2023) encourages states to reduce chemical use by
granting budgetary incentives for using bio-inputs (MoA&FW, 2023).
3. Scientific and startup ecosystem: India has a growing network of bio-agri startups
and research institutes with microbial innovation focus.
o Eg: Indibio, a Pune-based startup, developed multi-strain liquid inoculants
used across 40,000 ha in 2024 (Startup India Database).
4. Farmer awareness and adoption barriers: Challenges persist in trust, knowledge,
and result visibility of biofertilisers.
o [Eg: 2022 NSSO Survey showed only 12% farmers were@ware of microbial
alternatives in major fertiliser-consuming districts.
5. Lack of requlation and guality standards: Inconsistent quality, counterfeit
biofertilisers, and absence of robust certification norms affect,adoption.
o Eg: Ramesh Chand Committee (NITI Aayog) recommended a centralised
Bio-input Regulatory Authority in 2022 to ensure standards.
6. Skilling and extension deficit: Limited integration of microbial literacy in KVKS,
ATMA, and FPOs.
o Eg: Only 42 out'of 731 KVKs currently run structured biofertiliser awareness
modules (DACFW, 2024).

Conclusion

India stands at the cusp of a second agricultural revolution—this time led by its soil
microbiome. With the right institutional push and farmer-centric reforms, the Micro Green
Revolution can create a path toward low-cost, climate-resilient, and ecologically regenerative
farming.

Q. Examine the significance of community seed banks in promoting diversified
and low-input faekming systems. How can this approach support India’s climate-
resilient develepment agenda? (10 M)

Introduction
India’s agriculture is under stress from erratic climate, biodiversity loss, and input-intensive
monocultures. Community seed banks (CSBs) offer decentralised, adaptive, and biodiversity-

based alternatives essential for sustainable and climate-resilient food systems.

Body
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Significance of community seed banks in diversified and low-input farming

Conservation of indigenous crop diversity: CSBs preserve region-specific
traditional varieties that support multiple cropping systems.
o Eg:—Beej Bachao Andolan in Uttarakhand maintains over 300 rice
varieties suited to rainfed Himalayan ecosystems.
Reduced input dependency: Local seeds need less fertiliser, pesticide, and irrigation,
lowering input costs.
o Eg@:—Wayanad farmers in Kerala use seeds from CSBs for organic millet
farming, reducing chemical use (MSSRF, 2024).
Revival of nutritious and forgotten crops: CSBs reintroduce millets, pulses, and
tubers, supporting food and nutritional security.
o Eg:—Shedshal village seed bank in Maharashtra eonserves 50+ indigenous
seed varieties, including high-nutrient millets .
Improved resilience to climatic and market shocks: Crop diversity enables
adaptive capacity and food security during disruptions.
o Eg@:—Vanvadi collective in Maharashtra helped farmers cope with the 2023
drought through climate-tolerant crops.
Empowerment of women and community knowledge: SHG-led CSBs ensure
inclusive participation and preserve traditional agricultural wisdom.
o Eg:—Sahaja Samrudha in Karnataka trains women farmers as custodians
of seed knowledge.

Role in supporting India’s ¢limate-resilient development agenda

1.

Supports SDGSs and India’s climate targets: CSBs promote local solutions for
SDG-2 (Zero Hunger) and SDG-13 (Climate Action).
o Egi— Navdanya’s 120+ seed banks across 22 states are recognised by UN
FAO for enabling climate-resilient farming (2023).
Decentralised climate adaptation model: CSBs allow region-specific adaptation,
unlike:uniform seed.distribution models.
o Egi—Sikkim’s organic CSBs supported farmers post frost events in 2021, by
distributing hardy native crops.
Integration with biodiversity frameworks: They aid the National Biodiversity
ActionPlan and NBPGR’s in-situ conservation mission.
o Eg:— CSE’s 2025 survey documented 887 climate-resilient varieties
maintained across 15 states and 71 crops.
Reduction in seed corporatisation risks: CSBs protect farmers from dependency on
expensive hybrid or GM seeds.
o Eg:—Vidarbha farmers restored desi cotton seeds after Bt cotton failures
and debt trap.
Promotion of low-carbon farming models: Local seed use complements ZBNF and
organic farming systems with reduced emissions.
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o Eg:— Andhra Pradesh ZBNF model relies on CSBs for seed supply in its
climate-friendly agricultural programme .

Conclusion

Community seed banks are grassroots engines of resilience, diversity, and sustainability.
Strengthening them will be key to securing India’s climate-smart agricultural
transformation and nutritional self-reliance in the coming decades.

Issues related to direct and indirect farm subsidies and minimum
support prices; Public Distribution System-objectives,
functioning, limitations, revamping; issues of bufferstockSand
food security; Technology missions; economics . 0fanimal-rearing.

Q. “Rising private procurement signals a shift in India’s grain market
dynamics.” Discuss its implications for marketompetition. Examine whether it
reduces farmer dependence on Minimum Support Price (MSP)a(10 M)

Introduction

The 2025 Rabi season witnessed record private wheat procurement in Punjab, reflecting a
structural shift in agricultural markets where private players are increasingly shaping price
and access dynamics beyond government procurement.

Body

Implications for market.competition

1. Higher price realisation for farmers: Competitive bidding by private players can
drive prices above the Minimum Support Price (MSP).
o Eg: In Punjab'2025, private traders offered ¥2,800/quintal, well above the
MSP of 2,640, especially in Sangrur and Patiala (Source: TNIE, May
2025).
2. ‘Diversification of procurement base: Entry of multiple buyers reduces the
monepoly-of government procurement agencies.
o “Eg: 10.79 LMT of wheat was procured by private entities, the highest ever
in Punjab, compared to 7.5 LMT in 2024 (Source: Punjab Food Department).
3. Encouragement of direct producer-industry linkages: Direct sourcing bypasses
intermediaries and enhances efficiency in value chains.
o Eg: Flour millers in Sangrur procured 6-9 months of stock directly from
farmers fearing delays in OMSS.
4. Improved quality and grading incentives: Private buyers may offer premiums for
superior grain quality, encouraging better farm practices.
o Eg: In Ludhiana East, traders paid more for cleaned and stored wheat,
rewarding post-harvest handling.
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5. Pressure on mandi-based procurement systems: Increased private participation
may weaken APMC revenues and regulatory control.
o Eg: APMC officials in Faridkot reported rise in out-of-mandi procurement,
impacting mandi fee collections.

Whether it reduces farmer dependence on Minimum Support Price (MSP)

Yes, it reduces dependence

1. Higher private prices incentivise non-MSP sales: Farmers shift towards market-
driven sales if offered better rates.
o Eg: In Sangrur and Patiala, many farmers deferred sales waiting for better-
than-MSP private offers in April-May 2025.
2. MSP acts more as a benchmark, not safety net: Farmers increasingly view MSP as
a reference rather than the only viable option.
o Eg: CACP reports (2022) found that MSP influenced only 23% of national
crop sales directly.
3. Improved bargaining through buyer diversity:Private demand strengthens farmer
negotiating capacity in competitive zones.
o Eg: Millers’ long-term contracts for.6-9 months‘in Punjab encouraged
direct farm-level negotiations.

No, it does not reduce dependence fully.

1. Market access remains uneven.across.states: In low-surplus or remote regions,
private buyers are.absent or offer lower prices.
o Eg:Imstates like Chhattisgarh and Bihar, MSP procurement still dominates
due to weak market infrastructure.
2. Private demandisvolatile and seasonal: In absence of assured procurement,
farmers may face distress sales.
an.Eg:In 2023, delay in OMSS release till December forced many to sell below
MSPuin July—Sept window.
3. “Small'and marginal farmers lack bargaining power: Fragmented holdings and
information.asymmetry weaken their position in private deals.
o “Eg: NITI Aayog (2021) warned of private traders excluding smallholders
who cannot meet volume or quality thresholds.

Conclusion

Private procurement offers promising signals for market diversification and higher returns,
but MSP remains critical for inclusion, stability, and food security. A calibrated dual-market
model backed by institutional safeguards is essential for equitable agricultural transformation.
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Food processing and related industries in India- scope’ and
significance, location, upstream and downstream requirements,
supply chain management.

Land reforms in India.

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

Q. Privatisation of public sector enterprises is often justified onggrounds of
efficiency and fiscal prudence. Critically examine this rationale. Assess its impact
on employment security and worker rights. Suggest alternative ‘approaches to
reform. (15 M)

Introduction:
India’s disinvestment strategy, once aimed at unlocking economie value, now faces critical
scrutiny for ignoring long-term social and strategic trade-offs.

Body

Rationale for privatisation

Justifications offered for privatisation

1. Improved efficiency and competitiveness: Private enterprises operate with
performance-linked incentives and censumer orientation.
o EguzIndiGo Airlines.grewas India's leading carrier through lean operations,
unlike loss-making Air India before 2021.
2. Reduction of fiscal burden: Loss-making PSUs often require recurring bailouts,
stressing public finances.
o mEg: BSNL and MTNL together incurred losses of over 15,000 crore in
FY20,triggering a massive revival package.
3. Unlocking capital for infrastructure: Strategic disinvestment mobilises non-tax
revenue for developmental spending.
o Eg: Budget 2021-22 targeted %1.75 lakh crore via disinvestment to fund
capital expenditure.
4. Government’s exit from non-core sectors: Enables the state to focus on governance
rather than managing commercial risks.
o Eg: NITI Aayog's 2021 strategy paper emphasised withdrawal from sectors
like tourism, textiles, and hotels.

Counter-arguments against privatisation
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1. Selling profitable assets leads to long-term loss: High-performing PSUs contribute
steady dividends.
o Eg: BPCL, with profits of 11,000 crore (FY21), was listed for sale, risking
future public income.
2. Loss of control in strategic sectors: Ownership changes may impact national
security and public service delivery.
o Eg: Vizag Steel Plant, critical for defence-grade steel, saw massive
opposition to its privatisation.
3. Opaque valuations and underpricing: Disinvestment deals often lack price
transparency and asset valuation rigour.
o Eg: BALCO’s 2001 sale to Sterlite was flagged by CAG for serious
undervaluation.
4. No guaranteed performance post-sale: Efficiency gains after privatisation are not
always realised.
o Eg: Despite privatisation, Air India continues,to face financialand
operational challenges in 2024.

Impact on employment security and worker rights

1. Widespread contractualisation and job loss: Workers.face layoffs, outsourcing, and
job precarity post-sale.
o Eg: Over 40% of CoalIndia’s werkforce is now on contract due to
increasing outsourcing (Coal Ministry, 2024).
2. Collapse of collective bargaining mechanisms: Privatised firms often restrict union
activities and wage negotiations.
o Eg: Jet Airways staff lacked recognised unions during the 2019 crisis,
leading to sudden layoffs.without redress.
3. Weak labour law enforeement: Compliance oversight reduces post-privatisation,
especially in‘informalised segments.
o E@aILO’s 2023 India Report cited poor safety enforcement in construction
and transport'sectors.
4. Violation of equal pay for equal work: Disparities grow between permanent and
contract employees for similar tasks.
o Eg:Safai karamcharis in Railways earn less than 40% of regular staff,
despite equivalent workloads.

Alternative approaches to reform

1. Strengthen PSE autonomy and governance: Reform management through
performance-linked MoUs and independent boards.
o Eg: SCOPE (2022) recommended CEO autonomy, board restructuring, and
market benchmarking for major PSUs.
2. Public-private partnerships (PPP) over full privatisation: Retains public oversight
while infusing private efficiency.
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o Eg: Delhi Airport PPP with GMR Group enhanced passenger services
without selling ownership.
3. Monetise non-core assets, not enterprises: Use idle land and infrastructure for funds
without losing control of core firms.
o Eg: National Monetisation Pipeline (2021) targets X6 lakh crore via leasing
assets, not selling them.
4. Embed worker protection in disinvestment policy: Ensure safeguards for
continuity, benefits, and union rights.
o Eg: DIPAM’s 2023 draft policy proposed mandatory job protection clauses
for 1-3 years after privatisation.

Conclusion

Privatisation must not come at the cost of strategic autonomy and werker welfare. India’s
reform path must ensure that economic efficiency coexists with sacial equity and
democratic accountability.

Q. Export restrictions on niche minerals like germaniunt@and gallium reflect a
shift from market-based to coercion-based tradenComiment.Also assess India’s
vulnerability in this context. (10 M)

Introduction

The strategic control of critical minerals by a few states is transforming global trade from
free-market principles to coerciveleverage; threatening supply security for tech-dependent
economies.

Body

Shift from market-based to coercion-based trade

1. Use of minerals as gegpolitical tools: Export restrictions are increasingly deployed
to exert pressure on adversaries.
e Eg:In 2023, China imposed curbs on gallium and germanium after the US
restricted chip-making technology exports.
2. Disruptionof trusted supply chains: Targeted controls on essential minerals
destabilise existing value chains and increase global uncertainty.
e Eg: The 2025 germanium restrictions disrupted fibre optic cable and solar
panel production across Asia.
3. Politicisation of trade flows: Mineral trade is now linked to diplomatic equations
rather than commercial logic.
e Eg:In 2010, China blocked rare earth exports to Japan during the Senkaku
Islands standoff.
4. Undermining multilateral trade norms: Export bans bypass global trade
frameworks like WTO, weakening global institutional trust.
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e Eg: WTO filings in 2024 noted China’s unilateral restrictions lacked
transparency and violated non-discrimination clauses.
Rise of technonationalism: States seek to monopolise upstream resources to
dominate downstream manufacturing.
e Eg: China’s dual-use export policy for critical minerals is now guided by
national security and industrial policy, not market demand.

India’s vulnerability in this context

1. Absence of domestic reserves: India has zero production of germanium or gallium,

creating total external dependency.
e Eg: Ministry of Mines (2024) confirms 100% import reliance for
germanium, primarily from China and UAE.
Strateqgic sector exposure: Key sectors like solar, fiber optics, and semiconductors
are directly affected.
e Eg: Germanium oxide is used in preforms of optical fibers, a critical
telecom input.
Cost escalation due to re-routing: Import restrictions have raised input costs and
project delays.
e Eg: Indian manufacturersin 2024 had to source germanium via UAE
intermediaries, leading to inflated prices.
Limited stockpiling and strategic reserves: Indialacks a critical mineral reserve
strategy for emergencies.
e Eg: Unlike Japan’s JOGMEC, India has no national buffer stock
mechanism for rare or niche minerals.
Weak mineral diplomagcy: India’s bilateral engagement on mineral supply lacks
institutional depth.
e . Eg: While.the Indian Embassy in Beijing raised germanium curbs in 2025,
no multilateral framework exists to secure alternatives.

Conglusion

India must reframe its critical minerals strategy around diversified sourcing, resilient
supply chains, and strategic stockpiles, or risk perpetual vulnerability in future-facing
technologies.

Q. What are the challenges faced by gig workers in securing minimum wage
protections? Examine the need for extending social security benefits to platform-
based workers. (10 M)

Introduction

Despite contributing significantly to India’s digital economy, gig workers face legal
invisibility in labour laws, resulting in income instability and lack of social protection.
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Body

Challenges in securing minimum wage protections

1. Ambiguity in employment status: Gig workers are classified as ‘independent
contractors’, denying them legal protections under wage laws.

o Eg@:—The Code on Wages, 2019 excludes gig workers from scheduled
employment; NITI Aayog (2022) confirms lack of employer liability in such
models.

2. Unilateral algorithmic control: Platforms control rates and incentives through
opaque algorithms, leaving workers with no say.

o Egi—The May 2025 Gig Workers Roundtable flagged continuous rate card
cuts by firms like Swiggy and Ola without disclosure.

3. Non-recognition of waiting time as work: Only task-based output is paid, excluding
long login hours from wage calculation.

o E@:—ILO Report (2021) found Indian.delivery workers'spend nearly 45%o of
their time unpaid while waiting for assignments.

4. Absence of grievance redressal: No formal authority ensures payment disputes are
addressed, leaving workers at the mercy of platforms.

o Eg:—The Standing Committee on Labour (2023) noted the Labour
Ministry lacks a mandate to inspect digital labour platforms.

5. Disproportionate penalties and deductions: Workers’ earnings are often reduced by
arbitrary fines without proper communication.

o Eg:— Workers/at the Janpahal meeting (2025) reported hefty deductions and
ID blockings without explanation, violating natural justice.

Need for extending social security.benefits

1. Highisk andrincome volatility: Gig workers face sudden job loss, illness, or
accidents without any fallback or coverage.
o mEg:—The Karnataka Gig Workers Bill (2024) proposes accident insurance
and health cover through a welfare cess from platforms.
2. ‘Unavailability of formal safety nets: Workers cannot access EPF, ESIC or pension
due te lack of recognition as employees.
o “Eg:— Code on Social Security, 2020 allows optional inclusion but rules for
aggregator contributions remain unnotified as of May 2025.
3. Violation of constitutional protections: Lack of social security violates Article 21
(Right to Life with dignity) and Article 41 (Right to public assistance).
o Eg:— In Sanjit Roy v State of Rajasthan (1983), SC ruled that below-
minimum pay violates human dignity.
4. Poor digital identity and data mapping: Without registration, workers are excluded
from both public and employer-led schemes.
o Eg:—The Delhi roundtable (2025) recommended a central registry of gig
workers managed by tripartite welfare boards.
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5. Global movement towards universal protections: Countries are evolving hybrid
protections to cover gig workers under labour security.
o EQ:— Spain’s Riders Law (2021) mandates platform delivery workers be
treated as employees for welfare and insurance purposes.

Conclusion

India must evolve from a digital growth model to a just digital labour regime by ensuring
algorithmic transparency, universal social protections, and tripartite regulation to
uphold gig workers' dignity.

Q. What are the objectives and major components of the Electrenics. Component
Manufacturing Scheme? Analyse its expected impact ondmdia’s electronies
production by 2030. Suggest ways to improve its long-term, effectiveness. {15 M)

Introduction

India’'s ambition to become a global electronics hub hinges on reducing import dependence
for critical components. The 323,000 crore Electronics Component Manufacturing Scheme
(ECMS) is a crucial step toward that goal.

Body

Objectives and major components of the ECMS

1. Reducing component import.dependency: The scheme aims to indigenise sub-
assemblies and key components that account for a large share of electronics imports.

o Eg: Elcina(2025) projected a $248 billion component import gap by 2030 if
domestic production is not scaled up.

2. Strengthening component-level manufacturing: It promotes backward integration
by incentivising the production of items like PCBs, camera modules, and lithium-ion
cells.

o. EgiR21,093 crore is allocated for sub-assemblies like camera modules and
multi-layered PCBs, classified under Category A.

3. Encouraging SME participation in electronics value chains: The scheme is
designed to broaden manufacturing base through MSMEs.

o Eg: 80% of the 70 applicants (May 2025) were SMEs, indicating bottom-up
industrial development

4. Supporting capital goods and manufacturing inputs: ECMS provides fiscal
support for tools, parts, and capital equipment to boost competitiveness.

o Eg:%1,712 crore is earmarked for capital goods and inputs used in
electronics manufacturing.

5. Product categorisation to target critical gaps: Two-tier classification focuses on
high-impact components and base-layer inputs.
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o Eg: Category A covers finished sub-assemblies; Category B targets bare
components and Li-ion cells for digital use.

Expected impact on electronics production by 2030

1.

Boosting domestic value addition: Indigenous component production will reduce
final product costs and improve localisation levels.
o Eg: India currently adds only 18-20% value to assembled electronics; ECMS
could raise this to 35-40% by 2030 (Source: MeitY estimates).
Enhancing global supply chain integration: Domestic capacity will enable India to
emerge as a key supplier in global electronics chains.
o Eg: Foxconn and Tata Electronics showed interest in ECMS, potentially
anchoring India in global tech manufacturing.
Reducing strategic vulnerability: Building domestic capabilities. ensures continuity
amid geopolitical disruptions like U.S.—China tech decoupling.
o Eg@: COVID-19 and Taiwan semiconductor disruptions exposed over-
dependence on a few countries for critical inputs.
Promoting job creation in tech manufacturing: Compenent manufacturing is
labour-intensive and could absorb skilled youth in new industrial clusters.
o Eg@: The scheme is expected.to generate over 2 lakh direct and indirect jobs
by 2030 (Source: Digital India:Corporation, 2025).
Supporting national targets under Digital India and Atmanirbhar Bharat: Aligns
with the vision of a $300-billion electronics ecosystem by 2026 and $500 billion by
2030.
o Eg: Vision Document 2.0.0f MeitY (2021) targeted component deepening as
a critical missing link.

Suggestions to improve long-term effectiveness

1.

Ease of access to credit and infrastructure for SMEs: Financial and logistic
bottlenecks must be addressed through targeted schemes.
o EgrSIDBI-led component credit line can be developed for high-potential
SME units under ECMS.
Establishment of component-specific industrial clusters: Regional hubs focused on
criticalinputs can lower cost and build ecosystem synergies.
o Eg: Tamil Nadu Electronics Cluster Model can be replicated for PCBs and
Li-ion cells.
Integrated skilling programmes for component manufacturing: Industry-linked
courses can help bridge the workforce-skill gap.
o Eg: Electronics Sector Skill Council (ESSC) can introduce component-
specific certifications in partnership with manufacturers.
Public procurement preference and domestic market access: Mandating local
sourcing in government projects will create demand for ECMS products.
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o Eg: Incorporate ECMS-linked products under Make in India procurement
norms (GFR Rule 144).
5. Linking ECMS with R&D and innovation support: Long-term competitiveness
requires not just assembly but IP generation.
o Eg: Modified Electronics Development Fund (EDF) should support design
and testing of indigenous components.

Conclusion

The ECMS is a foundational step towards electronics sovereignty. To truly transform India
into a global manufacturing power, it must be backed by systemic ecosystem reforms that go
beyond incentives.

Q. Assess the role of industrial parks and cluster-based development in India’s
strategy to become a global manufacturing hub. What challenges hinder_ their
optimal functioning? Suggest policy reforms to address them. (15 M)

Introduction

India’s ambition to emerge as a global manufacturing hub hinges on building scalable,
integrated, and innovation-driven industrial ecosystems. Industrial parks and clusters are key
to realising this vision but face structural bottlenecks that need systemic reform.

Body

Role of industrial parks and cluster<based development in manufacturing growth

1. Boosting economies of scale and efficiency: Parks enable shared infrastructure,
logistics, and services, lowering costs for firms.

o . Eg:=DahejPCPIR (Gujarat) hosts multiple petrochemical units, reducing
operational costs by 15-20% through shared utilities (DPIIT, 2023).

2. Accelerating FDI and export competitiveness: Clusters act as magnets for foreign
firms by ensuring plug-and-play ecosystems.

o “Eg:— Sri'City SEZ (Andhra Pradesh) attracted over 200 global firms,
including PepsiCo and Alstom, due to integrated logistics and single-window
clearance.

3. Fostering innovation and value-chain integration: Co-location of MSMEs and
anchor firms enhances collaboration and backward linkages.

o Eg:— Auto cluster in Pune helped create a dense supplier ecosystem, reducing
lead time and enhancing product customisation.

4. Job creation and regional development: Cluster-led models promote labour-
intensive manufacturing and reduce regional disparities.

o Eg@:— Textile clusters in Tiruppur and Surat employ lakhs in value-added
manufacturing, especially women.
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5.

Supporting national initiatives like PLI and Make in India: Clusterisation

complements central schemes by offering infrastructure readiness.
o Eg@:—Bulk Drug Parks scheme integrates PLI incentives with cluster-based
common infrastructure support.

Challenges hindering optimal functioning

Fragmented governance and weak coordination: Multiple overlapping authorities

hinder timely approvals and infrastructure execution.
o Eg:— NIMZ projects under DMIC faced long delays due to lack of
coordination between central and state bodies.
Inadequate last-mile logistics and connectivity: Many parks suffer from poor
multimodal access, increasing costs.
o Eg:— Mandideep Industrial Area (Madhya Pradesh) lacks rail freight
connectivity, limiting its growth potential.
Limited technology readiness and R&D integration: Most clusters lack innovation
centres, impeding global competitiveness.
o Eg:—Only 13 of 63 notified industrial clusters have R&D institutions co-
located, according to NITI Aayog;2024.
Poor environmental and social safequards:Industrial.expansion often ignores
sustainability and rehabilitation, leading to local epposition.
o Eg@:— Sterlite Copper-closuredn Tamil Nadu due to public protests over
environmental violations affected supply chains.
Skilling mismatch and low labour productivity: Lack of tailored skilling reduces
local employability and inflates operational costs.
o Eg:— Eastern India’s textile parks face skill gaps despite having high
unemployment (Skill.india Mission report, 2024).

Suggested policy reforms

1.

Unified institutionalframework and SPV model: Establish empowered SPVs with
single-window: authority to manage clusters.
o Eg:— Model Industrial Park Framework by DPIIT (2023) recommends
SPV/-led execution with state-central coordination.
Integrated logistics and multimodal connectivity: Prioritise cluster linkage to ports,
rail, and airports under PM Gati Shakti.
o Eg:—Freight corridor linkage to Dholera Industrial City under Gati Shakti
has reduced cargo turnaround time (MoRTH, 2024).
Cluster-led skilling ecosystems: Align Skill India with local industrial needs via
ITIs, PPPs, and apprenticeship reforms.
o Eg@:— Tamil Nadu’s SIPCOT clusters integrate skilling through dedicated
Skill Development Centres.
Green compliance and ESG integration: Mandate EIA norms, ESG audits, and
effluent treatment infrastructure in parks.
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o Eg:— Delhi-Mumbai Industrial Corridor nodes now include green building
norms and zonal environmental clearance zones.
5. Innovation-driven ecosystem design: Co-locate design centres, incubation hubs, and
academic linkages in new clusters.
o Egi—Hyderabad Pharma City plans to integrate Biotech Incubation
Centres and Academia-Industry collaboration units.

Conclusion

India’s industrial future rests on how well it institutionalises cluster governance, sustains
environmental safeguards, and aligns skilling with demand. Industrial parks must become
platforms of inclusive innovation, not just sites of infrastructure investment.

Q. “India's development is constrained by a legacy it did not'¢hoose”. Analyse
the historical roots of India’s capital-intensive modéh, Examine LS
incompatibility with India’s current demographie-econemic structure. Suggest a
new development framework for labour-intensive growthi(15W)

Introduction:

India’s economic trajectory was shaped by historical.choices that'favoured capital-heavy
industrialisation, overlooking its labour-rich.demographic structure—causing structural
bottlenecks in inclusive growth.

Body

Historical roots of India’s capital-intensive model

1. Colonial deindustrialisation weakened labour-centric production: British policies
dismantled local.industries,and skills.
o Eg: Handloom andartisan collapse during colonial rule due to import of
British textilesiand taxation of native crafts .
2. Soviet-inspired.Nehruvian planning favoured heavy industry: Strategic focus was
on capital goodsfor long-term industrialisation.
o. EgaSecond Five Year Plan (1956) focused on steel, heavy machinery, and
PSUs, sidelining agriculture and MSMEs.
3. Import substitution strategy skewed resource allocation: Policies preferred
domestic production of capital goods over labour-intensive exports.
o Eg: License Raj era saw heavy protectionism, stifling small, labour-based
enterprises (Arvind Panagariya).
4. FEinance and credit systems were tilted toward large firms: Institutional credit and
subsidies went to large industries, not small units.
o Eg: RBI (2024): Over 60% of industrial credit allocated to large-scale
infrastructure and real estate.
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5.

Policy neglect of MSMEs and informal sector: Weak support structures left labour-
intensive sectors underdeveloped.
o Eg: Kirit Parikh Committee (2014) flagged the chronic underfunding and
low productivity of rural small industries.

Incompatibility with India’s demographic-economic structure

Mismatch with labour abundance and youth bulge: India needs mass employment,
but capital-heavy sectors offer limited jobs.
o Eg: PLFS (2023-24): Employment elasticity in manufacturing was below 0.2
despite high capital investment.
Disproportionate gains favouring capital over labour: Profitsrise but wages
stagnate, worsening inequality.
o Eg: CEA Report (2025): Corporate profits outpaced wage growth, increasing
the profit-wage imbalance.
Urban-centric growth excludes rural workforee: Mega projects concentrate in
urban areas, leaving rural labour underutilised.
o Eg: Economic Survey 2022-23:.0Over 65% of India’s workforce still relies
on agriculture or informal services:
Weak skill alignment with industrial needs: Labour-intensive sectors lack skilling
investment, limiting employability.
o Eg: NSDC 2023 Repaort: Only 27% of youth in the 15-29 age group are
formally skilled.
Unbalanced Al adoption risks automation-led job loss: Without safeguards, Al
replaces jobs rather than complementing labour.
o Eg: CEAWarning (May 2025): Advised industry to balance Al with
labour-intensive strategies for employment security.

A new development framework for labour-intensive growth

1.

Focus.en MSME formalisation and financing: Strengthen small enterprises through
credit.access:and.compliance simplification.
o Eg: RBI’s 2023 MSME Credit Guarantee Scheme expanded access to 32
lakh crore in collateral-free loans.
Promote labour-intensive manufacturing sectors: Support textiles, agro-
processing, electronics assembly, and leather.
o Eg: PLI Scheme Phase 2 (2024) included apparel and toys, with a target to
create 60 lakh jobs.
Skilling and apprenticeship for job-readiness: Align skill development with
industry needs and on-the-job training.
o Eg: Skill India Digital Platform (2023) reached over 5 crore youth,
integrating real-time industry demand.
Reorient export policy to support low-cost producers: Ease logistics and policy
hurdles for small exporters.
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o Eg: Trade Infrastructure for Export Scheme (2024) funded over 250 rural
export hubs.
5. Integrate informal sector into value chains: Enable technology adoption,
marketing, and legal protection for informal workers.
o [Eg: e-Shram Portal (2024) registered over 28 crore informal workers,
improving targeting for welfare schemes.

Conclusion:

To truly escape the middle-income trap, India must shift from legacy capital obsession to a
labour-led development strategy—anchored in inclusion, decentralisation, and
demographic leverage.

Infrastructure: Energy, Ports, Roads, AirportSpRailways ete.

Q. What explains the persisting regional disparities.in energy aceess ackoss
Indian states? Analyse the causes rooted in demand-supply mismatchpand assess
the effectiveness of the national grid in addressing thempAlso'suggest measures
to ensure equitable and reliable electricity distribution. (153\M)

Introduction

While India has achieved near energy sufficiency at the national level, disparities across
states persist due to uneven infrastructure, renewable capacities, and transmission
connectivity—undermining the goal ofinclusive energy access.

Body
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Reasons for persisting regional disparities in energy access

1. Unequal generation capacity among states: Power generation is concentrated in a
few surplus states, leaving others reliant on imports.
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o Eg@:— Maharashtra and Gujarat have maintained <0.1% energy gap, while
Jharkhand and Bihar reported 0.4% and 0.5% gap respectively in 2024-25
(Power Ministry Annual Report 2025).
2. Poor renewable energy adoption in lagging states: States with low solar and wind
potential have failed to diversify energy sources.
o Egi—Tripura, Manipur, Jharkhand, and Goa each generated less than 40
MU from renewables in 2024-25 (MNRE data).
3. Weak financial health of DISCOMs: Revenue losses and delayed payments restrict
power procurement and infrastructure expansion.
o Eg@:— Uttar Pradesh and Jharkhand DISCOMs face AT&C losses
exceeding 25%, limiting local supply capacity (MoP UDAY portal 2024).
4. Geographical and logistical challenges: Difficult terrain and remoteness:delay
transmission line deployment and raise costs.
o EQg:—Meghalaya’s gap ranged from 7.6% to 0% despite:low demand, due to
connectivity delays and poor access to grid power.

Demand-supply mismatch and its contribution

1. Mismatch between growing demand and stagnant supply: Rising urbanisation and
industry raise demand faster than infrastructure upgrades:
o Eg:—Rajasthan’s demand rose from 89,000 MU to 1,07,000 MU, causing
its gap to spike to 1.7%.in 2022-23 before recovering.
2. Ineffective peak load forecasting:‘Several states under- or overestimate daily peak
demands, leading to forced outages or.underutilisation.
o Eg:— AndhraPradesh’s mismatch in 2022 led to load curtailments, despite
overall sufficiency.
3. Limited intra-state transmission networks: Poor last-mile connectivity hampers
distribution from central pool to local feeders.
o EQ:—Himachal Pradesh’s energy gap increased from 27 MU to 37 MU
despite surplus supply, showing intra-state bottlenecks.
4. Non-synchronousdocal systems and grid imbalances: Lack of real-time balancing
within.some SLDCs leads to uneven availability.
o Egi— Assam’s energy gap fluctuated from 0.8% to 0% due to periodic
balancing failures in NE load dispatch centres.

National grid performance — success and challenges

1. Enhanced national transmission capacity: Grid interconnection and new EHV lines
have improved inter-regional balancing.
o Eg:— Addition of 14,360 ckm and 2,200 MW interregional capacity in 2024
helped reduce national energy gap to 0.1% (CEA data).
2. Real-time coordination through dispatch centres: The NLDC-RLDC-SLDC
system has strengthened operational efficiency.
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o Eg:— PGCIL’s National Load Dispatch Centre now manages 45% of India’s
transmission capacity (Power Grid, 2024).
3. Limited reach to remote regions and islands: Islands and border regions remain
disconnected or weakly linked to the national grid.
o Eg:— Lakshadweep and Andaman & Nicobar Islands are still not part of
the synchronous national grid.
4. Under-utilisation of renewable generation: Grid congestion and lack of storage lead
to renewable power curtailment in surplus states.
o Eg@:—Rajasthan and Gujarat have reported solar curtailments despite
generating >50,000 MU combined in 2024-25.

Measures for equitable and reliable electricity distribution

1. Targeted investment in under-served states: Focus on enhancing generation and
transmission in East and NE India.
o Eg:— Centre plans %9.15 lakh crore inyestment for grid‘expansion and RE
evacuation by 2030 (MoP roadmap, 2025).
2. Accelerated renewable deployment indagqing regions: Rooftop solar, off-grid, and
hybrid systems for difficult terrain.
o Eg—PM-KUSUM and Reoftop Solar Phase ll.can be expanded to states
like Arunachal Pradesh and dharkhand.
3. FEinancial reform of DISCOMs: Reduce AT&C lasses, improve billing, and ensure
timely subsidy payments:
o Eg:— Revamped Distribution Sector Scheme (RDSS) launched in 2021 aims
to reduce losses to <15% by 2025.
4. Grid modernisation and smart metering: Digitisation, demand-side management,
and smart load balancing tools.
o Eg= Smart Grid\Pilot Projects in states like Karnataka and Puducherry
have shown promising results in reliability and efficiency.

Conclusion

Bridging regional energy.disparities is critical to India’s inclusive development and green
transitions A forward-looking approach must combine transmission upgrades, decentralised
renewables, and DISCOM reform to ensure reliable, affordable, and equitable energy access.
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Investment models.

Science and Technology- developments and their applications and
effects in everyday life.

Q. What is a stratospheric airship platform? Examine how India can leverage
these systems for climate monitoring, border security, and maritime surveillance.
(10 M)

Introduction:

Stratospheric airships are next-generation aerial platforms capable of hovering in the
stratosphere (~20 km altitude) for long durations. Their 2025 maiden‘flight by DRDO
marks India’s entry into an elite group with such high-end ISR capabilities.

Body

&«

What is a stratosphericairship platform?

1. High-altitude surveillance platform: Unmanned, lighter-than-air system that hovers
in stratosphere for ISR and communication.
o “Eg: The May 2025 DRDO trial from Sheopur, MP reached 17 km altitude
with.onboard payloads and sensor evaluation (Defence Ministry).
2. Lowe-cost and long-endurance ISR: Offers cheaper, continuous alternatives to
drones and satellites for prolonged observation.
o Eg: The airship, developed by ADRDE Agra, tested pressure control and
emergency deflation systems during a 62-minute flight.

Leveraging for climate monitoring

1. Real-time atmospheric data collection: Helps track aerosols, stratospheric gases,
and carbon concentration at fine spatial scales.
o Eg: Supports India’s GHG monitoring goals under UNFCCC and enhances
ISRO’s atmospheric datasets for policy planning.
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2. Disaster early warning systems: Enables early detection of cyclones, wildfires, and
cloudbursts across vulnerable areas.
o Eg: Can boost IMD’s cyclone forecasting over Bay of Bengal and enhance
NDMA'’s disaster preparedness.
3. High-altitude pollution mapping: Tracks ozone thinning and transboundary
pollution like dust storms or smog transport.
o Eg: Supports CPCB and NCAP by mapping PM2.5 spread across Indo-
Gangetic plains in winter.

Leveraging for border security

1. Persistent ISR in hostile terrain: Provides continuous coverage of LAC, L OC, and
insurgency-hit zones without risk to personnel.
o Eg: Can monitor Doklam plateau, Poonch-Rajouri secter, and other
infiltration-prone areas where terrain hinders ground surveillance.
2. Anti-infiltration and counter-terror aid: Detects movement patterns and thermal
signatures to pre-empt terrorist activity.
o Eg: Following the Pahalgam terror attack(2025), such platforms can
enhance early detection near LoC infiltration routes.
3. Communication relay in remotezones: Acts as a stratespheric node to maintain
signal connectivity in border valleys.
o Eg: Useful in Kargil'or. Tawang sectors during emergencies or standoffs
when ground networks are.disrupted.

Leveraging for maritime surveillance

1. Wide-areaimaritime domain awareness: Monitors vast EEZ and shipping lanes,
detecting illegal or hostile activities.
o ¢ Eg: Canprovide continuous coverage over Malacca Strait and Arabian Sea,
crucial for India’s SAGAR initiative.
2. Forcexmultiplier fornaval operations: Enhances naval situational awareness and
missioen coordination.
o Eg: Aids Indian Navy and Coast Guard in joint surveillance under Mission
Peacock (Seychelles) and IOR deployments.
3. Monitoring illegal fishing and resource theft: Detects foreign vessels engaging in
unauthorised fishing in India’s EEZ.
o Eg: Helps enforce Marine Fisheries Regulation Act (MFRA) in Bay of
Bengal and Andaman waters.

Conclusion:
Stratospheric airships combine persistence, coverage, and cost-efficiency, vital for India’s
surveillance sovereignty and climate leadership. Strategic scaling and civil-military.
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Achievements of Indians in science & technology; indigenization
of technology and developing new technology.

Q. “Building a foundational LLM in India is less a technological challenge than
an ecosystem one.” Discuss the institutional and infrastructural gaps in India’s
Al ecosystem. Examine how public-private partnership models can bridge this
gap. (15 M)

Introduction

India’s ambition to develop a foundational LLM faces deeper hurdles in ecosystem readiness
than in core technology. The absence of compute infrastructure, qualitydata, and a unified
research-industry interface stalls scalable breakthroughs.

Body

“Building a foundational LLM in India is less a technological challenge than an
ecosystem one”

1. Fragmented research ecosystem: India's Al research is dispersed across institutions
without unified direction or national‘mission alignment.
o Eg: Only 5 Indian institutions feature.in the CSRankings for Al, compared
to over 30 from China (2025, CSRankings).
2. Chronic underinvestment in R&D: Indiaspends 0.64% of GDP on R&D
(UNESCO, 2023), fardower than China (2.4%) or USA (3.4%).
o Eg: The DeepSeek L LM by China had backing of over $1.3 billion, dwarfing
IndiaAI’s 310,372 crore allocation.
3. Skewed talent pipeline and braindrain: Top Al researchers migrate due to limited
funding, mentorship, and publication incentives.
o o Eg: Over.90% of Indian-origin Al PhDs work in foreign labs or
corporations (Brookings India, 2022).
4. Lack.of multilingualdigital content: India’s internet usage remains dominantly
English-driven, limiting training datasets in native languages.
o “Eg: Vivekanand Pani (Reverie) notes most Indians still access web content
in‘English despite low proficiency.
5. Inadequate requlatory and ethical framework: India lacks a comprehensive Al or
data protection law, reducing confidence for innovation.
o Eg: DPDP Act (2023) is yet to clarify provisions on Al data usage, model
accountability, or algorithmic fairness.

Institutional and infrastructural gaps in India’s Al ecosystem

1. Limited public compute infrastructure: India lacks sovereign access to GPUs and
data centers critical for model training.
o Eg: Satya Nadella (2025) highlighted India’s deficiency in compute capacity
despite Microsoft’s data centre expansion plans.
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. Absence of integrated datasets: There is no national platform offering curated,
labelled, multilingual datasets for model training.
o Eg: The proposed IndiaAl Datasets Platform is yet to operationalise as of
May 2025.

. Weak academia-industry linkage: Few mechanisms exist for research labs and

startups to co-develop applied Al solutions.
o Eg: Contrast with Stanford-OpenAl collaboration, which led to key
breakthroughs in GPT architectures.
Neglect of Tier-2 and Tier-3 innovation hubs: Al research is concentrated in metro-
based institutions, limiting distributed innovation.
o Eg: IndiaAl FutureDesign Program (2023) aimed to support such hubs but
has seen limited disbursement (MeitY status report 2024).
Lack of high-risk Al venture funding: VCs prefer quick-return SaaS models over
deep-tech Al, limiting long-arc foundational model efforts.
o Eg: Only 3% of Indian Al funding (2024) went into compute=heavy
foundational model research (Tracxn2025).

How public-private partnership models can bridge this gap

Pooling compute and data resources: Government-hacked data centers and private
GPUs can be jointly leveraged for national LLM projects.
o Eg: The IndiaAl Compute Gridlaunched in 2024 supports shared access to
NVIDIA H100_ clusters forresearch and startups.
. Joint research labs and fellowships: Industry-funded labs in academic institutions
can incentivise indigenous foundational model work.
o Eg: TCSResearch Lab at I'T Madras (2024) supports LLM development
in Indic languages under-academic guidance.
Mission-driven innovation challenges: Co-designed PPP models can crowdsource
Al talent and innovations through reward mechanisms.
o EgaThe INDIA GenAl Challenge (2024) incentivised 40+ startups to build
sectoral L LM applications with government mentoring.
Multilingual data collection collaborations: Private firms and government can
jointly fund language data projects with community workers.
o Eg:'Karya’s crowd-sourced voice samples are now being scaled with
support from Digital India Corporation (2025).
Legal sandboxes and testing zones: PPP-led sandbox environments can enable real-
world testing of models with legal immunity and shared risk.
o Eg: SEBI’s FinTech sandbox model could be replicated for Al model
testing in sectors like education or agriculture.

Conclusion

India’s LLM ambition must go beyond compute power—it demands a deliberate
orchestration of talent, infrastructure, and data ecosystems. Public-private synergies, if
intelligently structured, can create not just a model but a sustainable Al renaissance.
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Q. Discuss the scientific, economic, and strategic benefits of India's planned
Bharatiya Antariksha Station. How does it compare with international space
stations? (15 M)

Introduction
India’s proposal to launch the Bharatiya Antariksha Station by 2035 signifies a bold leap
in long-duration space missions, marking a transition from near-earth exploration to sustained

space presence, aligned with ISRO’s post-Gaganyaan roadmap.

Body

Bharatiya Antariksh Station (BAS)

Overall Mass: 52 Ton

Overall dimension: 27 mx 20 m

Crew size: 3 - 4 nominal, Max. 6

(short duration)
Orbit: Circular (400-450'km)

Inclination: 51.5°

BAS to be operational by 2035

Key Technology elements

[

Docking and Berthing Roll-out Solar Array Propellant Refueling & Avionics & Inertial & control systems
systems (ROSA) Servicing Communication system
= , r \k o
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Scientific benefits of Bharatiya Antariksha Station

1. "Microgravity research potential: Enables experiments in life sciences, combustion,
and fluid dynamics impossible on Earth.

o “Eg: NASA’s Cold Atom Lab on ISS enabled quantum experiments in zero
gravity; India could replicate such platforms for pharmaceutical or materials
research.

2. Astronaut health monitoring: Supports long-term biomedical studies on effects of
prolonged space exposure on human physiology.

o Eg: Gaganyaan’s life sciences module (planned) will feed into designing
India's own space habitation protocols.

3. Technology demonstration platform: Provides a testbed for robotics, Al in orbital
maintenance, and in-space manufacturing.
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4.

o Eg: ISRO’s 2024 success in satellite docking, a precursor to future orbital
assembly missions.
Data for climate and Earth observation: Offers vantage point for continuous

geospatial monitoring and atmospheric studies.
o Eg: NASA’s OCO-3 on ISS captures high-resolution carbon data; similar
Indian payloads can support national climate missions.

Economic benefits of Bharatiya Antariksha Station

Boost to space-tech industry and startups: Spurs demand for components,
payloads, and launch services from private players.
o Eg: IN-SPACe 2023 report projected a 1 lakh crore Indian space
economy by 2040, with orbital infrastructure as key.driver.
New markets in space tourism and microgravity commekce: Creates commercial
modules for experiments by global clients.
o Eg: Axiom Space’s ISS module leasingimodel could inspire similar PPP
frameworks for India’s station.
Employment and skilling multiplier: Expands opportunities in aeronautics, data
science, systems engineering, and robotics.
o Eg: NSDC’s partnershipawith ISRO,(2024) foraerospace-specific skill
development under Skill India.
Reduction in launch dependence: Enables India to perform long-duration in-orbit
experiments without renting global stationtime.
o Eg: India currently relies on NASA/ESA platforms; its own station will
ensure self-reliant orbital science.

Strateqic benefitsiof Bharatiya Antariksha Station

1.

Space sovereignty and deterrence: Establishes autonomous command over long-
duration orbital operations.
omEg: PM’s 2025 GLEX speech affirmed plans for a Military Space Doctrine
within.three months, leveraging orbital assets.
Counter.to regional space ambitions: Positions India competitively vis-a-vis
China’s Tiangong Space Station and future missions.
o “Eg: China's operational space station since 2022 gives it dominance in
Asian orbital science.
Permanent astronaut corps development: Cultivates elite human spaceflight
capability for rapid deployment and leadership.
o Eg: The Gaganyaan-Human Rating programme has trained candidates for
long-term habitation missions.
Deep space mission preparedness: Serves as precursor infrastructure for staging
missions to Moon, Mars, and beyond.
o Eg: ISRO’s Vision 2040 document (2023) links the Antariksha Station to
planned Moon landing and Mars-Venus flybys.
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Comparison with international space stations

1. Scale and modularity: Planned Indian station is smaller (20-tonne) compared to ISS
(~420-tonne) or China’s Tiangong (~100-tonne).
o Eg: ISRO's plan involves 3-5 modules built over time, unlike ISS’s
multinational mega-architecture.
2. Autonomy vs collaboration: While ISS is multinational and Tiangong is state-
controlled, India seeks hybrid models.
o Eg: ISRO-Axiom-4 (2025) mission shows intent for international crew
integration with Indian infrastructure.
3. Cost and design philosophy: India will focus on low-cost innovation and dual-use
(civil + strategic) objectives.
o Eg: India’s Chandrayaan and Mangalyaan missions cost under 10% of
comparable NASA projects.
4. Global South leadership: India aims to offer orbitalaccess to developing nations,
unlike 1SS/Tiangong.
o Eg: PM announced G20 satellite and South Asia satellite models will extend
to Antariksha Station collaborations.

Conclusion

India’s Antariksha Station is not just a scientific feat—it 1s'a declaration of strategic intent,
economic ambition, and global leadership./As we aim for the Moon and beyond, this orbital
lab will be our stepping stone'to interplanetary self-reliance.

Awareness in thedields,of 1T, Space, Computers, robotics, Nano-
technology, Bio-technologysand issues relating to intellectual
property gights.

Q. AI’s adaptability makesiit a double-edged sword in cybersecurity. Discuss

how AFIstransforming.both cyber defence and cyber offence. Suggest
saféguardsito retain this balance. (15 M)

Introduction
AT’s capacity to learn, evolve and act autonomously is revolutionising both cybersecurity and
cybercrime, making it a contested domain of innovation and risk management.

Body

Role of Al in transforming cyber defence

1. Threat detection and real-time response: Al enables continuous monitoring and
immediate response to anomalies in network traffic.
o Eg: Darktrace’s Al detected ransomware behaviour in real-time and stopped
an attack on a global manufacturing firm in 2023
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2. Predictive analytics for vulnerability assessment: Al anticipates potential attack
vectors before breaches occur.
o Eg: MITRE ATT&CK framework, enhanced with ML, is used by
cybersecurity firms for pre-emptive simulations
3. Automated incident response: Al systems can autonomously isolate compromised
devices and launch mitigation protocols.
o Eg: Google Chronicle Security uses Al to automate threat response in
enterprise environments.
4. Phishing detection through NLP: Al deciphers email patterns to detect malicious or
suspicious content.
o Eg: Microsoft Defender Al flagged sophisticated spear-phishing emails
mimicking real executives in 2024.
5. Al in biometric security systems: Enhances access controliand identity verification
through pattern recognition.
o Eg: UIDAI’s Aadhaar face authentication uses Al for liveness detection to
prevent identity fraud.

Role of Al in transforming cyber offence

1. Al-generated phishing and impersonation: Generativeimodels mimic human tone
and style for realistic frauds.
o Eg: In 2023, ChatGPT-like tools\were used to craft impersonated CEO
emails in deepfakewoice seams in the UK.
2. Self-mutating malware: Al enables malware to adapt to and bypass evolving
antivirus mechanisms.
o Eg: Emotet Trojan’s Al upgrade in 2024 allowed it to shift attack vectors
post every detection.
3. Al-powered password cracking: Algorithms rapidly test combinations using prior
data patterns.
o Eg»A 2023 NordPass study showed Al tools could crack weak passwords in
under 60 seconds using training data.
4. Automated social engineering: Al analyses behavioural patterns to manipulate
victims through targeted psychological cues.
o Eg:'Meta’s 2024 threat report documented Al bots crafting scams by
analysing user timelines.
5. Al-enabled botnets for DDoS: Al orchestrates large-scale, coordinated attacks with
minimal human intervention.
o Eg: Mirai-Botnet v3 (2023) used Al to identify server vulnerabilities across
multiple regions.

Safeguards to retain the balance between innovation and security

1. Al-specific legislative frameworks: Tailored laws recognising autonomous Al
actions and accountability structures.
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o Eg: EU Al Act 2024 categorises high-risk Al systems with differential
obligations .
2. Ethical Al development charters: Enforce ethical use protocols in Al development
and deployment.
o Eg: NITI Aayog’s ‘Responsible A’ framework (2021) recommends
fairness, transparency, and non-maleficence.
3. Public-private threat intelligence sharing: Collaborative platforms to report and
counter Al-driven threats.
o Eg: Cyber Swachhta Kendra, India’s botnet cleaning centre, was revamped
in 2024 for Al-related malware threats.
4. Algorithmic audit and certification: Independent evaluation of Al systems for risk
profiling before deployment.
o [Eg: OECD Al Principles encourage independent oversight and pre-
deployment scrutiny.
5. Capacity building in Al forensics: Invest in upskilling law enforcement and
judiciary to investigate Al-related crimes.
o Eg: 2024 NCRB training module.introduced Al forensic techniques for
cyber police units.

Conclusion

AT’s dual role demands a fine regulatory and technological balance. India must act as both
innovator and guardian—crafting agile.frameworks that empower AI’s promise while curbing
its peril.

Q. Explain the key features of the'steady-state theory of the universe. Why did it
lose prominence overdime? (10 M)

Introduction

The steady-state theary was.once a major explanation of the universe, proposing that it has
no beginning orend and looks the same at all times. It was later replaced by the Big Bang
theory due to'stronger evidence.

Body

Key features of the steady-state theory

1. Universe is eternal and unchanging: The universe always looked the same on a
large scale.
o Eg: The Hoyle—-Bondi-Gold model (1948) stated that the universe is the
same in all directions and at all times.
2. Matter is continuously created: As the universe expands, new matter forms to keep
the density constant.
o Eg: Jayant Narlikar helped modify Einstein’s equations to allow matter
creation in the expanding universe.
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No big bang or starting point: The theory denies any single moment of creation.
o Eg: Narlikar explained that the universe expands like compound interest, but
its density stays the same.
Use of a creation field (C-field): A special field was assumed to create new matter in
space.
o Eg: The C-field was added to support the steady-state idea, but had no
experimental proof.
Constant density despite expansion: As galaxies move apart, new matter keeps the
universe from thinning out.
o Eg: This idea helped explain how expansion could happen.without changing
the overall structure.

Reasons for decline of steady-state theory

1. Discovery of CMB radiation: Showed signs of a hot.early universe, matching Big
Bang predictions.
o Eg: In 1965, Penzias and Wilson found the cosmic.microwave background,
which the steady-state theory could not explain.
2. Evidence of galaxy evolution: Distant galaxies appeared younger and more
disordered.
o Eg: Hubble Space Telescope showed that early galaxies looked different,
proving the universe changes with.time.
3. No proof of matter creation: Theproposed C-field never had any supporting
evidence.
o Eg: Unlike praoven figlds like Higgs, the C-field stayed purely theoretical.
4. Redshift and supernova studies: Data supported a universe that began from a hot,
dense point.
o Eg: Supernovasurveys (1998) confirmed expansion with acceleration,
supporting the Big Bang model.
5. Modern observations support Big Bang: New data matched Big Bang theory much
betier.
o nEg: The Planck satellite (2013) measured the universe's age as 13.8 billion
years, fitting the Big Bang timeline.
Conclusion

Though no longer accepted, the steady-state theory helped test and improve our
understanding of the universe. Jayant Narlikar’s work remains a symbol of bold thinking
and scientific curiosity.
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Conservation, environmental pollution and degradation,
environmental impact assessment.

Q. What causes the formation of ground-level ozone in urban areas? Why is
ground-level ozone considered a ‘silent’ pollutant and how should India adapt its
public health response to address its unique characteristics? (10 M)

Introduction

The summer of 2025 has exposed the threat of ground-level ozone, an invisible pollutant
formed under high heat and sunlight, with Delhi recording 56 exceedance days, pointing to a
deeper urban-environmental crisis.

Body

How ground-level ozone forms

Sunlight
Ultraviolet light transforms mclecules l
VOCs NOy VOCs NOy VOCs
\_-: > < .
Ozone = Ozone
Ty =
aso — sl
— e J-m‘»
Tailpipe emissions, fuel Smokestack emissions Heating system and
vapoers and vapors from some and vapors from some
chemicals, fuels chemicals, fuels

Causes of ground-level ozone formation in urban areas

1. Photochemical reaction with sunlight: Ozone forms when sunlight interacts with
NOx and VOCs emitted from vehicles and combustion sources.
o Eg: As per CSE’s April 2025 report, peak ozone formation in Delhi occurred
during 12—-4 pm due to intense solar radiation.
2. Vehicular and industrial emissions: Transport, power plants, and manufacturing
release ozone precursors in large volumes.
o Eg: TERI (2024) estimated that vehicular emissions contribute over 35%
of NOXx in Delhi’s ambient air.
3. Urban heat island effect: Dense construction and low green cover raise local
temperatures, accelerating ozone formation.
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o Eg: Najafgarh, one of Delhi’s hottest zones, recorded 54 exceedance days
between March—April 2025.
4. Meteorological stagnation: Low wind speeds and high ambient temperatures trap
pollutants at the surface.
o Eg: IMD (April 2025) reported stagnant atmospheric conditions during peak
ozone periods in central Delhi.

Why ground-level ozone is a ‘silent’ pollutant

1. Invisible and odourless nature: Ozone cannot be seen or smelled, making it harder
for citizens to detect or avoid.
o [Eg: Despite citywide average of 135 pg/me on April 13,2025, public
perception remained low due to its invisibility.
2. Delayed health impacts: Ozone causes inflammation and respiratory decline over
time, not through instant discomfort.
o Eg: ICMR 2023 found increased asthmasand bronchitisin children exposed to
ozone-rich zones in NCR.
3. Daytime exposure risk: Ozone peaks during active outdeor hours, increasing health
risks without noticeable symptoms.
o Eg: CPCB data shows ozone levels highest between 2—4 pm, directly
affecting school children and outdoor workers.
4. Underrepresented in policy and alerts: Public advisories often focus on PM2.5,
neglecting ozone even when levelsare harmful.
o Eg: NCAP 2024 still does nat.include ozone in its compliance-based targets,
despite rising exceedance days.

Adapting India’spublic health response

1. Strengthen real-time alert.systems: Integrate ozone-specific alerts in air quality
indices and public notifications.
omEg: SAFAR Delhi should add ozone advisory levels during daily bulletins
likeit:.does for PM and AQI.
2. Expand health surveillance to include ozone: Track hospital visits and lung-related
diseases linked to high ozone exposure.
o “Eg: The Lancet Countdown 2024 recommended that India expand
environmental health monitoring to include ozone-linked diseases.
3. Urban cooling and heat mitigation: Use green roofs, shaded streets, and water
bodies to counter urban heat that triggers ozone.
o Eg: Ahmedabad’s Heat Action Plan includes urban greening to suppress
temperature spikes and ozone buildup.
4. Regulate VOC and NOx sources: Mandate stricter controls on paints, solvents,
fuels, and old diesel vehicles.
o Eg: Under GRAP 2023, VOC-emitting products were restricted in NCR
during ozone-prone months.

56




Conclusion

Delhi’s invisible ozone surge is not just an air quality issue, but a multi-sectoral public
health emergency. India must respond with urban climate resilience and health-
integrated pollution planning before the damage becomes irreversible.

Q. Explain the concept of oxidative potential in relation to PM2.5. Discuss how
this understanding can improve urban preparedness in polluted Indian cities. (10
M)

Introduction

Rising air toxicity in Indian cities is no longer just about pollutant quantity, but about how
damaging those particles are biologically. Oxidative potential(OP) offers a better health-
risk assessment than mere PM2.5 concentration.

Body

Oxidative potential of PM2.5: A toxicity indicator

1. Definition of oxidative potential: OP refers.to the ability.of PM2.5 to produce
reactive oxygen species (ROS) that. damage human cells through oxidative stress.
o Eg: Bose Institute 2024 study showed steep OP increase once PM2.5 crosses
70 pg/méd in Kolkata .
2. Link to health impacts: High OP' PM2.5 triggers pulmonary fibrosis, asthma,
cardiovascular diseases evenat “moderate” PM levels.
o Eg: ICMR 2023 Report linked over 1.3 million annual premature deaths
in India to oxidative stress—related air pollution.
3. Source-specific toxicity: OP helps identify which pollution sources are more toxic,
such as biomass-burning or open-air waste burning.
o Eg: NCAP 2023 data showed biomass emissions had higher oxidative stress
levels.than vehicular emissions in Kolkata.

Using OP to improve urban preparedness

1. Health.impact—driven policymaking: OP metrics can guide targeted interventions in
local hotspots with high toxic burden, not just high PM levels.
o Eg: Delhi’s hotspot mapping by SAFAR 2022 now incorporates oxidative
load zones for better deployment of mobile clinics and advisories.
2. Real-time risk communication: Cities can issue health-based air alerts (like
AQHI) rather than just PM counts, helping vulnerable populations respond.
o Eg: Canada’s AQHI system integrates pollutant toxicity and is being
considered in India under MoEFCC 2023 reforms.
3. Pollution control prioritisation: High-OP sources can be preferentially targeted
under programs like NCAP, ensuring better use of funds.
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o Eg: West Bengal's 2024 air action plan targets biomass clusters identified
through OP data in north Kolkata.
4. Healthcare preparedness: OP hotspots can inform hospital planning, emergency
services, and urban heat-health action plans.
o [Eg: Ahmedabad’s Heat-Health Action Plan (2023) is being upgraded to
include PM2.5-OP co-exposure risk mapping.
5. Scientific urban planning: Toxicity zones identified via OP can shape zoning laws
urban forests, and green buffers.
o Eg: Bangalore’s 2023 Master Plan used toxicity-weighted data for siting
urban green corridors near high-risk localities.

Conclusion

Oxidative potential reframes the air pollution debate from volume to.violence. By
aligning public health planning with pollutant toxicity, Indian cities'can betteranticipate,
prevent and mitigate the silent epidemic of air toxicity:

Q. What are the key features of India’s draft climateiffinanceitaxonomy? How
can it improve investor confidence in greemsectors? (10 M)

Introduction

As India moves towards its Net Zer@ by 2070 goal, the Finance Ministry’s draft Climate
Finance Taxonomy provides a loeng-awaited institutional framework to channel capital into
credible green sectors and prevent greenwashing.

Body

Key features of India’s draft climate finance taxonomy

1. Dual classification approach: Activities are classified as climate-supportive and
climate-transition based on their emissions impact.

o. EgaClimate-supportive includes renewables, while climate-transition
includes AUSC thermal plants in hard-to-abate sectors like steel and
cement.

2. Emissiens intensity reduction focus: Recognises intensity-based reduction
(GHG/unit of GDP), not just absolute emissions cuts.

o Eg: India’s inclusion of Ultra Supercritical Plants (efficiency ~46%0) align
with transition goals in sectors with no clean substitutes yet.

3. Adaptation finance inclusion: Emphasises activities that reduce climate
vulnerability and build resilience.

S

o [Eg: Based on India’s Initial Adaptation Communication (UNFCCC, 2023),

%56.68 trillion is required till 2030 for sectors like agriculture and
infrastructure.
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4. Technology-neutral and inclusive: Encourages innovation and R&D in all sectors
aligned with decarbonisation and adaptation.

o Eg: Classification allows investment in climate-resilient crops or battery
storage R&D, as per Department of Science and Technology (DST) 2024
roadmap.

5. Consistency with national development goals: Aligns with the vision of Viksit
Bharat @2047 and avoids punitive exclusion of developmental sectors.

o Eg: Recognises clean growth pathways even within mobility and water

infrastructure, supporting rural energy equity.

How it can improve investor confidence in green sectors

1. Reduces ambiguity in green investment definitions: Standardised taxonomy offers
regulatory clarity, boosting investor trust.
o Eg: Unlike voluntary ESG disclosures, thisgives objective guidance to Fls,
as noted by SEBI’s ESG advisory committee (2023).
2. Prevents greenwashing and enhances credibility: Transparent classification filters
token green claims in financial instruments.
o Eg: Based on lessons from EUY taxonomy misuse (2021), India’s framework
mandates verification of climate benefits.
3. Supports climate-aligned risk pricing: Helpsbanks and NBFCs evaluate project
risks and returns better, attracting low-cost green capital.
o Eg: As per RBI’s 2023 discussion paper, Indian lenders lack tools to price
climate risks—~taxonomy provides a corrective.
4. Enables access to global green financepools: Aligns India with global frameworks
like GFANZ, making Indian projects eligible for climate-aligned global investment.
o EgiIndia seeks part of $100 billion annual climate finance pledged under
COP agreements, taxonomy provides a necessary filter.
5. Promotes long-term policy.certainty: Institutionalises India's climate roadmap in
investmentterms, offering stable signals for capital deployment.
o Eg: Finance:Ministry stated that the taxonomy will be periodically updated
with'scientific and economic inputs.

Conclusion

India’s climate finance taxonomy is not just a green classification tool but a strategic
financial infrastructure for a just energy transition. If implemented well, it can turn India's
vast climate goals into credible investment opportunities.

Q. Why has global biodiversity finance failed to reach those most responsible for
protecting ecosystems? Critically analyse the institutional and structural barriers
behind this exclusion. Suggest mechanisms for fairer fund distribution. (15 M)

Introduction
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Despite being primary custodians of global biodiversity, indigenous peoples and local
communities (IPLCs) receive only a fraction of international conservation finance, due to
entrenched systemic barriers. This exclusion undermines both climate justice and
biodiversity goals under the Kunming-Montreal Global Biodiversity Framework
(KMGBF).

Body

Reasons for exclusion of key custodians from biodiversity finance

1. Over-reliance on intermediary institutions: Large development banks and UN
agencies dominate GEF disbursal.
o Eg@: GEF-funded projects (GEF-6 and GEF-7) allocated only 24-30% of
funds to “local actors”, mostly through intermediaries (IIED Report, May
2025).
2. Lack of direct access channels for IPLCs: Absence of institutional frameworks
enabling grassroots applications.
o Eg: Indigenous groups in the Philippines failed.to aceess funds since 2009
due to lack of clarity on application processes .
3. Inadequate representation in projeet design: IPLCs are often consulted post-approval,
limiting their influence.
o Eg: A Malawian tribal. group‘was added tora GEF project only after
another NGO dropped out .
4. Opaque fund flow and poor accountability: Donor-to-recipient tracking is fragmented,
preventing course correction.
o Eg: Centre for Science and Environment (CSE) factsheet (2025) found
major gaps intracking.and verifying biodiversity fund flow.
5. Gender-blind financial frameworks: Biodiversity funds rarely include targeted
allocation for women-led groups.
o Eg:No IPLC women’s organisation in any of the 5 countries studied
received direct funding.

Institutional and.structural barriers

1. Centralised architecture of GEF: National governments and large INGOs dominate
approvals and disbursals.
o EgQ: GEF Operational Focal Points (OFPs) are typically ministry officials
with limited linkage to IPLCs .
2. Absence of rights-based frameworks: Global funders do not legally mandate
inclusion of IPLC rights or participation.
o Eg: UNDRIP (2007) remains under-implemented in global finance
architecture (UN PFII reports).
3. Lack of gender-disaggregated financial data: No tracking of how much
biodiversity funding reaches women.
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o Eg@: GEF gender indicators exist but are poorly monitored or enforced.
Short-term, rigid funding cycles: These are misaligned with the long-term, seasonal,
and adaptive nature of community conservation.

o Eg: SGP projects face delays in approvals and fixed timelines that constrain

remote community planning.
Language, legal, and digital exclusion: Application materials, reporting
requirements, and eligibility criteria exclude marginalised groups.

o Eg: Indigenous applicants in Vanuatu cited complex online systems as a

barrier .

Mechanisms for fairer fund distribution

Scaling up direct-access models: Establish decentralised, IPLC-led fund allocation
mechanisms.
o Eg@: Amazon Fund (Brazil) gives direct community access with.multi-
stakeholder governance.
Institutionalise gender budgeting in biodiversity finance: Mandatory allocations
and monitoring for women-led groups.
o Eg: MoEFCC'’s Gender Action Plan 2023 recommends sector-specific
targets in India’s biodiversity planning:
Expand the GEF Small Grants Programme (SGP): Mainstream its structure across
all GEF funding modalities.
o Eg: SGP-funded reservoir restoration in Antigua gave full control to a
village community (IIED 2025).
Legally mandate community consent and design role: Align global funds with
FPIC (Free, Priorand Informed Consent) standards.
o Egi Nagaland Communitisation Act (2002) institutionalised local decision-
making in conservation planning.
Create transparent digital dashboards for fund tracking: Real-time fund flow
visibility to donors, governments, and communities.
o Eg:lIndia’s Public Financial Management System (PFMS) offers a model
for adaptation in biodiversity finance .

Conclusion

Biodiversity finance must evolve from a trickle-down model to a justice-based model
that recognises IPLCs and women as frontline protectors. Achieving KMGBF’s vision by
2030 hinges not on more money alone—but on who controls it, who uses it, and who
benefits.
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Q. What are the key concerns raised against expanding the Multilateral System
under the Plant Treaty? How does digital sequence information complicate
benefit sharing? Suggest measures to ensure fair and accountable treaty
implementation. (15 M)

Introduction

The International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA)
aims to facilitate access to genetic materials while ensuring fair benefit sharing. However,
proposed expansion of its Multilateral System (MLS) has drawn criticism for potentially
enabling exploitation without reforming existing governance and benefit mechanisms.

Body

Key concerns against expanding the Multilateral System

1. Weak benefit sharing mechanism: Expansion.without.first fixing existing gaps
could deepen inequities for provider nations.

o Eg: Only 5 out of 25,000+ users.have contributed financially to the Benefit
Sharing Fund despite 6.6 million seed samples shared under the MLS (FAO
data, 2024).

2. Risk of exploitation by Global North entities:\Unconditional access may lead to
monopolisation by corporations in developed countries.

o Eg: Asian civil society organisations (May 2025) warned against
agribusinesses and biotech firms profiting from unrestricted access without
obligations.

3. Loopholes in SMTA framework: Users are obligated to share benefits only if they
sell seeds, notif they.grow or_process them.

o Eg: Breeders using MLS seeds to make food or flavour products can
bypassobligations,as SMTA doesn’t require disclosures unless seeds are
sold.

4. No mechanism for.traceability or compliance: The treaty lacks systems to monitor
who'is using shared resources and how.

o Eg: No binding global registry of users exists, allowing entities to hide
behind confidentiality clauses (Source: CSO letter, 2025).

5. Absence.of crop-wise prioritisation: Expanding to all plant species without
evidence-based selection dilutes focus on food security.

o Eg: Expanding from 64 key crops to 350,000+ plant species may reduce
accountability in critical food-related genetic exchanges.

Digital sequence data and its complications

1. Bypassing benefit sharing using digital data: Users can extract genetic data, use it
commercially, and avoid obligations altogether.
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o EQ: Patents on traits derived from MLS seeds’ digital sequence are being
filed without returning any benefits to original providers (Third World
Network, 2025).
2. No legal clarity on digital data governance: Treaty and SMTA do not cover
generation, storage, or usage of sequence data.
o Eg: Convention on Biological Diversity (CBD) recognises digital data rights,
but Plant Treaty remains silent (CBD Decision 15/9, 2022).
3. Anonymised global databases allow misuse: Free sharing of sequence data enables
third-party access without traceability.
o Eg: CGIAR centres upload seed data to public repositories accessible
anonymously, undermining fair use (Source: Global Seed Vault Reports,
2024).

Measures to ensure fair and accountable implementation

1. Comprehensive reform of SMTA clauses: Make benefit sharing mandatory for all
commercial applications, not just seed sales.
o Eg: Suggested by Asian CSOs (2025) to include non-seed users like
beverage and fragrance companies.under benefit-sharing rules.
2. Legally binding digital sequenceiframework: Bring sequence data under treaty
jurisdiction with traceable user agreements.
o Eg: Digital sequence data clauses must be added to SMTA to align with
CBD and Nagoya Protocol'recommendations.
3. Governance through accountable databases: Mandate use of Global Information
System with user registrationand data logs.
o Eg: CSOs demand data sharing only through Treaty-governed platforms
with binding ecommitments and oversight.
4. Crop-wise gradual inclusion strategy: Expand MLS only after evaluating food
security.relevance and readiness for fair governance.
o EgalIntroduce a phased approach based on FAQ’s crop prioritisation
guidelines,dinking each addition to benefit-sharing obligations.
5. Establish compliance and monitoring body: Independent mechanism to track
usage, disclosures, and violations of Treaty terms.
o Eg:"'Model can be inspired from Access and Benefit-Sharing Clearing-
House under Nagoya Protocol (UNEP, 2023).

Conclusion

Global access to plant genetic resources must not come at the cost of fairness and
sovereignty. Strengthening benefit-sharing systems and digital data governance is essential to
make the MLS equitable, transparent, and future-ready.
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Q. “Nationally Determined Contributions (NDCs) must mainstream forest
management for long-term climate finance”. Examine the rationale. What are
the associated challenges for developing nations? (10 M)

Introduction

Forests are pivotal for both carbon sequestration and biodiversity, yet their potential remains
underutilised in global climate financing frameworks. Integrating them into NDCs can
unlock stable and accountable funding mechanisms for climate mitigation.

Body

Rationale for mainstreaming forests in NDCs

1. Long-term visibility to forest actions: Integration into NDCsensures forests are part
of a country's core climate roadmap.

o Eg: Brazil’s NDC (2020) includes targets to reduce illegal deforestation in the
Amazon by 100% by 2028, enhancing its eligibility. for long-term global
finance.

2. Attracts private and blended finance: Predictable policy frameworks improve
investor confidence in forest-based, carbon projects.

o Eg: Norway-EU joint statement (May 2025) stressed that forest integration
in NDCs boosts private sector trust in mitigation-linked investments.

3. Enhances climate credibility and.ambition: Forests help countries meet both
mitigation and adaptation goals under. the Paris Agreement.

o Eg: Indonesia’s updated NDC (2021) identifies peatland restoration as a
dual-benefit measure for mitigation and disaster resilience.

4. Strengthens MRV and transparency: Inclusion in NDCs institutionalises
monitoring, enabling aceess to carbon markets.

o Eg: REDD+ implementation in Colombia is integrated into its NDC and
supported by MRV systems funded by GCF.

5. Supports co-benefits for livelihoods and biodiversity: Mainstreaming helps channel
finanee for socio-ecological development.

o Eg: UNFF 2025 declaration emphasised forests as tools for poverty
reduction, ecosystem services, and climate resilience.

Challenges for developing nations

1. Lack of institutional capacity: Many countries lack the technical expertise to design
forest-based NDC components.
o Eg: Zimbabwe (MWP 2025) cited inadequate data and institutional
support for REDD+ integration in its NDC.
2. Uncertain finance flows: Forest goals in NDCs often remain unfunded, especially in
early implementation phases.
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o Eg: FAO’s 2022 report found that <2% of global climate finance reached
smallholders and IPLCs in forested areas.

3. High MRV burden: Monitoring Forest carbon stocks requires advanced tech and
trained personnel, often unavailable.
o Eg: SIDS like Fiji and Vanuatu highlighted difficulty in implementing
satellite-based MRV due to cost and lack of access.
4. Conflicting national priorities: Health, infrastructure, and energy dominate budget
allocations over forest conservation.
o Eg: African Group at MWP 2025 pointed out that public debt and social
spending crowd out forest finance in national planning.
5. Weak legal clarity on carbon rights: Ambiguity over land tenure and carbon
ownership discourages forest investments.
o Eg: A 2024 WRI study flagged that lack of legal frameworks on carbon
rights may exclude IPLCs from carbon markets.
Conclusion

Forests must be repositioned from peripheral green spaces to central climate assets in NDCs.
A forest-forward finance model anchored in equity, capacity-building and transparency is
the only sustainable path for developing nations to.meet climate goals.

Q. How has the National Clean Air Programme(NCAP) shaped India’s
approach to sector-wise pollutiomcontrel?\Vhat gaps persist in managing
industrial emissions underNCGAP?(20 ™M)

Introduction

India’s air pollution policy. made a decisive shift in 2019 with the launch of the National
Clean Air Programme (NCAP), bringing structured, sector-based, and performance-linked
air quality governance to the forefront.

Body

NCAP’s influence on sector-wise pollution control

1.

Dust control as the primary focus: NCAP prioritised road dust suppression
through.mechanical sweepers, greening, and C&D waste management.
o Eg: Under NCAP, cities in the Indo-Gangetic Plain received most funds for
dust control (CSE Review, 2025).
Integration of transport reforms: Urban mobility planning under NCAP includes
EV policies, CNG promotion, and public transport upgrades.
o EQg: Delhi’s EV Policy 2020 led to 12% fleet electrification; Bhubaneswar
rebuilt its bus fleet under NCAP support.
Focus on solid waste governance: NCAP has incentivised waste segregation,
landfill reduction, and worker integration.
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o Eg: Indore achieved zero-landfill status; Pune integrated informal waste
pickers into formal systems (CSE, 2025).
4. Monitoring systems and hotspot strategies: City-level action plans include real-
time monitoring, geo-tagging, and hotspot interventions.
o Eg: Kolkata adopted remote sensing for vehicular emissions; Delhi mapped
hotspots with targeted clean-up actions.
5. Linking funding to city-level performance: NCAP introduced outcome-based
funding for non-attainment cities.
o [Eg: 122 cities were identified based on PM10 levels with funding tied to
reform targets (MoEFCC, 2021).

Gaps in managing industrial emissions under NCAP

1. Jurisdictional mismatch in governance: Industrial areaslie‘outside ULB limits,
weakening local enforcement and coordination.
o Eg: Srinagar and Varanasi face challenges as major polluters lie outside
their municipal boundaries (CSE Review, 2025).
2. Weak implementation of emission tracking: Continuous Emission Monitoring
Systems (CEMS) are underutilised due to.lax compliance.
o Eg: Only a few states like ©disha mandated funetional CEMS with real-time
reporting (MoEFCC Annual Report, 2023).
3. Lack of targeted industrial regulation: NCAP lacks industry-specific emission
targets, especially for MSMEs using outdated fuel technologies.
o Eg: The Charter on Corporate Responsibility for Environment Protection
(CREP) remains advisory.and outdated (CPCB, 2022).
4. Low replication of successful models: Innovative policies like Gujarat’s Common
Boiler Policy are not scaled nationally.
o Eg: Gujarat mandated shared cleaner boilers for MSME clusters, reducing
emissions significantly (GPCB, 2024).
5. lnsufficient legal and institutional mandate: NCAP is non-statutory, limiting its
power to.enforce compliance in industrial zones.
o nEg: Parliamentary Standing Committee on Environment (2023)
recommended granting NCAP statutory backing.

Conclusion

While NCAP has decentralised clean air action into key sectors, industrial pollution remains a
regulatory blind spot. A sharper legal mandate and coordinated regional enforcement can turn
India’s clean air strategy into a transformative success.
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Disaster and disaster management.

Q. Discuss how Artificial Intelligence is redefining the disaster management
cycle—from risk mitigation to recovery. Examine the barriers to
institutionalising Al across all stages of disaster governance. (10 M)

Introduction

From satellite-based early warnings to post-disaster drone assessments, Al is revolutionising
disaster governance through speed, precision, and predictive capability, making it
indispensable in an era of climate extremes.

Body

AD’s role across the disaster management cycle

1. Risk identification and forecasting: Al enables real=time analysis of multi-source
data to predict hazard likelihood.
e Eg: IMD’s collaboration with Google uses Al for predictive flood alerts,
now active in 23 flood-prone Indian states..
2. Mitigation and planning support: Al' moadels simulate disaster scenarios to help
design resilient infrastructure and zening.
e Eg: NIDM’s Al-based risk maps in urban planning under Smart Cities
Mission enhance pre-disaster{reparedness.
3. Early warning systems and communication: Al analyses geospatial and
meteorological data to issue faster, localised alerts.
e Eg: IBM’s Al platform with NDMA provides hyper-local cyclone alerts in
coastal Andhra Pradesh since 2023.
4. Real-time disaster response: Al-integrated drones and bots assist in locating
survivors and delivering-aid in inaccessible zones.
e Eg: Inthe 2023 Sikkim floods, Al-aided drones helped ITBP identify trapped
civilians using/heat signatures.
5. Damage assessment and recovery: Satellite imagery with Al evaluates loss for
insurance and reconstruction.
o EQg:ISRO-Bhuvan portal, integrated with Al, helped assess 2024 Manipur
landslide damages for NDRF reporting.

Barriers to institutionalising Al in disaster governance

1. Data fragmentation and poor interoperability: Inconsistent formats across agencies
restrict model training and scalability.
e Eg: CAG 2023 audit on NDMA flagged lack of unified disaster databases
as a major hurdle.
2. Inadeguate technical infrastructure at local level: Many districts lack the hardware
or connectivity to deploy Al tools.
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e Eg: Only 23% of districts under SDMP (2024) had systems compatible with
Al analytics, per NIDM report.
3. Lack of skilled personnel and awareness: Disaster officials often lack Al-specific
training for interpreting or applying insights.
e Eg: A 2023 UNDP-NDMA study found <30% of state disaster cells trained
in Al modules.
4. Ethical and bias concerns in Al decision-making: Opaque algorithms risk
reinforcing inequalities in aid distribution.
e Eg: Al-based prioritisation in the 2022 Assam floods disproportionately
excluded tribal hamlets .
5. Absence of legal and policy frameworks: No national-level regulatory norms exist
for Al application in disaster contexts.
e Eg: The Draft National Policy on Al (2023) lacks a'dedicated chapter on
disaster governance, despite NITI Aayog's recommendations.

Conclusion

Institutionalising Al in disaster governance demands'not just digitalinvestment but human
capacity, ethical safeguards, and legal clarity: Done right, it can shift'India’s disaster
paradigm from reactive to resilient—predicting loss before it strikes.

Q. “Indigenous knowledge offers adaptive, low-c0st, and ecologically viable
strategies for disaster mitigation®)Evaluiate the strengths and limitations of using
such knowledge in moderp@isasterimanagement systems. (10 M)

Introduction

The recent Kerala THDMP. (2025) highlights a shift toward integrating tribal ecological
wisdom with formal disaster management. Such knowledge, passed through generations,
holds immense promise but faces.systemic challenges.

Body

Strengths ofindigenousiknowledge in disaster mitigation

1. Context-specific adaptability: Indigenous practices are tailored to local geography,
climate, and ecology.
e Eg:- Kurumbanmoozhi hamlet’s elevated hut design helped avoid flood
damage during 2023 monsoons in Kerala’s Western Ghats (KSDMA, 2024).
2. Low-cost and resource-efficient: It relies on locally available materials and
knowledge, reducing external dependence.
e Eg:- Zabo water harvesting in Nagaland captures hill runoff without
external infrastructure (NITI Aayog Report on Traditional Water Systems,
2021).
3. Early warning through ecological cues: Communities often interpret signs like bird
behavior, soil patterns, or wind direction.
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e Eg:- Mishing tribe of Assam reads riverbank cracks and fish movement to
predict Brahmaputra floods (NDMA).
4. Community-centric and participatory: Ensures greater social acceptance and
collective action during disasters.
e Eg:- Apatanis in Arunachal Pradesh conduct annual mock drills during rice-
fish farming cycle as part of traditional rituals.
5. Ecological sustainability: Promotes harmony with nature and avoids over-
engineering.
e Eg:- Toda tribes of Nilgiris practice sacred groves conservation, which
reduce landslide risk in deforested slopes (MoEFCC Biodiversity Report,
2022).

Limitations of indigenous knowledge in modern systems

1. Limited documentation and standardisation: Much.of this knowledge.is oral and
lacks scientific validation.
e EQ:- Gadchiroli tribes’ bamboo flood barriers failed,in 2019 due to lack of
structural assessment.
2. Inadequate scalability: Often hyperslocal,,making replication in diverse geographies
difficult.
e Eg:- Wayanad tribal alert systems using.animal migration patterns are
ineffective in urbanised flood.zones.
3. Vulnerability to ecosystem change: Climate.change may render some traditional
indicators obsolete.
e Eg:- Ladakhifarmers failed to anticipate 2022 flash floods as glacier melting
patterns changed due to global warming (ICIMOD, 2023).
4. Exclusion from formal DM policies: Lack of institutional recognition weakens
integration into national frameworks.
e Eg:- Sendal Framework (2015-30) mentions local knowledge, but India’s
DM Act 2005 lacks operational mandates for it.
5. Intergenerational erosion of knowledge: Youth migration and formal education
reduce the transmission of traditional wisdom.
e Eg:-In Jharkhand, the Ho community's ancestral weather interpretation
practices are disappearing.

Conclusion

Integrating indigenous wisdom with scientific tools can build hybrid, adaptive, and
inclusive disaster frameworks. India’s future resilience will hinge on recognising that
resilience is not just built in labs, but also lived in forests.
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Linkages between development and spread of extremism.

Role of external state and non-state actors in creating challenges

to internal security.

Q. India’s evolving cross-border doctrine reflects calibrated deterrence without
triggering full-scale war. Examine this strategic posture. Assess its implications
for sub-conventional warfare in South Asia. (10 M)

Introduction

India’s military responses post-2016 reveal a shift from passive deterrence to proactive, non-
escalatory strikes designed to punish terror infrastructure without proveking conventional
conflict—reshaping regional security dynamics.

Body

India’s evolving strategic posture

1. Doctrine of controlled retaliation: India now uses precision, pre-emptive strikes
against terror camps without targeting military installations.
o Eg: Operation Sindoor(May 2025) struck nine terror camps across LoC
and 1B without touching Pakistani military assets
2. Cross-border punitive actions:as new.norm: India has operationalised limited war
under nuclear overhang, challenging Pakistan’s escalation dominance.
o Eg: 2016 surgical strikes and 2019 Balakot airstrikes targeted PoK and
Balakot respectively while avoiding major military escalation
3. Doctrinal shift to.ecumulative justice: India now frames strikes as responses to
decades-leng terror, nat just one-off provocations.
o EgT OperationSindoor described as response to “terror acts since 2001”
including 26/11 and Pulwama
4. Leqgal-ethical framing for legitimacy: India uses the Caroline Principle of
anticipatory. self-defence to justify strikes.
o Eg: UN Charter Article 51 invoked post-Balakot to justify self-defence
against non-state actors operating from another sovereign state
5. Preserving escalation control: India avoids attacking military targets to maintain
escalation ladder flexibility.
o Eg: MOD’s 2025 statement: “No Pakistani military facility was targeted”

Implications for sub-conventional warfare in South Asia

1. Erosion of Pakistan’s nuclear shield narrative: Repeated Indian strikes have
weakened Pakistan’s first-use nuclear threat posture.
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o [Eg: Pakistan’s threats post-Pahalgam attack (April 2025) failed to deter
India from launching Operation Sindoor.
2. Redefinition of grey-zone conflict: India is shifting grey-zone battles to include open
state action against proxies.
o Eg: Targeting of TRF-associated camps in Sindoor undercut Pakistan’s
narrative of indigenous insurgency
3. Precedent for regional counter-terrorism action: India’s calibrated strikes could
become a model for other states dealing with cross-border terrorism.
o Eg: Sri Lanka and Bangladesh reportedly studying India’s sub-conventional
precision strike model.
4. Increased strategic ambiguity and unpredictability: Indian actions blur lines of
escalation, complicating adversary’s response calculus.
o Eg: Sindoor strikes went beyond LoC into deep Pakistan, challenging
assumptions of India’s restraint.
5. Shift in international perception: India’s restraint and legality gain diplomatic
traction while Pakistan’s sponsorship gets exposed.
o Eg: FATF greylist warning (2024) and global backlash'on Sajid Mir case
helped validate India’s claims.

Conclusion

India’s evolving doctrine has recast the contours of sub-conventional engagement, using
calibrated power with global legitimacy. The.challenge now lies in maintaining strategic
clarity while deterring an unpredictable adversary.

Q. “Drone warfare marks a shift inithe logic of escalation and response in South
Asia”. Examine the steategig\implications of this shift. Assess India’s readiness
for drone-dominated conflictS(10.M)

Introduction

The rapid weaponization of drones has blurred the line between war and peace, enabling low-
cost, deniable and esealatory tactics under the nuclear threshold.

Body

Strategic implications of drone warfare in South Asia

1. Lowered threshold of conflict initiation: Drones allow states to strike without
triggering full-scale retaliation.
o [Eg: Pakistan’s use of CH-4 and kamikaze drones in May 2025 targeted Indian
civilian and military sites without crossing declared war thresholds.
2. Complicates escalation control: Drone strikes introduce ambiguity, making
proportional response decisions difficult.
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o Eg: India's calibrated retaliation during Operation Sindoor avoided escalation
to manned aerial combat, despite provocations.
3. Hybridisation of conventional and non-state warfare: Drones amplify asymmetric
tactics by state and non-state actors.
o Eg: Pakistan reportedly used drones to simulate terrorist attacks and incite
religious tensions.
4. Pressure on nuclear deterrence frameworks: Persistent drone incursions challenge
deterrence postures based on conventional force calculus.
o Eg: India's restraint despite sustained drone provocation reflects evolving
deterrence norms.
5. Emergence of ‘grey-zone’ warfare: Drone warfare enables operations in legal and
military ambiguity zones.
o Eg: Use of Turkish-made Bayraktar variants withoutstate insignia
complicated attribution and response options.

India’s readiness for drone-dominated conflicts

1. Strengthening of indigenous drone and counter=drone ecosystem: Rapid
deployment of loitering drones, Akash missiles and D4 systems.
o Eg: DRDO’s D4 (Detect-Deter-Destroy) and Akashteer systems were field-
tested successfully during Operation Sindoor.
2. Integrated air defence but limited drone swarm capability: While detection is
improving, drone saturation. remains a vulnerability.
o Eg: L-70 and ZSU-23 upgraded guns used in dense drone zones but struggled
against swarm tactics:
3. Innovation-driven procurement models like iDEX: Startup collaborations are
scaling, but defays in‘induction. remain.
o Eg: Mehar Baba Brone Swarm Challenge winners inducted in limited
numbers .
4. Doctrinal and legal lag in drone warfare: India's conventional war doctrines
haven’tiyet integrated layered drone strategies.
o »Eg: Na clear escalation protocol for drone-induced damage leading to reactive
Improvisation during May 2025 strikes.
5. Need for QRSAM and Al-powered targeting systems: Current surveillance and
interception lags need systemic correction.
o Eg: Call for early induction of QRSAM and SWIFT platforms post-Sindoor
for dynamic threat response .

Conclusion
India’s drone warfare experience in May 2025 marks a doctrinal turning point. Bridging gaps

in swarm defence, strategic attribution, and rapid indigenous induction is vital to stay ahead
in the next evolution of conflict.
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Q. “Hatred never ceases by hatred, by love alone is it solved”. Evaluate this in
the context of counter-terrorism operations. How can compassion-based
approaches supplement hard security measures? (10 M)

Introduction

While tactical force neutralises immediate threats, lasting peace demands emotional
disengagement from hate. Sustainable counter-terrorism must combine strategy with
empathy.

Body

Hatred and its limitations in counter-terrorism

1. Cycle of violence and retaliation: Purely militaristic responses.can perpetuate
alienation and fresh radicalisation.
o Eg: Post-2016 Burhan Wani Killing saw.a spike in youth militancy in
South Kashmir despite neutralising a top commander (MHA, 2017).
2. Loss of moral legitimacy: Excessive force can delegitimise the state’s position
among vulnerable civilian populations:
o [Eg: AFSPA-related excesses in Manipur led to.widespread protests
including Irom Sharmila’s hunger strike.
3. Impact on civil liberties: Hatred-driven narratives may lead to indiscriminate
surveillance or detentionsgeroding.democratic values.
o Eg: Justice Hegde Committee (2011) criticised mass arrests under UAPA
without clear evidence:
4. Psychological trauma and alienation: A community under perpetual suspicion
breeds emotional insecurity:and mistrust.
o Eg: Jammu and Kashmir mental health survey (2022) showed over 45%
youth'showed signs,.of PTSD post operations.

Compassion=based approaches as strategic supplements

1. “De-radicalisation and psychological counselling: Helps disengage individuals
ideologically before they resort to violence.
o « [Eg: Maharashtra’s de-radicalisation cell (2019) successfully rehabilitated
minor radicalised youth using counselling and education.
2. Community policing and trust-building: Involving locals in intelligence gathering
fosters mutual confidence.
o Eg: “Police Mitra” programme in Jammu (2021) helped reduce stone-
pelting incidents by 32% in 6 months.
3. Socio-economic upliftment and inclusion: Addressing root causes like
unemployment prevents extremist recruitment.
o Eg: UDAAN scheme in J&K provided skill training to over 12,000 youth,
creating non-violent alternatives.
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4. Role of religious and spiritual leaders: Local leaders can propagate narratives of
peace and non-violence.
o Eg: Sufi clerics in Kashmir were engaged by CRPF (2022) to counter
extremist propaganda through community outreach.
5. Peace education in schools: Teaching values of non-violence, empathy and critical
thinking reduces susceptibility to radical ideologies.
o Eg: NCERT’s Life Skills Curriculum (2023) integrates conflict resolution
and empathy modules in middle school.

Conclusion

A secure society is not built on surveillance and suppression alone, but on trust, justice and
human dignity. Combining hard power with human-centred policies is the true-antidote to
hate.

Challenges to internal security through communicatiomnetworks,
role of media and social networking sites in ingernal security
challenges, basics of cyber securitypmeney.laundering and its
prevention.

Q. “Cyber resilience is the new frontier of natienal seeufity in a digitised
economy”. Discuss. (10 M)

Introduction
In an era of digital sovereignty, cyber resilience has become as critical as conventional
military preparedness, especially in sectors like finance, defence, and governance.

Body

Cyber resilience as the new:frontier of national security

1. Safeguarding critical digital infrastructure: Cyber resilience ensures continuity of
essential services during digital disruptions.
o Egi— CERT-In's real-time alert system for power grids, telecom, and
banking sectors was crucial during Operation Sindoor 2025 alerts.
2. Deterrence against asymmetric warfare: Resilient systems reduce the effectiveness
of cyberattacks from hostile state and non-state actors.
o EQ@:—NCIIPC classified 12 sectors including finance and transport as Critical
Information Infrastructure (2023).
3. Securing public trust and digital adoption: Reliable digital systems are necessary to
sustain mass-scale platforms like UPI and Digi Locker.
o Eg:— RBI’s Digital Payment Security Controls 2021 increased user trust in
UPI, now handling 12 billion+ monthly transactions.
4. National reputation and economic stability: Data breaches can affect investor
confidence and strategic autonomy.
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o Eg:— AIIMS Delhi ransomware attack (2022) disrupted health services and
exposed systemic vulnerabilities.

Key challenges to cyber resilience

1. Shortage of skilled cybersecurity workforce: India faces a major gap in trained
personnel to manage threats at scale.
o EQ:—NASSCOM report (2024) estimates a shortage of 1.5 million
cybersecurity professionals in India.
2. Fragmented institutional coordination: Overlapping roles of CERT-In, NCIIPC,
and sector regulators cause delays in response.
o Eg:i—Parliamentary Standing Committee on IT (2023) flagged.coordination
lapses during high-risk cyber incidents.
3. Insufficient budgetary allocation: Most public infrastructure lacks sustained funding
for cyber defence upgrades.
o EQgi— MeitY’s 2024-25 budget allocatien.for cybersecurity is less than 0.1%
of total digital public infra spending.
4. Vulnerability in Tier 2 and rural systems: Regional banks, ceoperatives and
healthcare systems lack basic protections.
o EQ@i— CERT-In’s 2023 audit.found over 65% of rural banking systems
lacked updated firewalls.

Measures to enhance cyber resilience

1. Unified cyber command structure: Establish a national-level cyber command with
inter-agency interoperability.
o Eg:=National Cyber Security Strategy proposed an integrated cyber
operations command.
2. Mandatory cyber audit and drills: Enforce sector-specific drills and third-party
audits to test readiness.
o mEg:—FinancedMinistry mandated banks to conduct mock cyberattack drills
post-border escalation with Pakistan.
3. 'Investment in indigenous cybersecurity tools: Develop local hardware-software
stackito reduce foreign dependency.
o “Eg:— DRDO’s Netra platform monitors and counters advanced persistent
threats for strategic assets.
4. Capacity-building and skilling at scale: Integrate cybersecurity in school curricula
and vocational skilling schemes.
o Eg:- Digital India FutureLABS (2024) launched to train 75,000+
cybersecurity professionals annually (MeitY initiative).

Conclusion
Cyber resilience is no longer a reactive domain but a proactive national imperative. Building
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layered, decentralised, and indigenous cybersecurity architecture will define India’s
sovereignty in the digital age.

Q Identify the key limitations in India’s digital payment security architecture.
Examine how predictive intelligence tools like the Financial Fraud Risk Indicator
(FRI) aim to bridge these structural gaps. (10 M)

Introduction

India’s rapid digitalisation in financial services has increased exposure to cyber frauds. The
launch of the Financial Fraud Risk Indicator (FRI) by the Department of
Telecommunications in May 2025 reflects a shift from reactive to predictive security
governance.

Body

Limitations in India’s digital payment security architecture

1. Absence of real-time intelligence sharing mechanisms: Risk'signals are not
integrated across telecom and financial institutions.
o Eg: RBI Annual Report 2022-23 highlighted that over 40% of digital
frauds were detectedonly after the transaction due to siloed risk monitoring.
2. Exploitation of short SIM lifecyclefor frauds: Fraudsters use short-lived SIMs
before detection and disconnection.
o Eg: As per DoT MNRI data (2024), over 66,000 mobile numbers used for
frauds were disconnected within a few days of activation.
3. Fragmented.requlatory architecture: Lack of synchronisation among CERT-In,
DoT, RBI hampers rapid response.
o @.Eg: The Standing Committee on Finance (2023) flagged inadequate
convergence between telecom and financial fraud surveillance.
4. Limited predictive analytics at platform level: Most payment platforms still rely on
static.rules, not behaviour-based Al models.
o “Eg: PhonePe Protect (2025) was one of the first to apply FRI-based
predictive alerts, unlike conventional filters.
5. Inadequate user alert systems and risk disclosures: Users are often unaware of
fraud risks during transactions.
o Eg: Google Pay (2024) introduced on-screen warnings and transaction
delays only after a surge in phishing fraud cases.

FRI’s role in bridging structural gaps

1. Enables mobile number—based fraud risk scoring: Classifies numbers as Medium,
High or Very High risk using multi-agency data.
o Eg: PhonePe data (2025) showed high predictive accuracy in fraud detection
for Very High FRI-tagged numbers, as confirmed by DoT.
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2. Supports pre-emptive intervention by stakeholders: Enables rejection or delay of
transactions before the fraud happens.
o Eg@: Paytm and PhonePe, using FRI, now decline or delay payments to
flagged numbers, lowering success rate of fraud attempts.
3. Operationalises DIP for real-time risk sharing: The Digital Intelligence Platform
(DIP) enables swift alert circulation.
o Eg: By May 2025, DIP was fully integrated with PhonePe, Google Pay, and
Paytm, covering 90% of UPI volume.
4. Shortens intervention window against SIM-based frauds: Detects suspicious
numbers before full KYC flags them.
o Eg: As per DoT (2025), FRI reduces average detection lag by 3-5 days,
matching the active window of most telecom-linked frauds:
5. Creates a standardised national fraud-risk model: Offers.an algorithmic and
scalable framework across sectors.
o Eg: Chakshu platform inputs are now routediinto FRI, building.a cross-
sectoral early warning system .

Conclusion

Tools like FRI mark a decisive shift towards anticipatory cybersecurity governance.
Scaling such innovations with legal safeguards, inter-agency protocols, and public trust
mechanisms is essential for a resilient.digital€conomy.

Security challenges and their management in border areas -
linkages of organized crime With terrorism.

Various Security forees andmagencies and their mandate.

Q. Explain the rale,efs€entrahArmed Police Forces (CAPFs) in India's border
management.Y/hat challenges do they face in securing diverse frontiers? (10 M)

Intreduction

India’s wast and varied land borders demand a specialised, layered security setup. CAPFs
serve as the first line of defence in peacetime border management across terrain and threat
spectrums.

Body

Role of CAPFs in border management

1. Guarding international borders: CAPFs prevent infiltration, illegal migration, and
smuggling across international borders.
o Eg: Border Security Force (BSF) patrols India-Pakistan and India-
Bangladesh borders, checking arms smuggling and infiltration (MHA
Annual Report, 2024).
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2. Surveillance in high-altitude zones: They secure challenging Himalayan frontiers
and ensure strategic presence.
o Eg: Indo-Tibetan Border Police (ITBP) is deployed along the 3,488 km
India-China border, especially active post Galwan clashes (2020).
3. Managing porous and unfenced borders: Ensures peace and checks transnational
crime in friendly neighbourhoods.
o Eg: Sashastra Seema Bal (SSB) manages the Nepal and Bhutan borders,
countering narcotics and fake currency smuggling.
4. Support in border infrastructure and fencing: CAPFs coordinate with CPWD and
state agencies to improve border defences.
o Eg: BSF assisted in Phase-11 of Smart Fencing (CIBMS) project across
Punjab and Assam sectors in 2024.
5. Intelligence and civic cooperation: CAPFs generate human.intelligence and engage
with local communities for peacebuilding.
o Eg: SSB’s Village Defence Committees in Bihar and UP border zones help
in early-warning of suspicious activities.

Challenges in securing diverse frontiers

1. Harsh terrain and extreme climate: Leads to high attrition and logistical burden in
high-altitude regions.
o Eg: ITBP posts in Eastern Ladakh and Arunachal Pradesh face sub-zero
temperatures and-oxygen-deficient altitudes.
2. Lack of real-time coordination: Multiple agencies often operate without seamless
command-sharing, delaying response.
o Eg: BSF-ITBP coordination gaps reported during 2022 Siliguri corridor
vulnerability audit (Parliament Standing Committee, 2023).
3. Technological limitations in surveillance: Many sectors lack modern surveillance
tools like UAVs and thermal sensors.
o EgaComptroller and Auditor General (CAG, 2022) flagged delays in drone
procurementfor ITBP and SSB.
4. Staffing shortages and deployment fatigue: Long postings and vacancy backlogs
affect efficiency and morale.
o Eg-CAPF vacancy rate stood at 11.2% as per MHA data (March 2025);
BSF had 9,000+ posts vacant.
5. Cross-border tensions and grey zone threats: Conventional patrolling is inadequate
for new-age threats like drone incursions.
o Eg: BSF reported 107 drone sightings from Pakistan in Punjab sector
(Jan—Mar 2025), carrying weapons and narcotics.

Conclusion

To secure India’s frontiers, CAPFs must be empowered through technological upgradation,
coordinated command systems, and timely staffing—turning them into both deterrents and
stabilisers across borders.
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Q. What were the operational limitations in India’s joint military commands that
necessitated a dedicated legal framework? Explain the key provisions of the
Inter-Services Organisations (Command, Control and Discipline) Act, 2023.
Propose mechanisms to ensure inter-service harmony and institutional
accountability. (15 M)

Introduction

India’s integrated defence architecture lacked a statutory mechanism for unified control in
joint commands, leading to delays, fragmentation, and inefficiency. The ISO Act 2023
resolves this systemic gap.

Body

Operational limitations necessitating a legal framework

1. Lack of unified disciplinary authority: Cross-service control was absent within
integrated commands.

o Eg: Andaman and Nicobar Command required. Navy.officers to refer Army
personnel’s disciplinary matters to.Army HQ, delaying action (MoD Annual
Report, 2022).

2. Ambiguity in administrative command: Joint commands lacked a single
empowered legal head.

o Eg: Defence Cyber Agency was functionally operational but lacked legal
command authority over mixed-service personnel (Parliament Standing
Committee on Defence, 2023).

3. Delays due to repatriation for action: Offenders were sent back to parent units for
discipline.

o Eg: In Strategic Forces Command, tri-service personnel had to be reverted to
parent service for disciplinary action, slowing down decisions.

4. Eragmentation and duplication: Separate service rules led to overlapping
disciplinary inquiries:

o Eg:AtNational Defence Academy, incidents often led to multiple inquiries
under Army and Air Force Acts simultaneously (NDA Administrative
Records, 2021).

5. No protoecol for command succession: Absence of legal delegation during
emergencies disrupted operations.

o Eg: During COBRA task deployments, absence of formal interim
appointments affected coordination (CAPF-Military Integration Task Force
Paper, 2022).

Key provisions of the Inter-Services Organisations (Command, Control and Discipline)
Act, 2023
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1. Legal command to ISO heads: Full disciplinary and administrative powers to
Commanders-in-Chief and Officers-in-Command.
o EQ: As per Section 7, they now exercise powers equivalent to GOC-in-C,
FOC-in-C, and AOC-in-C.
2. Coverage of all three services: Tri-service personnel are brought under unified ISO
jurisdiction.
o Eg: Section 2 extends the Act to all service members from Army, Navy, and
Air Force within 1SOs like Defence Space Agency.
3. Active service status: Enables government to declare ISO personnel “on active
service”.
o Eg: Section 10 allows uniform disciplinary enforcement'even in peacetime
postings to ISO units.
4. Succession during absence: Legal provision for temporary:eommand without need
for fresh posting orders.
o Eg: I1SO Rules, 2025 specify temporary delegation if the Officer-in-Command
is on leave or absent.
5. Preservation of service conditions: Original service rules remain.applicable to
maintain identity and fairness.
o Eg: An Air Force officer under 1ISO.command still adheres to Air Force Act,
1950, despite joint administration.

Mechanisms to ensure inter-service harmony and institutional accountability

1. Joint legal training modules: Standardised training on ISO legal authority for tri-
service commanders.
o Eg: CDS Secretariat may introduce ISO-specific law modules at Defence
Services Staff.College, Wellington.
2. Tri-service oversight board: An independent grievance redressal and audit body
under CDS.
o Eg@2A Tri-Service Grievance Board can be set up following Shekatkar
Committeey(2016) suggestions for synergy.
3. Legal and disciplinary audits: Annual review of 1ISO disciplinary matters to detect
overreach.or bias.
o Eg:'Empower Comptroller General of Defence Accounts (CGDA) to
conduct ISO-specific compliance audits.
4. Real-time command dashboards: Digital tools to track ISO disciplinary actions and
transitions.
o Eg: Use of IDEX-MoD supported platforms for tracking chain of command
and case flow.
5. Tri-service ethics framework: Harmonised code of conduct and ethical norms for
ISO postings.
o Eg: A Defence Ethics Charter rooted in Kargil Review Committee (1999)
recommendations can be introduced.
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Conclusion

The ISO Act is a long-pending legislative solution to operational silos in India’s joint
commands. Its true potential lies in combining legal clarity with institutional innovation and
ethical cohesion.
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