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புகழ்

வசையிலா வண்பயன் குன்றும் இசையிலா
யாக்சை பபாறுத்த நிலம்.
புகழ் இல்லாத உடம்பைச் சுமந்த பூமி, தன் வளம் மிக்க 
விபளச்சலில் குபைவு ைடும்.— சாலமன் ைாப்பையா

29th





Context

• Geoffrey Hinton, AI pioneer and Nobel laureate, warns that AI may enrich a few

while making the rest poorer.

• This evokes the concept of Engels’ pause: in 19th-century Britain, productivity

surged but wages stagnated and inequality widened, with benefits reaching

ordinary people only after decades.

• The question today: Are we entering a modern Engels’ pause with AI?

• Studies show productivity gains (e.g., AI copilots in call centres) but limited or

no wage growth, rising inequality, and costs of complementary skills/infra eroding

welfare.

• Risk: A repeat of the Gilded Age scenario where productivity boomed but

inequality and unrest grew, unless supported by governance, redistribution, and

skill-building policies.

Mains Focus Points

(GS-III: Economy, GS-II: Governance, Essay, Ethics)

Engels’ Pause Analogy

• Industrial Revolution → productivity ↑, wages stagnant, inequality ↑.

• AI Revolution → similar risks: job displacement, stagnant wages, concentrated

gains.

• Raises key question of productivity vs welfare distribution.

Economic Effects of AI

• AI is a General Purpose Technology (GPT) like electricity, steam, internet.

• Potential: boosts productivity across industries.

• Reality: early gains captured by big tech firms, advanced economies.

• Workers face rising costs of reskilling, cloud/data access, certifications.



Global Inequality Dimensions

• PwC: AI could add $15.7 trillion to global GDP by 2030, but gains concentrated

in US, China, few firms.

• IMF: 40% of jobs globally exposed to AI; advanced economies face high-skilled

substitution; developing economies face exclusion.

• Deepens North-South divide and intra-country inequality.

Early Markers of a Modern Engels’ Pause

• Productivity ↑ but wages stagnant (e.g., call centres, tech firms cutting jobs

while boosting efficiency).

• Rising costs of complements (skills training, cloud infra).

• Unequal distribution of gains (oligopoly of AI giants).

• Job/task transformation (AI in medicine, airports, education, etc.).

Policy Responses

• Skilling & Reskilling: Continuous learning models (e.g., Singapore’s

SkillsFuture; MBZUAI in UAE).

• Redistribution of AI Rents: Robot tax, Universal Basic Income (UBI),

philanthropic funding.

• AI as Public Good: Open AI infra, compute, and datasets (e.g., K2Think.ai,

Apertus).

• Stronger Welfare State & Labour Institutions: Prevent unrest, ensure inclusive

growth.

Way Ahead

• AI Engels’ pause may be shorter than historical precedent if:

• Welfare systems and democratic institutions act effectively.

• AI is harnessed for healthcare, education, clean energy to directly

improve welfare.

• Ultimately, it’s a matter of governance and political will: productivity gains must

translate into human welfare gains.



Previous Year Questions

UPSC Prelims 2025

Consider the following statements regarding Al Action Summit held in Grand

Palais, Paris in February 2025:

1. Co-chaired with India, the event builds on the advances made at the.

Bletchley Park Summit held in 2023 and the Seoul Summit held in 2024.

2. Along with other countries, US and UK also signed the declaration on

inclusive and sustainable AI.

Which of the statements given above is/are correct?

a) 1 only

b) 2 only

c) Both 1 and 2

d) Neither 1 nor 2

Answer: (a

UPSC Prelims 2020

With the present state of development, Artificial Intelligence can effectively do

which of the following?

1. Bring down electricity consumption in industrial units

2. Create meaningful short stories and songs

3. Disease diagnosis

4. Text-to-Speech Conversion

5. Wireless transmission of electrical energy

Select the correct answer using the code given below:

(a) 1, 2, 3 and 5 only

(b) 1, 3 and 4 only

(c) 2, 4 and 5 only

(d) 1, 2, 3, 4 and 5

Ans: (b)



UPSC Mains 2023

Introduce the concept of Artificial Intelligence (AI). How does Al help clinical

diagnosis? Do you perceive any threat to privacy of the individual in the use

of AI in healthcare?





Context

• Globally, one-third of food produced is lost or wasted, undermining food

security and worsening the climate crisis.

• In India, post-harvest losses cost nearly ₹1.5 trillion annually (~3.7% of

agricultural GDP).

• Losses are especially high in fruits and vegetables (10–15%), and even staples

like paddy (4.8%) and wheat (4.2%) suffer.

• Each tonne lost = wasted nutrition + wasted water, energy, labour + higher GHG

emissions.

• A joint FAO–NIFTEM–GCF study shows:

• 33 million tonnes of CO2-equivalent emissions annually from food

loss in India.

• Paddy alone → >10 million tonnes CO2-eq due to methane intensity.

• Losses concentrated in handling, storage, distribution, unlike

consumer-driven waste in developed nations.

• Addressing food loss = key to India’s food security, farmer income, and climate

commitments.

About the Day

• International Day of Awareness of Food Loss and Waste (IDAFLW):

• Observed every year on September 29 (UNGA resolution, 2019).

• Aims to raise awareness of the impact of food loss and waste on food

security, nutrition, economy, and climate.

• Aligns with SDG 12.3: Halve global per capita food waste at retail and

consumer levels, and reduce food losses along production and supply

chains by 2030.

• In India, IDAFLW connects with ongoing efforts:

• National surveys on post-harvest losses (MoFPI,

NABARD/NABCONS).



• PM Kisan SAMPADA Yojana (PMKSY): modernising cold chains and

food processing.

• FLAPP (FAO Food Loss App, 2023): digital tool to monitor and reduce

losses.

Mains Focus Points

(GS-III: Economy, Agriculture, Environment, Climate; GS-II: Governance; Essay)

Scale of the Problem in India

• Post-harvest losses = ₹1.5 trillion annually.

• Major causes: poor cold chain infra, fragmented supply chains, low tech

adoption, weak logistics.

• High vulnerability in perishables, significant losses even in cereals.

Climate Connection

• 33 million tonnes of CO2-eq annually from food loss/waste in India.

• Paddy and livestock products → disproportionately high emissions.

• Food loss reduction = mitigation strategy for India’s NDC (Nationally

Determined Contributions) under Paris Agreement.

Solutions & Interventions

• Infrastructure & Technology

• Cold chains, refrigerated transport, solar cold storage, silos.

• Digital tools: IoT, AI forecasting, FLAPP app.

• Circular Economy Approaches

• Surplus food → food banks, community kitchens.

• Waste → compost, feed, bioenergy.

• Policy & Finance

• Subsidies, credit guarantees, low-interest loans for infra/tech adoption.

• Stronger inclusion of food loss targets in climate and agricultural policy.



Shared Responsibility

• Government → invest in resilient infrastructure, integrate into climate plans.

• Private sector → adopt circular models, modern storage/logistics.

• Civil society/academia → research, awareness, training.

• Consumers → mindful choices, reduce waste, support redistribution.

Way Forward

• IDAFLW serves as a call to action for nations like India.

• Reducing food loss =

• Food security + Farmer income stability

• Resource efficiency (water, energy, land)

• Climate mitigation (methane & CO2 reduction)

• “Saving food is saving climate and livelihoods.”



UPSC Civil Services Mains Examination

2023

• Discuss the consequences of climate change on food security in tropical

countries.

• Provide reasons for India's emergence as a net food exporter since the 1960s.

2022

• Explain the connection between the climate crisis and rising food insecurity

and suggest simultaneous solutions.

2021

• Analyze the challenges to crop diversification and the role of emerging

technologies.

• Assess how micro-irrigation can help address India's water crisis.

2020

• Identify the main constraints in the transport and marketing of agricultural

produce in India.

• Discuss the success and drawbacks of the rice-wheat system in India.

• Suggest measures to improve water storage and irrigation systems for

judicious use.

2017

• Analyze the reasons for declining rice and wheat yield and how crop

diversification can help stabilize yields.

• Examine the impact of subsidies on cropping patterns, diversity, and farmer

economy, and the significance of crop insurance, MSP, and food processing.

2015

• Discuss the concept and components of “Conservation Agriculture” in the

Indian context.



UPSC Civil Services Prelims Examination

2022

• Identify the most important anthropogenic source of both methane and nitrous

oxide among cotton, rice, sugarcane, and wheat.

• Define "Greenwashing".

2021

• Consider statements regarding India's preparation for Climate-smart

Agriculture.

• Define "blue carbon".

2020

• Describe "carbon fertilization".

• Identify preferred materials for environmentally sustainable rural road

construction.

2018

• Describe "carbon fertilization".

2017

• Identify potential sites for carbon sequestration to mitigate global warming.

2012

• Consider statements about the System of Rice Intensification (SRI).





Context

• In the 2010s, many States achieved stronger fiscal health through reforms, tax

collection efficiency, and high growth.

• Pandemic disrupted this: revenues shrank, expenditures soared, and

borrowing increased.

• CAG’s latest decadal report highlighted Uttar Pradesh’s ₹37,000 crore surplus,

but the real story is far more nuanced.

• India’s States collectively manage budgets larger than many countries and

spend more than the Union government on welfare and health — raising

questions about sustainability.

Key Issues in States’ Fiscal Health

Uneven Revenue Capacity

• Maharashtra → 70% of receipts from internal resources (2022-23).

• Uttar Pradesh → only 42%, rest from Union transfers.

• Arunachal Pradesh → just 9%.

• Vertical Imbalance: Rich States self-fund; poorer States depend on Delhi.

Volatile Non-Tax Revenues

• Kerala → lotteries (₹12,000 crore).

• Odisha → mining royalties (90% of non-tax income).

• Telangana → land sales (₹9,800 crore).

• All highly uncertain & unsustainable.

Rising Borrowings & Debt

• Pandemic triggered spike in State borrowings.

• Andhra Pradesh & Bihar → sharp increases, debt at 35–39% of GSDP.

• Goa conservative (27%).

• Gujarat stable (~20%), Kerala persistently high (~37%), Punjab stressed (~45%).



• Small NE States (Manipur, Mizoram, Nagaland, Meghalaya) → liabilities 40–60%

of GSDP.

• Odisha reduced borrowings to 15% of GSDP (best performer).

Welfare Paradox

• Surpluses often reflect Union transfers & accounting gains, not fiscal

prudence.

• Populist welfare schemes (free power, farm loan waivers, subsidies) → deferred

costs.

• Off-budget borrowings, GST compensation delays, and corporate tax cuts →

masked deficits.

• Result: lavish welfare promises but fragile fiscal base.

Implications

• For Development: Fiscal stress affects investments in health, education,

infrastructure.

• For Federalism: Reliance on Union transfers increases centralisation.

• For Stability: Rising debt burdens → crowding out of future welfare & capex.

• For Climate & Growth: Resource dependence (mining, land sales) risks

ecological and fiscal sustainability.

Way Forward

• Broaden Revenue Base: Improve GST efficiency, strengthen local tax collection.

• Cap Volatile Revenues: Reduce reliance on lotteries/land/mining.

• Sustainable Borrowing: Link debt to productive capital expenditure.

• Reform Fiscal Transfers: More predictable, transparent Union-State transfers.

• Prioritise Capex over Populism: Focus on health, infra, education over short-

term freebies.

• Improve Fiscal Discipline: Transparent reporting, limit off-budget borrowings.





Context

• On September 28, 2015, ISRO launched AstroSat, India’s first dedicated multi-

wavelength space observatory, aboard PSLV-C30 (XL) from Sriharikota.

• Designed for a mission life of 5 years, it has successfully completed 10 years of

operation in 2025, continuing to deliver valuable astronomical data.

• In a decade, AstroSat has contributed to major discoveries, including observations

of black holes, neutron stars, Proxima Centauri, and the first detection of far-

ultraviolet (FUV) photons from galaxies 9.3 billion light years away.

• ISRO commemorated the milestone, noting AstroSat’s role in expanding India’s

space-based science capabilities.

About AstroSat

Purpose

• India’s first multi-wavelength space observatory.

• Designed to observe the universe in visible, ultraviolet (UV), low-

energy X-ray, and high-energy X-ray bands simultaneously.

• Enables study of celestial sources like stars, galaxies, black holes, and

neutron stars.

Key Payloads (5 Instruments)

• UVIT (Ultraviolet Imaging Telescope): Observes the sky in visible and

UV wavelengths.

• LAXPC (Large Area X-ray Proportional Counter): Studies X-ray timing

and spectra of cosmic sources.

• CZTI (Cadmium–Zinc–Telluride Imager): Detects hard X-rays; useful in

studying pulsars, black holes, gamma-ray bursts.

• SXT (Soft X-ray Telescope): Studies soft X-ray emissions from celestial

bodies.

• SSM (Scanning Sky Monitor): Monitors X-ray sky for transient

phenomena.



Collaborations

• Jointly realised by ISRO with participation from leading Indian research

institutions:

• Inter University Centre for Astronomy and Astrophysics (IUCAA)

• Tata Institute of Fundamental Research (TIFR)

• Indian Institute of Astrophysics (IIA)

• Raman Research Institute (RRI)

• International collaboration: institutions from Canada and the U.K.

Significance

• First Indian observatory enabling simultaneous multi-band space

observations.

• Strengthens India’s capabilities in astrophysics and space science

research.

• Complements global missions like NASA’s Hubble or Chandra, offering

cost-effective, indigenous expertise.

• Demonstrates India’s scientific maturity beyond Earth-observation and

planetary missions.



Previous Year Questions

UPSC Prelims 2016

With reference to ‘Astrosat’, the astronomical observatory launched by India,

which of the following statements is/are correct?

1. Other than USA and Russia, India is the only country to have launched a

similar observatory into space.

2. Astrosat is a 2000 kg satellite placed in an orbit at 1650 km above the

surface of the Earth.

Select the correct answer using the code given below.

a) 1 only

b) 2 only

c) Both 1 and 2

d) Neither 1 nor 2

Ans d


