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1.1. CULTURE 
 

1.1.1. THE IMPORTANCE OF CULTURAL CONTINUITY 

Context: 

In a modern democracy like India, the position of former 

royal families is a complex subject that bridges culture, 

history, and politics. While the political sovereignty of the 

princely states ended with integration (1947) and the 

subsequent abolition of the Privy Purse (26th 

Amendment, 1971), their social and cultural presence 

remains significant. This creates a "deeper tension" 

between the preservation of lived heritage and the democratic pursuit of social and political reform. 

Heritage as a Site of Power: The Core Debates 

The primary debate revolves around whether the visibility of former royals promotes cultural 

preservation or merely aestheticizes historical inequality. 

1. The Critique: Inherited Privilege vs. Democratic Values 

The continued visibility of former royals is often viewed through a lens of social and political 

reform. 

• Symbolism of Inequality: Critics argue that royalty represents inherited privilege, which 

stands in direct contrast to the constitutional goal of a classless, egalitarian society. 

• Aestheticization of Hierarchy: Through dress, architecture, and ceremony, historical power 

structures are transformed into "objects of beauty." This can mask the historical realities of 

exploitation and inequality that funded such grandeur. 

• Monopoly over Narrative: There is a risk that cultural narratives are shaped primarily by 

royals and global intermediaries, potentially overshadowing the voices of the actual creators 

the artisans and regional communities. 

• Culture as a Site of Power: In this view, preserving royal heritage is not a neutral act but a 

political one that reinforces traditional social stratifications. 

2.  The Counter-Perspective: Custodianship of Heritage 

An alternative view suggests that these families serve as essential bridge-builders between India’s 

past and its future. 

• Guardians of Tangible Heritage: The maintenance of palaces and monuments is a massive 

logistical undertaking. Without active stewardship, these repositories of craftsmanship would 

likely be lost to urban decay or insensitive commercial development. 

• Sustainability of Craft Traditions: Historically, Indian art flourished under royal patronage. 

In a globalized economy, many traditional crafts struggle to survive; former royal houses often 

provide the necessary platforms and networks to sustain these artisan communities. 
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• Lived Heritage vs. Simulations: Unlike a museum, "lived heritage" involves rituals and 

knowledge systems that require a specific context to remain authentic. Removing the 

traditional framework can turn culture into a mere "performance" or simulation rather than a 

living reality. 

The Concept of "Lived Heritage" and Community 

• Framework for Participation: Much like religious processions in Europe, traditional Indian rituals 

often depend on a framework of participation. These events endure because they are "claimed" 

by the communities involved as expressions of identity. 

• Coherence of Practice: The structure provided by these traditional houses can enable the 

transmission of meaning across generations that might otherwise erode under the pressure of 

modernization. 

The Core Issue: The Balancing Challenge 

1. Constitutional vs. Historical Legitimacy: The struggle to uphold Article 14 (Equality) while 

acknowledging the historical and social "weight" that former royal families still carry in the 

collective consciousness of regional populations. 

2. Preservation vs. Progress: The difficulty of implementing social reform (dismantling feudal 

mindsets) without causing "Cultural Impoverishment"—the accidental destruction of specialized 

knowledge, rituals, and crafts that these families once anchored. 

3. Patronage Transition: The challenge of moving from an Elite-led Patronage model (Maharajas) 

to a State or Market-led model without losing the "soul" or authenticity of the craft to mass-

market commercialization. 

4. Authenticity vs. Simulation: Preventing "Lived Heritage" from devolving into a "Tourist 

Spectacle." The challenge is keeping traditions as a meaningful part of community identity rather 

than a hollow performance for global consumption. 

5. Inclusive Narratives: Balancing the "Top-Down" history of Kings and Queens with the "Bottom-

Up" history of the artisans and peasants, ensuring that heritage preservation becomes a 

democratic exercise rather than a reinforcement of hierarchy. 

6. Economic Sustainability: Finding a middle ground between insensitive commercial 

development of heritage sites (e.g., modernizing a palace into a glass hotel) and the financial 

impossibility of maintaining these massive structures through purely private or state funds. 

Way Forward 

1. Democratizing Patronage: Transition from individual "Royal Patronage" to Community-led 

Models, where local artisan guilds are the primary stakeholders and decision-makers in heritage 

preservation. 

2. Public-Private-Community Partnerships (PPCP): Develop collaborative frameworks involving 

the State (regulation), Former Custodians (stewardship), and Local Communities (authentic 

participation) to share the burden of maintenance. 

3. Digital Safeguarding: Utilize technology for the Documentation of Intangible Heritage (rituals, 

oral traditions, and craft techniques) to ensure their survival independent of traditional social 

hierarchies. 
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4. Sensitive Commercialization: Promote Sustainable Heritage Tourism that prioritizes 

architectural and cultural integrity over high-density commercial exploitation, ensuring "Lived 

Heritage" remains authentic. 

5. Inclusive Pedagogy: Reforming educational narratives to present a "Pluralistic History"—one 

that acknowledges royal contributions while highlighting the agency and resistance of the 

common people. 

6. Legislative Synergy: Strengthening the Archaeological Survey of India (ASI) and state-level 

bodies to provide technical support to private custodians, ensuring heritage is preserved as a 

"National Trust" rather than just private property. 

Conclusion 

India must transition from feudal legacies to democratic custodianship, leveraging heritage as a 

catalyst for inclusive growth. By balancing social equity with cultural continuity, India can foster a 

vibrant, pluralistic future rooted in authenticity. 
 

Q. “In a modern democracy, the legacy of former royal families raises questions about both cultural 

continuity and social equality.” Critically analyse. 15 Marks 
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2.1. ECONOMY 
 

2.1.1. INDIA’S INFORMAL URBAN WORKFORCE  

What is the Urban Informal Sector? 

The Urban Informal Sector refers to the segment of 

the city economy consisting of small-scale, 

unincorporated enterprises and workers who operate 

outside the formal regulatory framework. It is 

characterized by a lack of legal recognition, irregular 

incomes, and the absence of social security. 

Key Characteristics 

• Legal Status: Enterprises are typically "unincorporated," meaning they are not registered under 

the Companies Act or formal tax regimes (like GST). 

• Employment Nature: Relationships are based on casual or oral agreements rather than written 

contracts. 

• Workforce: Includes both the self-employed (street vendors, rickshaw pullers) and wage earners 

in small workshops (garment units, construction). 

• Capital & Tech: Operations are usually labor-intensive with low capital investment and traditional 

technology. 

Significance of India’s Urban Informal Sector 

1.  Economic Weight & GDP Contribution 

• The 50% Pillar: Despite its lack of formal registration, this sector contributes nearly half of 

India’s Gross Domestic Product (GDP). 

• Fiscal Resilience: During economic downturns (like the post-2020 recovery), the informal 

sector acts as a "Shock Absorber," absorbing labor displaced from the formal sector. 

• Cost Efficiency: It provides low-cost intermediate goods and services (logistics, waste 

management, repair) that lower the operational costs for formal industries. 

2.  Employment & Poverty Alleviation 

• Mass Employment: It employs over 90% of the urban workforce. For millions of rural-to-

urban migrants, it is the first point of entry into the city economy. 

• Poverty Buffer: By providing immediate, low-barrier employment (e.g., street vending, 

construction), it prevents millions of urban residents from falling below the extreme poverty 

line. 

3.  Social & Urban Functionalism 

• Essential Service Providers: Urban life would come to a standstill without informal workers. 

They manage: 

o Urban Logistics: Delivery partners and rickshaws. 

o Sanitation: Informal waste pickers who handle a significant portion of urban recycling. 
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o Food Security: Street vendors provide affordable, nutritious food to the urban poor and 

middle class. 

• Social Mobility: It provides a platform for marginalized communities (SC/ST/OBC and women) 

to engage in economic activity and achieve a degree of financial independence. 

4.  Supporting the "Formal" Ecosystem 

• The Symbiotic Link: There is a "blurred line" between sectors. Formal companies outsource 

labor-intensive tasks (packaging, delivery, assembly) to informal units to maintain 

competitiveness in global markets. 

5.  Strategic Significance for "Atmanirbhar Bharat" 

• Localized Manufacturing: The unincorporated manufacturing sector (MSMEs) is crucial for 

import substitution and achieving the goal of self-reliance. 

• Digital Transformation: The rapid adoption of UPI and digital tools by informal vendors (e.g., 

the success of PM SVANidhi) is driving India’s goal of becoming a "less-cash" economy. 

Challenges Faced by India’s Informal Sector 

1.  Structural & Economic Challenges 

• The "Dwarfism" Trap: Over 60% of unincorporated enterprises are "owner-operated" (single-

person units). These "dwarf" firms rarely scale up, lacking the capital to transition into mid-

sized, formal companies. 

• Stagnant Productivity: While the sector added 74.5 lakh jobs last year, GVA per worker grew 

by only 4.5%. This suggests the sector is absorbing surplus labor (distress-driven) rather than 

creating high-value jobs. 

• The "Missing Middle": A lack of mid-sized firms prevents economies of scale, leaving a 

polarized landscape of a few large formal firms and millions of tiny, informal units. 

2.  Labor & Social Vulnerabilities 

• Absence of "Safety Nets": Despite the e-Shram portal (31 crore registrations), actual access 

to insurance, maternity benefits, and pensions remains low due to implementation gaps and 

lack of employer contribution. 

• Occupational Hazards: Workers in construction, waste management, and home-based 

manufacturing often work in hazardous conditions without protective gear or health coverage. 

3.  Emerging "Digital" Challenges (Gig Economy) 

• Hidden Costs: Workers often bear the entire risk and cost of equipment (bikes, phones, fuel), 

while their "independent contractor" status denies them labor rights. 

• The Gendered Digital Divide: Women in the informal sector face higher barriers to digital 

literacy, restricting them to low-value, home-based activities. 

4.  Financial & Regulatory Hurdles 

• Credit Starvation: Only about 14% of informal MSMEs have access to formal credit. Most rely 

on moneylenders with interest rates reaching 30-50% annually. 

• Compliance Burden: Even with the GST and Udyam portals, the "cost of formalization" (hiring 

accountants, filing returns) often exceeds the benefits for small-scale urban units. 
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Government Initiatives for India’s Urban Informal Sector 

1. e-Shram Portal (2.0): Acts as a National Database of Unorganized Workers, now integrated as 

a "One-Stop Solution" to provide a portable Universal Account Number (UAN) for 14+ social 

security schemes. 

2. PM SVANidhi Scheme: Provides collateral-free working capital loans to urban street vendors, 

recently extended to March 2030 with enhanced credit limits and digital payment incentives. 

3. Pradhan Mantri Awas Yojana - Urban (PMAY-U) 2.0: Focuses on Affordable Rental Housing 

Complexes (ARHCs) to provide dignified living conditions for migrant workers and the urban 

poor near their workplaces. 

4. Code on Social Security (2020/2025): Legally recognizes Gig and Platform workers for the first 

time, mandating a dedicated Social Security Fund to provide health, disability, and maternity 

benefits. 

5. PM-Vishwakarma Scheme: Offers end-to-end support (skill training, toolkit incentives, and 

credit) to traditional urban artisans and craftspeople to integrate them into the global value chain. 

6. Deendayal Antyodaya Yojana-NULM: Focuses on poverty alleviation through skill training, 

supporting Self-Help Groups (SHGs), and creating urban livelihoods via the "City Livelihood 

Centres." 

Way Forward 

1. Universal Social Security Portability: Ensure benefits like health (Ayushman Bharat) and 

pensions follow migrant workers across states by fully utilizing the e-Shram UAN as a "Single 

Identity." 

2. DPI-Linked Credit Access: Use Digital Public Infrastructure (UPI transaction history) to provide 

"Information Collateral," allowing informal micro-units to access formal bank loans without 

physical assets. 

3. Algorithmic Accountability: Implement the Code on Social Security to protect gig workers from 

arbitrary platform decisions and ensure a transparent "minimum floor wage." 

4. Inclusive Urban Planning: Designate permanent Legal Vending Zones and expand Affordable 

Rental Housing (PMAY-U 2.0) near work hubs to reduce the high "cost of living" for informal 

labor. 

5. Formalizing the Circular Economy: Integrate informal waste pickers into municipal contracts, 

transforming "survivalist" activities into recognized, safe, and productive "Green Jobs." 

6. Gender-Centric Infrastructure: Boost urban female LFPR by providing safe public transport and 

community crèches near industrial clusters to support working mothers. 

Conclusion 

The urban informal sector is India’s vital economic stabilizer. Sustainable growth necessitates 

transitioning from "survival-led" to "productivity-led" informality by integrating digital credit, portable 

social security, and inclusive urban planning to empower this essential workforce. 
 

Q. Discuss the structural challenges faced by India’s informal urban workforce. Suggest policy 

measures for achieving “formalisation without exclusion.” 15 Marks 
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2.1.2. THE DEVELOPMENTAL PARADIGM IN DEMOCRATIC POLITICS 

Context 

In contemporary democratic discourse, "development" 

has become the primary electoral currency. In India, 

political narratives often conflate short-term 

redistributive measures (welfare) with long-term 

structural transformation (development). While visible 

infrastructure and social protection are vital, the 

blurring of these lines poses risks to fiscal sustainability 

and genuine economic evolution. 

Defining the Dichotomy: Welfare vs. Development 

Though frequently used interchangeably in political 

manifestos, the two concepts possess distinct 

characteristics: 

Feature Welfare (Social Protection) Development (Structural Growth) 

Primary 

Goal 

Alleviating poverty and reducing 

immediate vulnerability. 

Structural transformation and economic 

growth. 

Nature 
Consumption-oriented and 

redistributive. 

Production-oriented and capability-

enhancing. 

Time 

Horizon 

Short-term; provides immediate 

relief. 
Long-term; unfolds over decades. 

Examples 
Food security, cash transfers, loan 

waivers. 

Human capital (education/health), R&D, 

infrastructure. 

 

The risks of 'Welfare Populism' 

1.  Fiscal Instability & Debt Traps 

• Expansion of Fiscal Deficit: Populist transfers (e.g., loan waivers, free electricity) often exceed 

revenue receipts, leading to a ballooning fiscal deficit. 

• Debt Servicing Costs: High borrowing to fund welfare increases interest payments, leaving 

less "fiscal space" for future shocks or emergencies. 

2.  Crowding Out Productive Investment 

• Revenue vs. Capital Expenditure: When a large share of the budget goes toward 

consumption-oriented subsidies (Revenue Exp), the funds available for asset-creating 

infrastructure like dams, R&D, and ports (Capital Exp) shrink. 

• Private Sector Squeeze: High government borrowing can drive up interest rates, making it 

more expensive for private businesses to borrow and invest. 
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3.  Erosion of Human Capital & Public Goods 

• Institutional Decay: Resources are often diverted from long-term public goods (quality 

schools, public health, rule of law) toward direct cash transfers that have higher immediate 

"electoral resonance." 

• Dependency Culture: Over-reliance on handouts can reduce incentives for skill acquisition, 

entrepreneurship, and workforce participation. 

4.  Economic Distortions & Inflation 

• Demand-Pull Inflation: Large-scale cash transfers can increase immediate disposable income 

without increasing the supply of goods, potentially driving up prices of essential commodities. 

• Resource Misallocation: Subsidies (like free power) can lead to environmental degradation 

(groundwater depletion) and inefficient industrial use. 

5.  Weakening of Democratic Foundations 

• Competitive Populism: A "race to the bottom" where parties compete on the scale of freebies 

rather than on governance performance or policy innovation. 

• Focus on 'Visibility': Prioritizes short-term "ribbon-cutting" projects over "invisible" but 

crucial gains like infant mortality reduction or primary literacy. 

The Capability Approach (Amartya Sen) 

1.  Core Philosophy 

• Beyond Income: It argues that poverty is not just a lack of money, but the deprivation of 

basic capabilities (e.g., being healthy, educated, and well-nourished). 

• Agency: It views individuals as active agents of change, not just passive recipients of state 

benefits. 

2.  Key Concepts: "Functionings" vs. "Capabilities" 

Concept Definition Example 

Functionings 
The "beings and doings" that a person 

actually achieves. 

Being healthy, having a job, 

traveling. 

Capabilities 
The real opportunity or freedom a 

person has to achieve those functionings. 

Having access to a clinic (capability) 

to be healthy (functioning). 

 

3.  Focus on "Human Freedom" 

Sen identifies five types of instrumental freedoms that support one another: 

I. Political Freedoms: Freedom of speech and democratic elections. 

II. Economic Facilities: Access to credit and open markets. 

III. Social Opportunities: Access to healthcare and education. 

IV. Transparency Guarantees: Prevention of corruption and trust in government. 

V. Protective Security: Social safety nets for the vulnerable (e.g., unemployment insurance). 
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Importance of Public Goods 

1.  High Positive Externalities: Unlike "freebies," public goods create ripple effects that benefit 

society as a whole. For example, a well-educated workforce (Human Capital) attracts investment, 

boosts innovation, and increases the national tax base. 

2.  Non-Excludable & Non-Rivalrous: These goods are available to all regardless of income level. 

This ensures inclusive growth, as the poorest citizens gain access to the same quality of 

infrastructure or legal protection as the wealthy, reducing the "opportunity gap." 

3.  Enhancement of Productivity: Public goods like reliable electricity, high-speed rail, and digital 

connectivity lower the "cost of doing business." This raises the overall economic efficiency and 

global competitiveness of the nation. 

4.  Durable and Cumulative Impact: While populist transfers provide immediate relief, public goods 

are long-term assets. Their benefits are cumulative—an investment in a primary health center 

today reduces the disease burden and improves labor productivity for decades. 

5.  Foundation for Capability Building: As per the Amartya Sen model, public goods are the 

"instrumental freedoms" (social opportunities) required to convert a person’s potential into actual 

economic and social achievements. 

Way Forward 

1.  From Subsidies to Capabilities: Shift focus from "consumption-led freebies" to "investment-led 

welfare." Prioritize schemes that act as a springboard for mobility (e.g., skill development and 

nutrition) rather than just a safety net. 

2.  Outcome over Outlay: Transition to Outcome-Based Budgeting. Use social audits and robust 

monitoring to ensure that public spending translates into measurable ground impact rather than 

mere decimal allocations. 

3.  Decentralized State Capacity: Empower Panchayats and Urban Local Bodies to improve the 

"Last Mile" delivery of public goods. Strengthening local governance reduces administrative 

friction and ensures better targeting. 

4.  Fiscal Discipline: Adhere to FRBM targets to prevent welfare from "crowding out" productive 

capital investment. Mandating Fiscal Impact Statements for election manifestos can curb 

competitive populism. 

5.  High-Externality Infrastructure: Prioritize public goods with high positive externalities—such as 

R&D, digital public infrastructure, and green energy—to foster an ecosystem where citizens can 

exercise their "reasoned agency." 

Conclusion  

Sustainable development requires moving beyond short-term populism to a capability-led 

framework. By balancing fiscal discipline with investment in public goods, India can transform welfare 

from a consumption-based safety net into a springboard for long-term growth. 
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Q. In democratic politics, the conflation of welfare and development often leads to policy distortions. 

Critically examine the differences between welfare and development and discuss how a balanced 

approach can ensure sustainable and inclusive growth in India. 15 Marks 

 

2.2. ENVIRONMENT 
 

2.2.1. HEAT WAVES AND URBAN HEAT ISLANDS (UHI) 

Context: 

Heat waves are prolonged periods of extreme 

atmospheric heat, while Urban Heat Islands occur when 

cities trap that heat, creating localized warming 

significantly higher than in surrounding rural 

environments. 

Heat Waves 

A Heat Wave is a period of abnormally high temperatures, more than the normal maximum 

temperature, that occurs during the summer season. 

IMD Criteria for Heat Waves 

The India Meteorological Department (IMD) classifies heat waves based on two primary metrics: 

Departure from Normal and Actual Maximum Temperature. 

1.  Based on Departure from Normal 

• Heat Wave: When the departure from normal temperature is 4.5°C to 6.4°C. 

• Severe Heat Wave: When the departure from normal is > 6.4°C. 

2.  Based on Actual Maximum Temperature 

• Heat Wave: When the actual maximum temperature is ≥ 45°C. 

• Severe Heat Wave: When the actual maximum temperature is ≥ 47°C. 

3.  Basic Thresholds for Declaration 

For a heat wave to be officially declared, the maximum temperature must reach at least: 

• Plains: 40°C 

• Hilly Regions: 30°C 

• Coastal Regions: 37°C 

Note: A heat wave is declared if at least two stations in a Meteorological subdivision reach these 

levels for at least two consecutive days. 

Core Causes of Heat Waves 

• Anticyclonic Systems (High-Pressure): Sinking air from high-pressure systems compresses and 

warms (adiabatic heating). This creates a "cap" that traps hot air near the ground, acting like a lid. 

• Jet Stream Shifts (Heat Domes): Stationary loops in the jet stream can lock high-pressure 

systems over a region for extended periods, creating "Blocking Patterns" or "Heat Domes." 
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• Warm Air Advection: The horizontal movement of hot, dry air masses. In India, this is exemplified 

by the 'Loo'—hot winds blowing from the Northwest deserts into the plains. 

• Low Soil Moisture: Lack of water prevents evaporative cooling. Instead of evaporating moisture, 

solar energy directly heats the ground and air, intensifying the heat. 

• Climate Change: Global warming raises the "baseline" temperature, making heat waves more 

frequent, intense, and long-lasting due to increased atmospheric energy. 

• Oceanic Influences (El Niño): Warming in the Pacific Ocean alters global circulation, often 

leading to suppressed monsoons and higher temperatures in South Asia. 

Urban Heat Island (UHI) Effect 

The Urban Heat Island (UHI) effect refers to the phenomenon where urban areas experience 

significantly higher temperatures than their surrounding rural or semi-urban hinterlands. 

Causes of Urban Heat Island (UHI) 

• Low Albedo (Heat Absorption): Dark surfaces like asphalt roads and concrete buildings absorb 

more solar radiation compared to reflective natural surfaces. 

• Thermal Storage: Dense materials (bricks, concrete) have high thermal mass; they store heat 

during the day and release it slowly at night, preventing evening cooling. 

• Lack of Evapotranspiration: Cities replace trees and water bodies with non-porous surfaces. This 

removes the natural cooling effect provided by plants and soil moisture. 

• Urban Geometry (Urban Canyons): Tall buildings trap long-wave radiation between them and 

block wind flow, hindering the dispersal of heat. 

• Anthropogenic Heat: Waste heat generated from air conditioners, vehicle exhausts, and 

industrial activities adds directly to the local temperature. 

Key Differences: Heat Waves vs. Urban Heat Islands (UHI) 

Feature Heat Wave Urban Heat Island (UHI) 

Nature 

A regional meteorological event 

characterized by a temporary spike in 

temperature. 

A structural/spatial phenomenon where a 

city is consistently warmer than its 

surroundings. 

Scale 
Macro-scale: Covers large regions, 

states, or even multiple countries. 

Micro-scale: Limited to specific urban built-

up areas. 

Primary 

Cause 

Atmospheric factors: High-pressure 

systems, jet stream shifts, and hot air 

advection. 

Land-use factors: Concrete surfaces, low 

albedo, and lack of vegetation. 

Duration 
Temporary: Lasts for a few days to a 

few weeks. 

Persistent: Exists year-round, though intensity 

varies by season. 

Diurnal 

Cycle 

Peaks during the afternoon when 

solar radiation is strongest. 

Most intense at night when buildings release 

stored daytime heat. 
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Impacts of Heat Waves and Urban Heat Islands 

1.  Public Health & Social Impacts 

• Heat-Related Illnesses: Increase in cases of heat exhaustion, heat stroke, and dehydration. 

Prolonged exposure can be fatal, especially for the elderly, children, and outdoor workers. 

• Secondary Health Risks: Heat exacerbates pre-existing conditions like cardiovascular and 

respiratory diseases. UHIs prevent nighttime cooling, which is essential for the human body to 

recover from daytime heat stress. 

• Labor Productivity: Significant loss in "working hours," particularly in sectors like construction 

and agriculture. High temperatures reduce cognitive function and physical endurance. 

• Social Inequality: Vulnerable populations living in informal settlements (slums) with poor 

ventilation and no access to cooling technologies suffer the most. 

2.  Environmental & Air Quality Impacts 

• Ground-Level Ozone Formation: High temperatures and sunlight trigger chemical reactions 

between Nitrogen Oxides (NOx) and Volatile Organic Compounds (VOCs), creating harmful 

surface-level ozone (smog). 

• Water Scarcity: Rapid evaporation of surface water bodies and increased demand for 

groundwater leads to localized water crises. 

• Loss of Biodiversity: Heat stress affects urban flora and fauna; city-dwelling birds and small 

mammals often suffer from dehydration and habitat loss. 

3.  Economic & Infrastructure Impacts 

• Energy Crisis: A massive surge in demand for air conditioning leads to "Peak Load" pressure 

on the electrical grid, often resulting in transformer failures and blackouts. 

• Infrastructure Degradation: Extreme heat can cause thermal expansion of railway tracks 

(leading to buckling) and softening of asphalt on roads, increasing maintenance costs. 

• Agricultural Loss: While UHI is local, regional heat waves shrivel cereal crops (like wheat), 

leading to lower yields and food price inflation. 

Government Initiatives 

1.  National-Level Frameworks 

• Heat Action Plans (HAPs): 

o Implementing Agency: National Disaster Management Authority (NDMA) in collaboration 

with over 23 states and 100+ cities. 

o Focus: Tailored local strategies including early warning systems (via IMD), public awareness, 

and "cooling centers." 

• India Cooling Action Plan (ICAP): 

o Vision: A 20-year roadmap (up to 2038) to reduce cooling demand by 20-25% and 

refrigeration demand by 25-30%. 

• National Action Plan on Climate Change (NAPCC): Specifically, the National Mission on 

Sustainable Habitat encourages heat-resilient urban planning and energy efficiency in the 

construction sector. 

https://riceias.com/
https://wa.me/918100819447
https://www.facebook.com/share/1A7GxKzLJ2/
https://web.telegram.org/k/#@RICE_IAS
https://www.instagram.com/rice_ias?igsh=MTZtaTUzMTgxN3I5aQ==
https://www.youtube.com/@RICEIASCoaching


 

 | 13  Sealdah, Kolkata        Old Rajinder Nagar, New Delhi At Adamas University 

RICEIAS.COM +91 8100819447 Follow us on: 

2.  Urban & Structural Initiatives 

• Cool Roof Policies: 

o Telangana: The first state to launch a mandatory Cool Roof Policy (2023–2028), targeting 

300 sq. km of reflective roofing to reduce indoor temperatures by 2–4°C. 

o Tamil Nadu: Recently mandated minimum passive cooling standards for all new buildings and 

scaled cool roofs across government schools. 

• Nature-Based Solutions (NbS): 

o Miyawaki Forests: Several municipal corporations (e.g., Mumbai, Chennai) are planting dense 

urban forests to lower localized UHI effects. 

o Amrit Sarovar / Ama Pokhari: Schemes focused on rejuvenating urban water bodies (Blue 

Infrastructure) to provide evaporative cooling. 

• PMAY (Pradhan Mantri Awas Yojana): Modern affordable housing projects are increasingly 

integrating thermally efficient materials (e.g., Autoclaved Aerated Concrete blocks) to reduce 

heat gain. 

3.  Monitoring & Early Warning Systems 

• IMD’s Seasonal Outlooks: The India Meteorological Department now issues color-coded 

alerts (Yellow, Orange, Red) and impact-based forecasts specifically for heat waves. 

• SACHET Portal: A national disaster alert portal by NDMA that provides real-time, geo-

targeted heat alerts directly to citizens' smartphones. 

• SATARK App: Used in states like Odisha to provide block-level preparedness advisories. 

Mitigation Strategies 

1.  Structural & Technical Mitigation (Long-term) 

• Cool Roofs & Pavements: 

o White Roofs: Painting rooftops with solar-reflective white paint to increase albedo. 

o Cool Pavements: Using porous materials or reflective coatings on roads and parking lots to 

prevent heat absorption. 

• Green Infrastructure: 

o Urban Forestry: Planting native trees and creating "Miyawaki" forests to provide shade and 

cooling via evapotranspiration. 

o Vertical Gardens & Green Roofs: Covering building facades and roofs with vegetation to act 

as natural insulation. 

• Blue Infrastructure: 

o Restoring urban wetlands, ponds, and lakes. Water bodies act as "heat sinks," absorbing 

thermal energy and providing localized cooling through evaporation. 

• Passive Cooling Architecture: 

o Designing buildings with natural ventilation (wind catchers), high ceilings, and shading devices 

(chajjas) to reduce the need for mechanical air conditioning. 

2.  Policy & Planning (Medium-term) 

• Heat Action Plans (HAPs): 
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o Developing city-specific protocols that include early warning systems, mapping "heat 

hotspots," and coordinating response teams. 

• Zoning & Land Use: 

o Creating "Ventilation Corridors"—open paths between buildings that allow prevailing winds 

to flush out trapped heat from "Urban Canyons." 

• Labor Regulation: 

o Enforcing mandatory "rest breaks" and shifting working hours (e.g., 11 AM to 4 PM) for 

outdoor workers in construction and agriculture. 

3.  Emergency & Behavioral Response (Short-term) 

• Public Cooling Centers: 

o Setting up air-conditioned or well-ventilated public spaces (libraries, community centers) for 

vulnerable populations during peak heat hours. 

• Early Warning Systems (EWS): 

o Using SMS alerts, radio, and TV to broadcast color-coded heat alerts (Yellow/Orange/Red) 

based on IMD forecasts. 

• Health Preparedness: 

o Equipping public hospitals with "Heat Stroke Rooms," dedicated ice packs, and IV fluids to 

handle sudden surges in patients. 

Conclusion 

Heat waves and Urban Heat Islands represent a dual threat to climate resilience. Combating them 

requires a shift from emergency response to sustainable urban design, prioritizing green-blue 

infrastructure and heat-resilient policies to ensure public safety. 
 

Q. Bring out the causes for the formation of heat islands in the urban habitat of the world. 5 Marks 

 

2.3. SCIENCE & TECHNOLOGY 
 

2.3.1. QUANTUM TECHNOLOGY 

What is Quantum Technology? 

Quantum technology is a class of technology that works by 

using the principles of quantum mechanics, the physics of 

subatomic particles (atoms, electrons, photons). While 

classical technology (computers/mobiles) relies on "bits" (0 

or 1), quantum technology uses qubits. 

Key Quantum Principles 

• Superposition: In classical computing, a bit is either 0 or 1 (like a standard light switch). In the 

quantum world, a qubit (quantum bit) can exist in a state of 0, 1, or both simultaneously. 

• Entanglement: A phenomenon where two particles become so linked that the state of one 

instantly influences the other, regardless of distance. This is the backbone of ultra-secure 

communication. 
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• Interference: Quantum states can be described as waves. Like waves in the ocean, they can exhibit 

constructive interference (adding up to a higher peak) or destructive interference (canceling 

each other out). 

The National Quantum Mission (NQM) 

Launched in April 2023 (Operational 2024–2031), this ₹6,000 crore mission aims to make India a 

global leader in the "Second Quantum Revolution." 

The Four Verticals (T-Hubs) 

India has adopted a Hub-Spoke-Spike model focusing on four domains: 

1. Quantum Computing: Developing intermediate-scale computers with 50–1000 physical qubits. 

2. Quantum Communication: Establishing a pan-India secure network (QKD) over 2,000 km (e.g., 

satellite-based communication between ground stations). 

3. Quantum Sensing & Metrology: Creating high-sensitivity magnetometers and atomic clocks 

for precision timing and navigation (reducing dependence on foreign GPS). 

4. Quantum Materials & Devices: Synthesizing superconductors and topological materials to build 

quantum hardware. 

Sector-Wise Applications of Quantum Technology 

1.  Agriculture 

• Precision Farming: Utilizing quantum sensors to analyze soil health, moisture levels, and crop 

growth patterns in real-time. 

• Weather Forecasting: Simulating complex atmospheric turbulence to provide hyper-local 

alerts for rain, floods, and droughts. 

2.  Medicine & Healthcare 

• Drug Discovery: Simulating molecular and atomic interactions to develop targeted drugs for 

complex diseases like Alzheimer’s and Cancer. 

• Genomics: Rapid sequencing and analysis of massive genomic datasets to enable 

personalized medicine and gene therapies. 

• Medical Imaging: Using quantum SQUIDs (Superconducting Quantum Interference Devices) 

for high-resolution, non-invasive brain and heart imaging. 

3.  Finance 

• Unhackable Encryption: Implementing Quantum Key Distribution (QKD) to secure banking 

transactions and sensitive financial data against cyber-attacks. 

• High-Frequency Trading: Processing vast amounts of market data simultaneously to execute 

trades with minimal latency. 

4.  Defense & Security 

• Submarine Detection: Using quantum gravimeters to detect underwater vessels by 

measuring minute changes in gravity, bypassing traditional sonar. 
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• Secure Communication: Establishing ultra-secure "Quantum Channels" for military 

commands that are immune to eavesdropping. 

• GPS-Independent Navigation: Developing high-precision atomic clocks and quantum 

compasses that work even when satellite signals are jammed. 

5.  Environment & Sustainability 

• Battery Technology: Simulating new chemical structures to develop high-capacity, fast-

charging solid-state batteries for Electric Vehicles (EVs). 

• Grid Management: Optimizing the distribution of renewable energy across smart grids to 

minimize transmission losses. 

Government Initiatives for Quantum Technology 

1. National Quantum Mission (NQM): Flagship scheme (₹6,003 crore) establishing four Thematic 

Hubs (T-Hubs) in major IITs/IISc to lead research in computing, communication, sensing, and 

materials. 

2. Quantum Safe Ecosystem Task Force: A DST-led initiative focused on transitioning India to Post-

Quantum Cryptography (PQC) to secure banking and defense data against future quantum 

threats. 

3. Military Quantum Framework: A CDS-led policy for civil-military fusion, prioritizing quantum 

applications in stealth submarine detection, secure battlefield comms, and GPS-independent 

navigation. 

4. MeitY-AWS Quantum Lab (QCAL): A public-private partnership providing cloud-based quantum 

access, allowing startups to develop solutions for agriculture and healthcare without high 

hardware costs. 

5. I-HUB Quantum Technology Foundation: Based at IISER Pune, this mission focuses on startup 

incubation and human resource development through specialized "Chanakya Fellowships" for 

quantum engineers. 

Challenges for Quantum Technology 

1. Environmental Sensitivity (Decoherence): Qubits are extremely fragile; minor external "noise" 

like heat or vibration causes them to lose their quantum state, making the development of stable, 

fault-tolerant systems a massive technical hurdle. 

2. Cryogenic Constraints: Most quantum processors require temperatures near absolute zero 

(~0.015 K). Maintaining these conditions via dilution refrigerators is energy-intensive, expensive, 

and difficult to scale for widespread industrial use. 

3. The "Q-Day" Security Threat: The impending "Q-Day" when quantum computers can break 

current RSA/AES encryption—forces an urgent but costly transition to Post-Quantum 

Cryptography (PQC) to prevent "Store Now, Decrypt Later" (SNDL) attacks. 

4. Supply Chain Dependency: India faces a critical lack of domestic manufacturing for specialized 

hardware (e.g., high-purity diamonds, lasers). Reliance on imports from a few nations hinders the 

goal of Atmanirbhar Bharat in deep tech. 
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5. Human Capital Shortage: There is a significant "Quantum Talent Gap" between theoretical 

physics and practical engineering. India needs specialized Quantum Engineers to bridge the 

divide between laboratory research and commercial application. 

6. Governance & Ethical Gaps: The absence of a global regulatory framework creates risks of a 

"Quantum Divide" between nations and raises ethical concerns regarding the dual-use nature of 

quantum tech in developing advanced weaponry. 

Way Forward 

• Bridging the Lab-to-Market Gap: Strengthening public-private partnerships (PPPs) and 

incentivizing deep-tech startups to convert theoretical research from T-Hubs into commercial 

hardware and software solutions. 

• Developing Indigenous Supply Chains: Reducing dependency on imports by investing in the 

domestic fabrication of critical components like cryogenic systems, specialized lasers, and high-

purity materials to ensure strategic autonomy. 

• Human Capital Development: Integrating quantum science into university curricula and 

expanding the Chanakya Fellowship programs to create a "Quantum-Ready" workforce of 

engineers and data scientists. 

• Accelerating Quantum-Safe Migration: Proactively transitioning critical national infrastructure 

(banking, power grids, and Aadhaar) to Post-Quantum Cryptography (PQC) to neutralize the 

"Store Now, Decrypt Later" security threat. 

• International Collaboration & Ethics: Engaging in global "Quantum Diplomacy" to set 

international standards for the ethical use of quantum tech while securing India's place in global 

supply chains through initiatives like the iCET (Initiative on Critical and Emerging Technology). 

Conclusion  

Quantum technology is a paradigm shift for India's Viksit Bharat 2047 vision. Success hinges on 

bridging the "lab-to-market" gap, securing digital infrastructure, and fostering domestic hardware 

manufacturing to ensure technological sovereignty and national security. 
 

Q. "The National Quantum Mission (NQM) is not merely a scientific pursuit but a strategic necessity 

for India's technological sovereignty." Critically analyze the statement in light of the 'Second 

Quantum Revolution. 15 Marks 

 

 

*** 
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3.1. ETHICS 
 

3.1.1. THE CRISIS OF MORAL LEGITIMACY IN MODERN POLITICS 

The Classical Foundation: Ethics as the Bedrock 

• Aristotelian Perspective: Politics is not 

merely a tool for "bare life" (survival) but a 

medium for the "Good Life" (Eudaimonia). 

• The Telos of the Polis: The purpose of the 

state is to enable human flourishing. When 

political authority is decoupled from this 

ethical goal, it ceases to be legitimate and 

becomes a mere system of domination. 

• Indian Context: In India, we didn't just call it "ethics"; we called it Dharma (Righteousness). 

o Chanakya (Kautilya): He said, "In the happiness of his subjects lies the king's happiness." This 

means the king's power is not a gift for him; it is a duty to others. 

o Ashoka: His pillars weren't just showing off his power; they were "Dhamma" instructions to remind 

the people and his officers to act with kindness and honesty. 

The Devaluation of Moral Authority 

1.  How Ethics is Removed ("Ethical Stripping") 

Think of ethics as the "brakes" on a car. "Ethical stripping" is when those brakes are removed so 

the car (political power) can go as fast as it wants without stopping for anyone. 

• Ignoring the Experts: When someone points out a moral mistake, they are called "unrealistic" 

or "naive." It’s like saying, "You don't understand how the real world works," just to avoid a 

difficult conversation about right and wrong. 

• Turning Serious Issues into Jokes (Meme-ification): Instead of answering a tough question 

about a scandal, a leader might use a joke or a viral video to distract people. If we are laughing 

at a meme, we aren't asking for accountability. 

• The "Hiding Behind Religion" Shield: Leaders sometimes use holy words or religious 

symbols to make themselves look untouchable. If they act like they are chosen by a higher 

power, then anyone who criticizes them looks like they are attacking the religion itself. 

2.  What Replaces Ethics? (The "Quick-Fix" Method) 

When we throw away real morals, we don't just get "nothing." We get a new, lower set of rules 

called Expediency (doing whatever is convenient). 

• Us vs. Them (The Good vs. Evil Trap): Politics stops being about debating different ideas and 

starts being a war. Leaders say, "I might be bad, but the other side is 'Evil.' So, you must support 

me no matter what." This justifies doing bad things because you're "fighting the enemy." 

• The Fake "Power to the People" Move: Many leaders claim they are fighting for the common 

man against the "elites." But while they use this language, they often secretly help the richest 

and most powerful people get even stronger. It’s a "talk one way, act another" strategy. 
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The Path to Restoration 

1.  Reviving Constitutional Morality: It isn't enough to follow the letter of the law; we must follow 

its spirit of fairness and liberty. This means leaders should act according to the values of the 

Constitution, even when it is not "politically convenient" to do so. 

2.  John Rawls’s "Veil of Ignorance": A call to design policy from a position of neutrality, ensuring 

fairness regardless of one's social status.  

3.  Rebuilding the Moral Imagination: We must stop seeing political opponents as "enemies" and 

start seeing them as fellow humans with shared dignity. This allows for empathy and prevents the 

dehumanization that often leads to social conflict and war. 

4.  Encouraging Deliberative Democracy: Society needs to value slow, deep discussions over the 

"spectacle" of viral outrage and social media shouting matches. Restoring the public sphere means 

prioritizing truth and evidence-based debate over "meme-ified" politics. 

5.  Returning to Education for Character: Education should focus on teaching students how to think 

and empathize rather than just what to memorize. By fostering critical thought and moral courage, 

we create a citizenry that demands ethical behavior from its leaders. 

War: The Ultimate Ethical Failure 

1.  Moral Dehumanization: Before physical violence begins, the "other" is mentally stripped of 

human dignity. By labeling people as "targets" or "statistics" rather than individuals, mass 

destruction is rationalized as a permissible necessity. 

2.  Technological Detachment: Modern warfare (drones/screens) creates a "psychological distance" 

that destroys Moral Proximity. As Jean Baudrillard argued, when the enemy becomes a mere 

data point, killing becomes a clinical, bloodless task. 

3.  Sanitization of Language: "Antiseptic" political language is used to mask human agony. Terms 

like "Collateral Damage" or "Strategic Necessity" replace the reality of civilian death, allowing 

states to evade the ethical weight of their actions. 

4.  Erosion of Empathy: War fails when we lose the capacity to recognize the shared humanity of 

the opponent. Unlike classical combat which allowed for "ethical interruptions" (mutual respect), 

modern war turns the enemy into a faceless abstraction. 

5.  Expediency over Justice: Wars justified by lofty ideals (e.g., "liberty" or "peace") often collapse 

into cycles of violence and imperial control. When political calculation replaces moral clarity, the 

result is never stability, but a cascade of further chaos. 

Need for Reintegrating Ethics into Politics 

1.  Restoring Legitimacy: Ethics transforms power from "organized domination" into legitimate 

authority. When the state serves the "Good Life," citizens obey out of a sense of justice rather than 

fear. 

2.  Curbing "Expediency": It acts as a check on "win-at-all-costs" tactics and "Us vs. Them" 

narratives. This prevents the concentration of power and wealth often hidden behind fake populist 

rhetoric. 
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3. Humanizing Conflict: Ethics restores "Moral Proximity" in an era of detached, technological 

warfare. It ensures that "strategic necessity" never justifies the dehumanization or destruction of 

human life. 

4.  Replacing Spectacle with Substance: Reintegrating ethics shifts public life away from viral 

outrage and "memes" toward truth and deliberation. It turns the public sphere into a place for 

reasoned policy instead of digital distraction. 

5.  Enabling Human Flourishing: Following the Aristotelian Telos, ethics ensures the state exists for 

more than just "bare survival." It provides the foundation for a society where human potential can 

be fully realized. 

Conclusion 

Modern politics must shift from a "win-at-all-costs" mindset to its classical ethical roots. To survive, 

the state must prioritize human flourishing over mere domination, ensuring power remains a tool for 

justice, not its own justification. 
 

Q. Politics without ethics degenerates into mere exercise of power and domination. In the light 

of this statement, examine the growing disconnect between morality and political practice in 

contemporary democracies. Discuss with special reference to India. 15 Marks  

 

*** 
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