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* Key Terms and Explanations

* Strait of Hormuz: A narrow chokepoint between the Persian Gulf and the Gulf of Oman. It is the world's most important oi
roughly one-fifth of the world's total oil consumption passes through it.

sit pass;

* Sovereignty: The supreme authority of a state to govern itself. In this context, Iran is asserting legal control over a global maritime artery,
challenging the "Freedom of Navigation" principle.

* Sanctions Relief: The lifting of economic penalties (trade barriers, asset freezes) typically used by the U.S. as leverage to influence Iranian
policy.

* Non-State Militias: Armed groups that operate independently of a state government but often receive state support (e.g., Hezbollah in
Lebanon, Hamas in Gaza).

* IRGC (Islamic Revolutionary Guard Corps): A branch of the Iranian Armed Forces intended to protect the country's Islamic republic system. It
is a powerful political and economic actor within Iran.

* Main Arguments and Substantive Parts

* The core of the current standoff lies in two diametrically opposed "peace" frameworks:
* The U.S. Proposal (The "Carrot and Stick" Approach)

* The Offer: Full sanctions relief and a ceasefire.

* The Demand: Iran must dismantle its nuclear program, limit its missile capabilities, reopen the Strait of Hormuz, and cease support for
regional proxies like Hezbollah.

* The Goal: To neutralize Iran’s regional influence and ensure global energy security.

* The Iranian Counter-Terms (The "Sovereignty" Approach)

* Cease Aggression: An immediate end to military strikes and targeted assassinations (referencing the Feb 28 events).

* Reparations: Financial compensation for war damages, shifting the narrative from Iran as an "aggressor" to Iran as a "victim."

* Maritime Control: Formal recognition of Iranian sovereignty over the Strait of Hormuz.

\ Multi-Front Peace: An end to fighting across all regional theaters, not just a bilateral truce.

S



* The "Tanker War" (1980s): During the Iran-lraqg war, both sides attacked
commercial shipping in the Persian Gulf, leading to U.S. naval intervention.

* JCPOA (2015): The nuclear deal aimed at curbing Iran's nuclear ambitions in
exchange for sanctions relief.

* The "Maximum Pressure" Campaign (2018): The U.S. withdrawal from the
JCPOA under the Trump administration, leading to the current cycle of escalation

* The "Shadow War" (Present): Transition from proxy conflicts to direct missile
exchanges between Iran and Israel.

e Historical Evolution of the Issue

* The tension is not a vacuum-sealed event but the result of decades of friction:
* 1979 Islamic Revolution: The turning point that transformed Iran from a key
U.S. ally to a "Revisionist State."

* Previous Year Questions (PYQs)

* Mains (2017): "The worldly status of the Strait of Hormuz makes it a vital C
chokepoint. Discuss its significance for India’s energy security." \

* Mains (2020): "The 'West Asian' crisis is no longer just about Israel and
Palestine. Evaluate the role of the Iran-Saudi rivalry in shaping the region."

* Prelims (2022): Location-based questions on the Persian Gulf and surrounding
countries.
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* Key Terms and Explanations

» Strategic Petroleum Reserve (SPR): Emergency fuel storage maintained by a country to ensure energy security during supply
disruptions.

* Example: India’s underground salt caverns in Visakhapatnam and Mangaluru.

e Strait of Hormuz: A narrow, strategically vital waterway between the Persian Gulf and the Gulf of Oman. It is the world's most
important oil chokepoint.

* Non-Aligned Movement (NAM): A forum of 120 developing world states that are not formally aligned with or against any major
power bloc. It originated from the Bandung Conference (1955).

* Mediation vs. Brokering ("Dalal"): Mediation is a formal diplomatic effort to resolve disputes. The term "dalal" (broker/agent), used
colloquially in the text, implies a transactional or opportunistic role in international relations.

* Secondary Sanctions: These occur when one country (e.g., the U.S.) penalizes a third party (e.g., India) for trading with a sanctioned
country (e.g., Iran or Russia).

* Main Arguments and Substantive Parts

* The "Balanced Position" Thesis: The government argues that India cannot afford a partisan stance due to the 10 million (1 crore)
Indian diaspora in West Asia and the region’s role as India's primary energy source.

* Energy Security vs. Supply Chains: While the physical reserve (74 days) is stable, the LPG supply cycle has doubled (from 20 to 45
days), indicating that logistics and maritime security are more immediate threats than total resource depletion.

* Pakistan’s Role: The government dismisses Pakistan’s role as a mediator between the U.S. and Iran as historical "brokerage"
than genuine diplomatic leadership, dating back to the 1980s.

* Multi-Alignment Strategy: India continues to trade with the U.S. (top trading partner) and Israel (tech/defense part
simultaneously engaging Iran for maritime passage and Russia for oil.

* Opposition Critique: The primary counterargument is that India’s "silence" on unilateral strikes against sovere' s undermines
its traditional standing as a leader of the Global South and a defender of international law.



e Historical Evolution of the Issue

* Cold War Era (1947-1991): India pioneered Non-Alignment. Relations with Iran were cordial
but complicated by Pakistan’s proximity to the U.S.-led CENTO alliance.

* The 1979 Revolution: The fall of the Shah of Iran changed regional dynamics. India was one of
the first to recognize the Islamic Republic, balancing its ties despite U.S. pressure.

* Post-1991 Liberalization: India moved closer to the U.S. (123 Agreement) and Israel, leading
to a "tightrope walk" where India occasionally voted against Iran in the IAEA regarding its nuclear
program.

* The JCPOA Era (2015-Present): After the U.S. withdrew from the Iran Nuclear Deal in 2018,
India faced immense pressure to stop oil imports from Iran, leading to the current "strategic
silence" or balanced diplomacy.

* Previous Years’ Questions (PYQs)

* UPSC Mains (2022, GS2): "India is a third-world country and its foreign policy is still
characterized by the remnants of the Cold War." Discuss.

* UPSC Mains (2017, GS2): "The regional hotspots of the world... West Asia... have a direct
impact on India." Analyze.

* UPSC Prelims (2020): Question regarding the importance of the Strait of Hormuz and
location-based questions on the Persian Gulf.
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India aiming for 60% non-fossil fuel power sources by 2035
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* Key Terms and Explanations

* Nationally Determined Contributions (NDC): Under the Paris Agreement, NDCs are non-binding national plans highlighting
climate actions, including targets for reducing emissions. Think of it as a "voluntary report card" where each country sets its own
goals.

* Emissions Intensity: The volume of greenhouse gases emitted per unit of GDP. If India’s GDP grows while its emissions stay the
same or grow slowly, its emissions intensity decreases.

* Carbon Sink: A natural or artificial reservoir that absorbs more carbon than it releases. Example: A massive new afforestation
project in the Aravallis acts as a sink by soaking up CO_2.

* Global Stocktake (GST): A fundamental mechanism of the Paris Agreement used to monitor the implementation of the treaty
and assess collective progress. It’s the world’s "reality check."

* CBDR-RC (Common but Differentiated Responsibilities and Respective Capabilities): A principle within the UNFCCC that
acknowledges all states have a shared obligation to address climate change but denies that all states should bear equal
responsibility. It highlights the gap between developed and developing nations.

* Installed Capacity vs. Generation: "Capacity" is the maximum potential output of power plants (the "size of the engine"), while
"Generation" is the actual electricity produced over time (the "distance driven"). India has high RE capacity but lower actual
generation due to the intermittency of sun and wind.

* Main Arguments and Substantive Parts

* The 2035 Pivot: India has raised its ambition, pledging 60% non-fossil installed capacity by 2035 (up from 50% by 2030). This
shows a "ratchet effect" where goals become progressively more ambitious.

* The Decoupling of Growth and Emissions: By aiming for a 47% reduction in emissions intensity, India argues it can achieve
"Green Growth"—expanding its economy without a linear increase in pollution.

* Global South Leadership: A major argument is that while developed nations are "backtracking" or "rolling back" climate policies
due to energy security or conflict, India is doubling down, positioning itself as a responsible global stakeholder.

* Implementation Success: India’s confidence stems from the fact that it achieved its initial 40% non-fossil target (set in 2015) nine
years ahead of schedule.

* Counter-Arguments (The 1.5°C Gap): Some analysts argue that while India’s targets are ambitious for a developing nation, they
are still insufficient to keep global warming below the critical 1.5°C threshold.



* Historical Evolution of the Issue

* Pre-1992: Environment protection was largely domestic (e.g., Wildlife Protection Act 1972).

* 1992 (Earth Summit): Adoption of the UNFCCC; India joins as a "Non-Annex |I" (developing) country.

* 2008 (NAPCC): India launches the National Action Plan on Climate Change with eight core missions, including the Solar Mission.
* 2015 (Paris Agreement): India commits to its first NDC (33-35% intensity reduction and 40% non-fossil capacity by 2030).

* 2021 (COP26 Glasgow): PM Modi announces "Panchamrit" goals, including the "Net Zero by 2070" target.

* 2025/26 (Present): Introduction of the 2035 NDC, shifting the focus toward deeper decarbonization.

* Previous Years’ Questions (PYQs)

* Mains (2021): "Describe the outcomes of the 26th session of the COP to the UNFCCC. What are the commitments made by India
in this conference?"

* Mains (2022): "Explain the purpose of the Green Grid Initiative announced at World Leaders Summit of the COP26."
* Prelims (2016/2017): Questions on the Paris Agreement, NDCs, and the International Solar Alliance.
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* Key Terms and Explanations

* Cauvery Basin: A river basin in Southern India covering parts of Karnataka, Tamil Nadu, Kerala, and Puducherry. It
is often called the "Dakshina Ganga."

* CMIP6 (Coupled Model Intercomparison Project Phase 6): The latest generation of global climate models used to
project future climate change. It helps scientists understand how various factors like greenhouse gases affect the
Earth.

* Constrained Modelling: A method used to reduce errors in climate models. Instead of relying on raw data,
researchers "constrain" or filter the models based on how well they match historical, observed data (like actual river
flow from 1951-2012).

* Streamflow: The volume of water passing through a river channel over a specific period. It is a key indicator of
water availability for irrigation and drinking.

*  TMCFT (Thousand Million Cubic Feet): A unit of measurement for large volumes of water, commonly used in India
to describe reservoir capacities and water sharing.

* Cusec: Short for "cubic feet per second," representing a unit of flow rate.

* River Interlinking: A civil engineering project that connects two or more rivers by a network of canals and
reservoirs to transfer water from "surplus" basins to "deficit" ones.

* Main Arguments and Substantive Parts

* The core thesis posits that while global warming will likely make most Indian rivers wetter, the Cauvery is a
geographical outlier facing a "near-term decline" of 3.5% in water flow between 2026 and 2050.

* The Divergence: Most major rivers (Indus, Ganga, Brahmaputra) are expected to see increased flow due to
intensified monsoons. However, the Cauvery is projected to face a persistent dry spell.

* Historical Decline: Evidence shows the river already experienced a 28% decline in streamflow between 1951 and
2012.

* Methodological Rigor: The study argues that "raw" climate models are often biased. By using only the 8 out of 22
models that accurately reflected the Indian monsoon's seasonality, the researchers found a much bleaker outlook for
the Cauvery than unconstrained models suggested.

* Geopolitical Implication: A decline in water volume will inevitably exacerbate the long-standing water-sharing
conflict between Karnataka and Tamil Nadu.

* Proposed Mitigation: The researchers suggest that large-scale infrastructure projects, specifically the Godavari-
Cauvery link, may shift from being "ambitious proposals" to "absolute necessities."



e Historical Evolution of the Issue

* Pre-Independence (1892 & 1924): Agreements between the Princely State of Mysore
(Karnataka) and the Madras Presidency (Tamil Nadu) laid the groundwork for water sharing
but sowed seeds of modern discontent.

* Post-Independence (1950s—1970s): Expansion of irrigation in Karnataka led to protests
from Tamil Nadu, which relied on the established Mettur Dam system.

* 1990: Formation of the Cauvery Water Disputes Tribunal (CWDT) after decades of failed
bilateral talks.

* 2007: The CWDT issued its final order, allocating specific tmcft to the four riparian states.

* 2018: The Supreme Court Verdict modified the CWDT award, slightly increasing
Karnataka’s share (for Bengaluru's drinking water) and reducing Tamil Nadu’s, while declaring
the river a "national asset."

* 2023-2024: Renewed tensions surfaced due to deficit rainfall, highlighting that the legal
framework struggles to function during "distress years.”

* Previous Years’ UPSC Questions

* Mains (2017, GS 2): "Constitutional mechanisms to resolve the inter-state water disputes
have failed to address and solve the problems. Is the failure due to structural or process
inadequacy or both? Discuss."

* Mains (2013, GS 1): "It is said that India has enough water for its needs, but not enough
for its waste. Comment."

* Prelims (2015): Question regarding the tributaries of the Cauvery River (Hemavati,
Arkavathy, etc.).
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* Key Terms and Explanations

* National Song (Vande Mataram): Composed by Bankim Chandra Chattopadhyay, it played a central role in the Indian independence mo
Unlike the National Anthem, it does not have the same specific constitutional status under Article 51A.

* National Anthem (Jana Gana Mana): Composed by Rabindranath Tagore; officially adopted on January 24, 1950. It is protected by the Prevention
of Insults to National Honour Act, 1971.

* Article 51A (Fundamental Duties): Added by the 42nd Amendment (1976), it lists the duties of citizens. Article 51A(a) specifically mentions respect
for the National Flag and the National Anthem, notably omitting the National Song.

* Constitutional Tort/Conscience: Under Article 25, every citizen has the freedom of conscience. Compelling a person to perform an act that violates
their religious or personal beliefs can be seen as a violation of this right.

* Advisory vs. Mandatory: An "advisory" is a recommendation or guideline without penal consequences for non-compliance, whereas a "mandatory"
order carries legal weight and punishment for defiance.

* Main Arguments and Substantive Parts
* The Petitioner’s Argument

* Compelled Patriotism: The petitioner argues that even without a penalty, an official circular creates a "social burden" and psychological pressure to
conform, which infringes upon the right to remain silent or follow one's conscience.

* Protocol Hierarchy: Concerns were raised that playing the 3-minute Vande Mataram before the 55-second National Anthem effectively demotes
the Anthem to an "epilogue."

* The Court’s Observation
* Lack of Coercion: The Court noted that the use of the word "may" in the advisory signifies choice, not a mandate.

* Premature Litigation: Since no one has been penalized or "singled out" yet, the court viewed the challenge as based on vague apprehensions rather
than actual injury.

* The Government’s Stance

* Organic Respect: The Solicitor General argued that respect for national symbols should be natural and inherent to citizenship, echoing the spirit of
Fundamental Duties.



e Historical Evolution of the Issue

* 1870s: Bankim Chandra Chattopadhyay writes Vande Mataram; it becomes a rallying
cry during the Anti-Partition of Bengal movement (1905).

* 1950: Dr. Rajendra Prasad (President of the Constituent Assembly) declares Jana Gana
Mana as the National Anthem but accords Vande Mataram "equal status" due to its
historical role.

* 1971: The Prevention of Insults to National Honour Act is passed, providing legal
protection to the Anthem and Flag.

* 1986 (Bijoe Emmanuel Case): The Supreme Court rules that children belonging to
'Jehovah’s Witnesses' could not be forced to sing the National Anthem if it violated their
religious beliefs, as long as they stood respectfully.

* 2016-2018: The SC initially mandated playing the National Anthem in cinema halls but
later modified it to be optional.

* Previous Years' Questions (PYQs)

* UPSC Mains (2017, GS2): "Examine the scope of Fundamental Rights in the light of the
move towards making the singing of the National Anthem mandatory in cinema halls."

* UPSC Mains (2019, GS2): "Enumerate the Fundamental Duties enshrined in the
Constitution of India. Are they enforceable by a writ of mandamus?"

* UPSC Prelims (2015): Question regarding the "To uphold and protect the Sovereignty,
Unity and Integrity of India" being a provision in the Fundamental Duties.
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Cabinet approves revamped UDAN
scheme with changes in subsidy

Jagriti Chandra

NEW DELHI

In a significant policy shift,
the Centre has extended
the subsidy period for air-
lines on select Tier-2 and
Tier-3 routes from three to
five years, after a large
share of those routes fell
into disuse. The shift
comes under the modified
UDAN scheme, approved
by the Union Cabinet on
Wednesday with a total
outkay of 228,840 crore,

The subsidy will also
shift from a levy embedded
in airfares to direct funding
from the exchequer.

Out of the total 328,840
crore outlay for the modi-
fied UDAN scheme,
210,043 crore is set aside
for a subsidy to support air-
lines flying on regional
routes over the next 10
years. A government offi-
cial explained that airlines
would receive subsidy sup-
port for specific routes for
five years at a stretch,

Under the  earlier

o, S

The revised scheme will also support airport operations and
maintenance at selected airports. FILE PHOTO

scheme design, these sub-
sidies were not funded by
the exchequer but through
a Regional Connectivity
Scheme (RCS) levy built in-
to airfares on non-UDAN
routes.

Viability concerns

Subsidies  were also
capped at three years to
push airlines towards self-
sustaining routes. Howev-
er, a Comptroller and Aud-
itor General (CAG) report
found that only 7% to 10%

of these routes had re-
mained viable beyond the
subsidy period. As of Fe-
bruary 2026, of the 663
routes launched under the
UDAN scheme since 2017,
327 routes had been dis-
continued, according to
data recently presented in
Parliament by Minister of
State for Civil Aviation Mu-
ralidhar Mohol,

The 128,840 crore out-
lay marks a nearly six-fold
jump in funding for UDAN,
At its launch in 2017, the

government had ear
marked 34,500 crore over
10 years, primarily to re-
vive unused airports,

Under the maodified
UDAN announced on Wed-
nesday, 100 airports will be
redeveloped from unused
alrstrips, with an outlay of
2,159 crore over eight
years, aimed at expanding
the regional aviation
network.

The revised scheme, ho-
wever, goes beyond infras-
tructure development to
also support airport opera-
tions and maintenance at
low traffic airports, capped
at 33.06 crore per airport
and 90 lakh per heliport
or water aerodrome, with
a total estimated cost of
12,577 crore covering
around 441 aerodromes.

In a push to improve
last-mile connectivity, par-
ticularly in remote and dif-
ficult terrains, the scheme
also proposes to develop
200 helipads, each costing
S crore, amounting to an
investment of 33,661 crore.




.

* Key Terms and Explanations

* UDAN (Ude Desh ka Aam Nagrik): A regional connectivity scheme (RCS) launched in
2017 to make air travel affordable and widespread.

* Viability Gap Funding (VGF): A one-time or deferred grant provided by the government
to infrastructure projects that are economically justified but fall short of financial
profitability.

*  Example: If a flight costs X5,000 to operate per seat but the "common man" can
only pay X2,500, the government pays the difference to the airline.

4 * Tier-2 and Tier-3 Cities: Classifications based on population. Tier-2 usually refers to
cities with 50,000 to 100,000 people, while Tier-3 includes smaller towns.

* Exchequer Funding: Money coming directly from the government’s central treasury
(taxpayer money) rather than an internal industry levy.

* RCS Levy: Previously, a small fee was charged on flights between major metros (like
Delhi-Mumbai) to create a pool of money to fund rural routes.

* Water Aerodrome: An area of open water used by seaplanes or amphibians for landing
and take-off.

* Main Arguments and Substantive Parts

* The core thesis of the revamped scheme is that regional connectivity cannot survive on
short-term subsidies alone. * Extension of Support: Increasing the subsidy period from 3
to 5 years acknowledges that regional routes take longer to mature and become "self-
sustaining."

* Massive Financial Escalation: A six-fold increase in outlay (from 4,500 cr to X28,840 cr)
signifies the government’s realization that the "low-hanging fruit" of regional aviation has
been picked; the remaining 400+ aerodromes require much heavier lifting.

* Shift in Funding Source: Moving from a "levy on airfares" to "direct exchequer funding"
prevents ticket prices on main routes from rising further while ensuring a more stable
credit line for regional airlines.

== ¢ Failure of the 3-Year Model: The CAG report cited in the article acts as the primary
evidence—only 7-10% of routes survived without help, necessitating this policy correction.




* Historical Evolution of the Issue

* Pre-2017: Aviation was largely "metro-centric." Smaller cities relied
on crumbling airstrips left over from WWII or the British Era.

e 2017 (UDAN 1.0): The scheme launched with the goal of connecting
"unserved" and "underserved" airports. Focus was on fixed-wing
aircraft.

e 2018-2022 (UDAN 2.0 to 5.0): Iterative versions introduced
connectivity for helipads, seaplanes, and specific regions like the North
East (UDAN Plus) and tourism routes.

e 2024-2026 (The Revamp): Transition to a long-term infrastructure
and maintenance support model (10-year outlook) rather than just a
"startup" subsidy.

* Previous Years’ UPSC Questions

* GS3(2017): "Examine the role of the aviation sector in India’s
economic growth. Discuss the challenges faced by the UDAN scheme."

* GS3(2022): "Infrastructure is the wheels of the economy. In light of
this, discuss the significance of the PM Gati Shakti Master Plan."

* Prelims (2018/2020): Questions on the features of VGF and the RCS-
UDAN scheme.
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* Key Terms and Explanations

* Hypersalinity: A condition where water salinity levels significantly exceed those of the open ocean. In the Gulf, salinity reaches 44—
70 parts per thousand (ppt), compared to the global average of 35 ppt, due to high evaporation and limited freshwater inflow.

* Intertidal Zone: The area where the ocean meets the land between high and low tides. It is a harsh but productive "biological
bridge" that recycles organic matter.

* Land Reclamation: The process of creating new land from the sea, often seen in the Gulf through projects like Dubai’s Palm
Jumeirah. It frequently buries seagrass and coral habitats.

» Desalination Brine: The highly concentrated salt solution (often mixed with anti-scaling chemicals and heavy metals) discharged
back into the sea after freshwater is extracted.

* (Carbon Sinks: Natural environments (like mangroves and seagrass) that absorb more carbon than they release, playing a crucial role
in mitigating climate change.

* Main Arguments and Substantive Parts
* The core thesis of this analysis is that the "Oil Boom" has come at a staggering ecological cost.

* The Paradox of Extremes: The Gulf is a "natural laboratory." Its species are already adapted to heat and salt that would kill life
elsewhere. However, human activity is pushing these "extremists" past their biological limits.

* From Pearls to Petroleum: The economic shift from pearl oysters to offshore oil rigs replaced a sustainable, biological economy with
a high-risk, industrial one.

* Urbanization as an Invasion: With 85% of the population on the coast, the physical "hardening" of the shoreline (seawalls, 2
islands) has eliminated the "soft" habitats (mudflats, mangroves) required for biodiversity.

* The Desalination Dilemma: The region’s survival depends on desalinated water, yet the byproduct (hot brine) create: S
that threaten the very sea life the region relies on for food security.



e Historical Evolution of the Issue

* Pre-1920s (The Pearl Era): The Gulf was the global center for natural
pearls. The ecology was largely intact, governed by seasonal fishing and
diving.

* 1920s-1930s (Economic Collapse): The introduction of Japanese

cultured pearls crashed the local economy, creating a vacuum that oil
eventually filled.

* 1970s (The Great Transformation): Discovery of massive oil reserves led
to the fastest urbanization in human history. Offshore platforms became
permanent features.

* 1991 (Ecological Catastrophe): The Gulf War saw the largest oil spill in
history, releasing millions of barrels and proving how geopolitical conflict
acts as an environmental "force multiplier."

* Present Day (The Anthropocene Shoreline): Large-scale dredging and
the climate crisis (coral bleaching) have turned the Gulf into one of the
most degraded marine ecosystems on Earth.

* Previous Years’ UPSC Questions

* GS 3(2022): "Discuss the causes and effects of oil pollution in the
marine environment."

* GS1(2017): "How do ocean currents and water masses differ in their
impacts on marine life and coastal environment?"

* GS 2(2020): "The critical region of West Asia has seen a shift from
geopolitical rivalry to geo-economic cooperation. Comment." (Note: This
article adds the 'Geo-ecological' layer to this).
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* Key Terms and Explanations

* Antiproton: The "evil twin" of a proton. It has the exact same mass as a proton but carries a negative
electrical charge.

* Antimatter: Material composed of antiparticles. Every fundamental particle (electron, quark, etc.) has
a corresponding antiparticle with the opposite charge.

* Annihilation: The process that occurs when a particle and its antiparticle meet. They vanish and their
entire mass is converted into energy (governed by SE=mc”25S).

* Example: If an antiproton touches the wall of its container (made of matter), both the antiproton
and a proton from the wall disappear in a flash of gamma radiation.

* Superconducting Magnets: Magnets made from coils that, when cooled to cryogenic temperatures,
have zero electrical resistance. This allows them to create the incredibly strong magnetic fields needed to
"levitate" antiprotons so they don't touch the container walls.

» Vacuum Flask/Trap: A container devoid of air. Since air is "matter," antiprotons must be kept in a
vacuum to prevent accidental collisions with gas molecules.

* CERN: The European Organization for Nuclear Research. It houses the Large Hadron Collider (LHC) and
is the global hub for particle physics.

* Main Arguments and Substantive Parts

* The core thesis of this experiment is that antimatter is no longer lab-bound. * The Problem:
Antimatter is extremely difficult to produce and even harder to keep. Currently, researchers who want to
study it must go to CERN because that is the only place it can be "manufactured.”

* The Solution: Develop a "Transportable Antiproton Trap." This 1,000-kg device uses cryogenics and
magnetic levitation to keep antimatter stable during transit.

* The Evidence of Success: A test drive where 91 out of 100 antiprotons survived a 30-minute journey.
This proves that the magnetic fields can compensate for the vibrations and "bumps" of a moving truck.
* The Goal: To enable high-precision comparisons between matter and antimatter in different
environments (like the University of Disseldorf) to see if they behave differently under gravity or other
forces.



&
e Historical Evolution of the Issue

* 1928 (Theoretical Prediction): Paul Dirac predicted the existence of
antimatter through the Dirac Equation, which combined quantum mechanics
and special relativity.

* 1932 (Discovery): Carl Anderson discovered the positron (anti-electron) in
cosmic rays.

* 1955 (Antiproton Discovery): Segré and Chamberlain produced
antiprotons at the Berkeley Bevatron.

* 1995 (First Anti-atoms): CERN created the first anti-hydrogen atoms,
though they lasted only nanoseconds.

* 2010s (Trapping): The ALPHA experiment at CERN successfully trapped
anti-hydrogen for over 15 minutes.

* Present Day (The Mobile Era): The focus has shifted from "making" it to
"moving" it, allowing for decentralized research.

* Previous Years’ UPSC Questions

* Prelims (2017): Question on the "Standard Model" of particle physics and
the Higgs Boson.

* Mains (2014, GS Ill): "Scientific research in India is lagging behind...
Discuss." (Can be used as a contrast to CERN's progress).

* Prelims (2010): Question regarding the Large Hadron Collider and its
purpose.
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* Key Terms and Explanations

* Ministerial Conference (MC): The highest decision-making body of the WTO, consisting of trade ministers from all 166 member states. It meets roughly
every two years to negotiate and update the rules of global trade.

* Most Favoured Nation (MFN): A core principle of the WTO (Article | of GATT) which stipulates that a country cannot discriminate between its trading
partners. If you grant someone a special favor (like a lower customs duty rate), you have to do the same for all other WTO members.

* Bound Rates: The maximum tariff level a WTO member commits to for a specific product. Once a rate is "bound," a country cannot increase it without
negotiating with its trading partners.

* Appellate Body (AB): Often called the "Supreme Court of World Trade," it is a standing body of seven persons that hears appeals from reports issued by
panels in disputes brought by WTO members.

* Plurilateral Agreements: Agreements involving a subset of WTO members (e.g., Investment Facilitation) rather than the entire membership. Unlike
multilateral agreements, these only bind the signatories.

* E-commerce Moratorium: A long-standing agreement (since 1998) not to impose customs duties on electronic transmissions (e.g., software downloads,
digital music, streaming).

* Special and Differential Treatment (SDT): Provisions that give developing countries and Least Developed Countries (LDCs) special rights, such as longer
timeframes to implement agreements or technical assistance.

* Main Arguments and Substantive Parts
* The central thesis is that the WTO is facing an existential crisis characterized by a shift from rules-based multilateralism to power-based unilateralism.

* The U.S. "Assault" on Multilateralism: The U.S., once the architect of the WTO, is now its primary disruptor. It has weaponized tariffs and bypassed MFN
rules to counter China’s state-led economic model.

* Paralysis of the Dispute Settlement System: By blocking appointments to the Appellate Body, the U.S. has effectively removed the "legal teeth" of the
WTO, allowing countries to ignore rulings without consequence.

* The Legislative Logjam: The requirement for "consensus" has made it nearly impossible to create new rules. This has led to the rise of Plurilateralism as a
workaround, though critics (like India) fear this will fragment the global trade order.

* The Revenue-Development Gap: The E-commerce moratorium highlights a divide: developed nations seek "permanent"” duty-free digital trade, while
developing nations fear the loss of potential customs revenue as the economy digitizes.



e Historical Evolution of the Issue

e 1947-1994 (GATT Era): The General Agreement on Tariffs and Trade governed world trade with a focus on
reducing tariffs on goods.

¢ 1995 (The Birth of WTO): The Marrakesh Agreement established the WTO, introducing a more robust
dispute settlement mechanism and expanding rules to services (GATS) and intellectual property (TRIPS).

* 2001 (Doha Development Agenda): Launched to improve the trading prospects of developing nations. It
remains largely unfulfilled, leading to frustration and the shift toward Free Trade Agreements (FTAs).

* 2019-Present (Appellate Body Crisis): The AB ceased to function due to a lack of quorum, triggered by
U.S. vetoes on new appointments.

* 2024-2026 (The Road to MC14): A period marked by "friend-shoring," "de-risking," and the securitization
of trade (e.g., Chips Act, Inflation Reduction Act).

* Previous Years’ Questions (PYQs)

* Mains (2017, GS2): "The critical aspect of the WTO’s Agreement on Agriculture (AoA) is the issue of
domestic support. Discuss."

* Mains (2016, GS2): "What are the aims and objectives of the WTO? To what extent has the WTO been able
to achieve its goals?"

* Prelims (2015): "The 'Amber Box, Blue Box and Green Box' subsidies are related to which organization?"
(Ans: WTO).
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Why is Chennai’s microplastic
problem bigger than it looks?

What are the ecological risks of microplastics in beach sedimenis?

T.V. Padma

The story so far:

icroplastics, especially nylon
fibres, seem to be present
rather sparsely in Chennai's
beach sediments bart could
still wreak lomg-term ecological damage,
niw research has cautioned. A study by
researchers at VO, Chidambaram Colbege

in Thoothukudi examined the abundance,

sources, and ecological risks of
microplastics from bexch sediment
samiples from 15 shes along the Chennad
coast. The findings show fbres
domimating, with most particles smaller
than B0 .

Why does low abundance not mean
low risk?

“This study iz important because it shows
that microplastics are already present in
Chennai's beach sediments, even if we
den't always see them,” Sekhar Sehvam,
senior assistant professor at the

Department of Geology, V.OU
Chidambaram College, Thoothukudi,
said, =We found that most of the
microplastics are nylon Abres, which are
mare harmiful than many other plastics.”

In other words, even though Chennai's
beaches have fewer microplastics than
many global ones, the risk to marine life
rEmaing significant.

An additional insight from the study is
the disconnect between abundance-based
assessments and risk-based evaluations,
Shaji Erath, professor of geology at the
University of Kerala,
Thiruvananthapuram, said. Tradiional
manitoring often fecuses on microplastic
coums akone,

However, the study has shown that
polymer type, shape, and aging
characteristics are equally, if not more,
important in determining ecological risk,
e added.

What are the ecological concerns?
Ecological concerns in the siudy are

chiefly centred on marine life and coastal
ecsystents, D, Sebvam said. Small
arganisms living in beach sand, such as
wiorms, crabs, and shellfish, easily ingest
the small plastic Abres, which can go o
tor block or injure their digestive tracts,
Toic compounds in plastics can also
enter and podson their bodies.

According to Dr, Erath, besides feeding
by marine microorganisms, plankton, and
marine animalks, hazardous polymers
such as nylon pose higher ecological risks
due to iheir persistence, chemical
addivives, and capacity to adsorb
pollutants,

Fibre-shaped microplastics in
particular can alier habdrats by modifying
the structure of sediments, affecting the
benthic — or bortom laver — of seas and
the microhial communkties there, he
explained. There could also be prolonged
envirommental exposure and
long-distance transport of microplastics,
highlighting the: transboundary mature of
microplastic pollution.

How do human activities contribute?
Must microplastics found by the Chennai
study team were clearly linked to human
activities, according to Dr. Selvam. These
include Ashing, where damaged nets and
ropes shed plastic fragments that break
up into microplastics; synthetic dothes,
which release minuscule iibres when they
are washed; tourism and beach use; amd
urban sewage and stormwater drxins that
carry plastics into the sea,

Adter reaching the coast, they reenter
human bodies via seafood contaminated
by microplastics, among other pathways.
Seafsod in panticular can ferry both
harmful chemical substances and
disease-causing bacteria and other
microarganizms into the baody, causing
tissues to become inflamed and affecting
the hormaonal and immune systems over
longer periods,

Is it too late to act?

Right mow, microplastic pollution levels
are not so extreme in Chennai and better
waste managerment, responsthle fishing
practices, and public awareness can sl
prevent 3 much bigger problem in the
future, according 1o Dr, Selvam,

In the final analysis, the research has
reinforced the need for timely
podicy-driven interventions, including
better solld waste management, recweling
af Ashing gear, promotion of
hindegradahle alternatives, and public
awareness, Dr, Erath said,

(TV. Padrma is a science fournalist based in
New D)
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* Key Terms and Explanations '

* Microplastics: Plastic particles less than 5mm in diameter. They are categorized into primary (manufactured small, like microbeads)
and secondary (resulting from the breakdown of larger items).

* Nylon Fibers: A type of synthetic polymer often used in fishing nets and textiles. They are particularly persistent and hazardous due to
their high tensile strength and ability to adsorb toxins.

* Bioaccumulation: The gradual accumulation of substances, such as pesticides or microplastics, in an organism.

* Biomagnification: The process where the concentration of a substance increases as it moves up the food chain (e.g., from plankton to
fish to humans).

* Benthic Layer: The lowest ecological region of a body of water, including the sediment surface and sub-surface layers.

* Adsorption: The process by which molecules of a substance (like chemical pollutants) adhere to the surface of another (the
microplastic fiber).

* Main Arguments and Substantive Parts

* The core thesis posits that abundance is a poor proxy for risk. Even when microplastic counts are low, the qualitative nature of the
pollutants can cause disproportionate damage.

* The "Invisibility" Paradox: Lower concentrations of microplastics in Chennai compared to global averages create a false sense of
security. The study argues that the micro-size (<1000 pm) makes them more bioavailable to smaller organisms.

* Shape and Type over Quantity: Nylon fibers are identified as a primary threat. Their shape allows them to entangle digestive tracts
more effectively than spherical beads, and their chemical composition is more toxic.

* Habitat Alteration: Beyond biological ingestion, these fibers change the physical properties of beach sand, potentially affecting the
thermal regulation of eggs (e.g., sea turtles) or the permeability of sediments for microbial life.

* The Human Feedback Loop: Urban runoff, poor waste management, and synthetic laundry contribute to a cycle where plastics enter
the sea only to return to human systems via contaminated seafood.

N

S



* Historical Evolution of the Issue
* Pre-1950s: Minimal plastic use; coastal pollution was primarily organic or metallic.

* Post-1960s (The Plastic Revolution): Global shift toward synthetic fibers (Nylon/Polyester) in fishing and
textiles.

e 1970s-90s: Growing awareness of "macro-debris" (visible trash) on beaches; Chennai sees rapid urbanization
and industrialization.

e 2000s-2015: Focus shifts to "Great Pacific Garbage Patch"; India begins implementing Plastic Waste
Management Rules.

e 2018-Present: The focus narrows to "micro" and "nano" plastics. The Plastic Waste Management (Amendment)
Rules, 2022, introduced Extended Producer Responsibility (EPR), but enforcement in coastal fishing and textile
runoff remains a gap.

* Previous Years’ UPSC Questions
* Mains (2018): "What is 'microplastic'? How does it affect the marine ecosystem?"

* Mains (2019): "Coastal sand mining, whether legal or illegal, poses one of the biggest threats to our
environment. Analyze." (Relevant to beach sediment health).

* Prelims (2019): Question on "Microbeads" and why they are a cause of concern.
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What is mineral water and how does it
naturally contain dissolved minerals?

-
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* Key Terms and Explanations

* Aquifer: An underground layer of water-bearing permeable rock, rock fractures, or unconsolidated materials (gravel, sand, or
silt).

* Total Dissolved Solids (TDS): A measure of the dissolved combined content of all inorganic and organic substances present in a
liguid. It is a key indicator of water "hardness."

* Mineral Water: Water sourced from underground reservoirs that contains a specific, stable composition of minerals (calcium,
magnesium, etc.) and cannot be chemically treated.

* Percolation: The process by which water moves downward through the soil and rock layers, naturally filtering and absorbing
minerals along the way.

* Reverse Osmosis (RO): A water purification process that uses a partially permeable membrane to remove ions, unwanted
molecules, and larger particles from drinking water.

* Residual Chlorine: The low-level concentration of chlorine remaining in water after the initial disinfection to prevent re-
contamination during distribution through leaky pipes.

* Main Arguments and Substantive Parts

* Natural Enrichment Process: Mineral water is a product of geological time. As water moves through rock strata like limestone
or basalt, it dissolves minerals. The underground pressure eventually forces this "mineral soup" to the surface.

* Regulatory Rigidity: Unlike "packaged drinking water," true mineral water is strictly regulated (FSSAI/BIS in India; FDA in the
US). It must have a stable mineral profile across batches and prohibits chemical alteration.

* The Tap Water Dilemma in India: Most Indian tap water is "made" from surface rivers or borewells. Due to high path«
loads and aging infrastructure, it requires aggressive chemical disinfection (chlorination), often making it less palatab!
than mineral water.

* The Material Trade-off: Packaging involves a "trilemma" of safety, cost, and environment. Glass is inert but r is
convenient but leaches microplastics; Aluminum is recyclable but requires plastic linings.



e Historical Evolution of the Issue

* Pre-Independence: Water was primarily a community-managed resource
(wells, tanks, baolis). Colonial laws began the centralization of water supply
for urban centers.

* Post-1947: The focus shifted to large-scale irrigation and dam projects
(The "Temples of Modern India"). Urban tap water became a state-led utility.

* 1990s - The Bottled Boom: Economic liberalization and rising urban
health concerns led to the explosion of the bottled water industry (Bisleri,
Kinley).

* 2012 - Standard Updates: The Bureau of Indian Standards (BIS) updated
IS 10500:2012, setting modern benchmarks for drinking water quality.

* Present Day: Missions like Jal Jeevan Mission (Urban and Rural) aim to
provide "Functional Household Tap Connections" (FHTC), shifting the focus
back from bottled water to reliable public taps.

* Previous Years’ Questions (PYQs)

* Prelims (2021): With reference to the 'Water Credit', consider the
following statements...

* Mains (2020, GS3): "Suggest measures to improve water storage and
irrigation efficiency..."

* Mains (2018, GS2): "The Right to Clean Water is a part of the Right to
Life." Discuss in the context of Indian judicial pronouncements.
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FM defends Centre’s right to levy
cess, says Constitution allows it

The Hindu Bureau
NEW DELHI

Finance Minister Nirmala
Sitharaman on Wednesday
emphatically reiterated the
Centre’s right to collect
cesses and surcharges, say-
ing the Constitution al-
lowed it and the Centre
would continue to use the
provision.

However, she added
that over the last six years,
the government had spent
on the States 105% of what

Nirmala Sitharaman

it had collected through
cesses and surcharges.

That is, its spending has ex-

ceeded its collections.

She was replying to the
Lok Sabha debate on the
Finance Bill 2026, which
was passed on Tuesday fol-
lowing the conclusion of
her speech.

“The Constitution mak-
ers knew what they are do-
ing, and we all pay respects
to them,” she said, in res-
ponse to comments by sev-
eral MPs about the Centre’s
levy of cesses and sur-
charges that are not part of
the divisible pool that is
shareable with the States.




* Key Terms and Explanations

* Divisible Pool: This refers to the portion of gross tax revenue collected by the Central Government which, according to Article 280,
must be shared with the State governments based on the recommendations of the Finance Commission.

* Cess: A "tax on tax" levied for a specific purpose (e.g., Education Cess, Swachh Bharat Cess). Unlike ordinary taxes, the proceeds are
first credited to the Consolidated Fund of India and then earmarked for specific dedicated funds.

* Surcharge: An additional charge on the tax payable, usually levied on high-income earners. While a cess is purpose-specific, a
surcharge is generally intended to increase the overall tax burden on a particular segment to boost general revenue.

* Article 270 & 271: Under Article 270, most taxes are shared with states. However, Article 271 explicitly empowers Parliament to levy
surcharges for the purposes of the Union, which do not form part of the divisible pool.

* Consolidated Fund of India (CFl): The primary wallet of the government where all revenues received, loans raised, and money
received in repayment of loans are kept.

* Main Arguments and Substantive Parts
* The core of the recent debate centers on the vertical fiscal imbalance between the Union and the States.

* The Centre’s Position: The Union Government asserts that the Constitution provides an unambiguous mandate to levy cesses and
surcharges to meet specific national objectives (infrastructure, health, education). The Finance Minister's defense hinges on the claim
that the Union effectively "recycles" this money back to the states through Central Sector and Centrally Sponsored Schemes, often
spending more than 100% of the collected amount on state-centric development.

* The States' Grievance: States argue that the increasing reliance on cesses—which have risen from roughly 10% of gross tax revenue a
decade ago to nearly 20%—is a "backdoor" method of shrinking the divisible pool. Even if the Finance Commission recommends a 41%
share for states, the effective transfer is much lower because cesses are excluded from the calculation.

* The Evidence of Expenditure: The government points to the "105% spending" figure to argue that the Union is not hoarding wealth
but acting as a centralized distributor for nationwide welfare, ensuring that even revenue-deficit states benefit from collections made in
revenue-surplus regions.



e Historical Evolution of the Issue

* Pre-Independence (1935): The Government of India Act, 1935, laid the initial groundwork for
shared taxes, though the Union remained dominant.

* Constituent Assembly Debates: Framers included Article 271 as an "emergency" or
"extraordinary" measure to allow the Centre to raise funds without complex sharing formulas
during crises.

* Post-Liberalization (1990s): The use of cesses began to increase as the Centre sought to fund
specific social sectors without being tied to the Finance Commission’s sharing ratios.

» 80th Constitutional Amendment (2000): This introduced the "Alternative Scheme of
Devolution," making most Central taxes shareable, but it specifically kept cesses and surcharges out
of the pool.

* GST Implementation (2017): While many cesses were abolished, the GST Compensation Cess
was introduced, highlighting the continued reliance on this tool for fiscal bridging.

* Previous Years’ Questions (PYQs)

* UPSC Mains (2023, GS ll): "Explain the constitutional provisions under which the Financial
Relations between the Centre and the States are governed."

* UPSC Mains (2021, GS lll): "The issue of federalism is becoming more about fiscal relations than
political ones. Discuss."

* UPSC Prelims (2020): Questions regarding the "Divisible Pool" and "Finance Commission
recommendations."
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