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L.t. Gen. N.S. Subramani named
next CDS: Vice-Admiral Krishna
Swaminathan to be Navy chief
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* Key Terms and Explanations

* Chief of Defence Staff (CDS): The highest-ranking uniformed officer in the Indian Armed Forces.
The CDS acts as the "first among equals" among the service chiefs and serves as the single-point
military adviser to the government.

* Department of Military Affairs (DMA): A specialized department within the Ministry of
Defence (MoD) headed by the CDS. It deals with integrated promotions, mandates, and jointness
among the three services (Army, Navy, Air Force).

* Chief of the Naval Staff (CNS): The professional head and highest-ranking officer of the Indian
Navy, responsible for the operational readiness and strategic direction of naval forces.

* National Security Council Secretariat (NSCS): A three-tiered organization that assists the
National Security Adviser (NSA) on internal and external security, economic affairs, and strategic
planning.

* The "Vashisht" Medal Series (PVSM, AVSM, VSM): Military honors awarded for "distinguished
service of the most exceptional order" (PVSM) down to "distinguished service" (VSM). They signify
a career of sustained excellence and high-level responsibility.

* Main Arguments and Substantive Parts
* The core theme of these appointments is institutional continuity and strategic synergy.

* The Selection Process: The appointment of Lt.-Gen. N.S. Raja Subramani and Vice-Admiral
Krishna Swaminathan reflects the government’s preference for leaders with deep "jointness"
experience. Lt.-Gen. Subramani’s stint at the NSCS suggests a leader who understands the
intersection of military operations and national grand strategy.

« Transition Management: By announcing these names before the incumbents retire, the
government ensures a stable transition in the top brass, which is critical during a period of
geopolitical volatility along both the LAC and the maritime frontiers.

* Functional Expertise: The appointment of Vice-Admiral Swaminathan—a specialist in
Communication and Electronic Warfare—indicates a focus on "network-centric warfare" and
technology-driven naval strategy, moving beyond traditional platform-based thinking.



e Historical Evolution of the Issue

* Post-Independence (1947-1999): India maintained a "silo" system where the three services functioned independently. The Chiefs of Staff
Committee (CoSC) existed but lacked executive authority over all services.

* Kargil Review Committee (1999): Following the Kargil War, the committee recommended the creation of a CDS post to bridge the gap
between the political leadership and the military.

* Naresh Chandra Task Force (2012): Proposed a "Permanent Chairman of the Chiefs of Staff Committee" as a middle-ground solution.

* Creation of CDS (2019): Prime Minister Modi announced the post on Independence Day 2019. General Bipin Rawat became the first CDS in
2020, marking the most significant defense reform since independence.

* Present Day: The focus has shifted from merely having a CDS to institutionalizing the Theatrisation of Commands, where resources from all
services are pooled under a single commander for specific geographical regions.

* Way Forward

* Expediting Theatre Commands: The new CDS should prioritize the rollout of integrated commands to optimize resource utilization.
* Civil-Military Synergy: Strengthening the DMA’s role to reduce the time lag in procurement and policy implementation.

* Technology Induction: Focusing on Al, Drone Swarms, and Space-based assets as part of the "Atmanirbhar" initiative.

* HR Reforms: Reforming the promotion and training pipelines to create "Joint Officers" from the cadet level (NDA) onward.

Previous Years’ UPSC Questions (PYQs)

* UPSC 2020 (GS3): "Analyze the internal security threats and transborder crimes along Myanmar, Bangladesh, and Pakistan borders inc!
LOC." (Relevance: Strategic appointments in border commands).

* UPSC 2017 (GS3): "The objective of the 'Digital India' programme can be achieved only through the help of 'Cyber Security'. D
(Relevance: Vice-Admiral Swaminathan’s EW expertise).

* UPSC 2021 (GS3): "Discuss the role of the Chief of Defence Staff (CDS) in the context of the need for reforms in the high
organization of India."
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India test-fires advanced Agni missile
that can deploy multiple warheads

Press Trust of India
SEW DELHI

India has successfully test-
fired an advanced Agni
missile with the strategic
ability to deploy multiple
payloads to separate tar-
gets simultaneously — a
milestone that places the
country among a select
league of global powers.

The testing of the mis
sile with Multiple Indepen-
dently Targeted Re-Entry
Viehicle (MIRV) system was
carried out from Odisha's
A Abdul Kalam Island
on Friday, according to the
Defence Ministry.

The MIRV feature en-
sures that a single missile

An image from the flight trial
of an advanced -'1E;|1| rssile
on Frid dy. DEFENMCE MINISTHY

can deploy multiple war-
heads at different locations
simultaneously.

The missile was Might

tested with multiple pay-
loads, targeted o different
targets spatially distributed
over a large geographical
area in the Indian Ocean
Region, the  Ministry
added.

While the Ministry said
the flight test of an ad-
vanced Agni missile with
MIRY was carried out,
authoritative sources said
it was an Agni-5 missile and
the trial was conducted to
check the MIRV technolo-

EY under ‘Wission
Divyastra’.
Incredible capability

Defence Minister Rajnath
Singh has complimented
the Defence Besearch and

Development Organisation
(DRDOY, Indian Army, and
the industry partners con-
cerned on the successiul
flight-test of the missile.
This will add an incredible
capahility 1o the country's
defence preparedness
against the growing threat
perceptions, he said.

The Ministry said the te-
lemetry and tracking was
carried out by multiple
ground and ship-based sta-
tions, “These systems
tracked the entire missile
trajectory from lift-off il
the impact of all payloads.
Flight data confirmed that
all mission ohjectives were
met during the trial,” it
said.




* Key Terms and Explanations

* MIRV (Multiple Independently Targeted Re-entry Vehicle): Unlike conventional missiles that carry a single warhead, an MIRV-equipped
missile carries several. Once the missile reaches the peak of its trajectory, it releases these warheads at different speeds and orientations,
allowing them to hit separate targets hundreds of kilometers apart.

*  Example: If a standard missile is a single delivery truck, an MIRV is a truck carrying several drones that fly off to different houses
simultaneously.

* Agni-5: India’s premier Intercontinental Ballistic Missile (ICBM) with a range exceeding 5,000 km. It is a three-stage, solid-fueled engine
system.

* Mission Divyastra: The official code name for the first flight test of the Agni-5 with MIRV technology.

* Re-entry Vehicle (RV): The part of the missile that houses the warhead and must withstand extreme heat and friction when re-entering the
Earth's atmosphere from space.

* Telemetry and Tracking: A network of ground stations and ships that monitor the missile's health, speed, and position in real-time during
flight.

* Main Arguments and Substantive Parts
* The core thesis of this development centers on strategic deterrence and technological sovereignty.

* Enhancing the "Second Strike" Capability: India maintains a "No First Use" (NFU) policy. To make NFU credible, India must have a
"survivable" second-strike capability. MIRVs ensure that even if fewer missiles survive an enemy's first strike, the remaining ones can
significantly more targets.

* Overcoming Ballistic Missile Defences (BMD): Modern adversaries use BMD systems to intercept incoming missiles. By r¢ liple
warheads (and potentially decoys), MIRV technology saturates and overwhelms the enemy’s radar and interceptors.

* Geographical Distribution: The Ministry confirmed that payloads were "spatially distributed," proving India can no tiple strategic
points in the Indian Ocean Region and beyond under threat simultaneously with minimal assets.



* Historical Evolution of the Issue

* The journey from the "Integrated Guided Missile Development Programme" (IGMDP) to Mission Divyastra is a saga of persistence:

* 1983: Launch of the IGMDP under Dr. A.P.J. Abdul Kalam, aiming for self-reliance in missile technology (Prithvi, Agni, Trishul, Akash, Nag).
* 1989: First successful test of the Agni-1 technology demonstrator.

* 1998: Pokhran-Il tests established India as a nuclear-armed state, necessitating a reliable delivery mechanism.

* 2012: First test of Agni-5, moving India into the ICBM club.

* 2020s: Shift from "range extension" to "payload sophistication," focusing on canister-launched systems (for mobility) and finally MIRVs in
2024.

*  Way Forward

* Strengthening the Triad: India must now focus on integrating MIRV technology into its submarine-launched ballistic missiles (SLBMs) like the
K-series for a truly invulnerable deterrent.

* Space Situational Awareness: Investing in better satellite-based tracking to guide these warheads with even higher precision.

* Diplomatic Outreach: Proactively communicating India’s continued commitment to "No First Use" to prevent accidental escalations in the
region.

* All Previous Years’ UPSC Questions

* 2014 (GS3): "Give an account of the growth and development of nuclear science and technology in India."

* 2017 (GS3): "India’s proximity to two of the world's biggest illicit opium-producing states... [Link to security and border management]."
* 2021 (GS3): "Analyze the internal security threats and transborder crimes... [In the context of technology-led defense]."

* Prelims (Multiple Years): Questions on Agni-IV, Agni-V, and the Integrated Guided Missile Development Programme.
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Centre operationalises Labour Codes,
publishes Rules; trade unions protest

The Codes will replace 29 Libour s that gonemed prostsions, inclixding wages, soctal security, working hours, retirement benefits, and trade
undon rightss officials maimeain the Rules have been published with ‘minor amendments” to the dralt rules prepoblished in December 2025

A M Jigeesh

NEW De

n over JO gaxette not)

Bcatioes ssued on Pri

day and Saturday, the
Usion povernment  fully
operationalned the four
Labour Codes.

Othclals mamtamed that
the ndes had been pu
blshed with “mince
amendmenss™ 1o the draft
rubes pee-published in De
comber X025,

The povernumens had an-
nosmoed the implements
ton of the four Labaosr
Codes from November 21,
2005, With the noticasion
of the Rues, the Codes will
replace 29 labour Lws that
poverned  provisions,  In
dudisg wages, sockd se
curity, working hours, re
tirement benefits, and
trade umion rights

Soom ater the publics
thon of Rules, members of
10 central trade unkoos
held peotests across the
counery, buming copées of
It. The Bharatiya Maxdoor
Sangh sd it was studying
the Rufles and would scon
come up with a comment
on them

The Opposition parties
aloged that the poblics
BO0 was 4 Srect mtack on
the rights of workers.

Al stakebolders  had
been ghvwe one msooth's
mime o submit resposses
on the draft Reles, 2 senior
povernsment  functionary
sald.

"We harve gone through
all the respornses and ooy
sidered somne of the sug
pestions, and amended the
Rdes sccordiongdy.” the off

clal said, adding that the
amendeents were minoe

Minimam wages

On the controversal sub
et of minkstim wages,
the Rules of the Code on
Wages xabd the critera
hall be separately spect
fed by the Unkoa govern
ment by 2 special or gener-
al order, asd the rate of
wages Sor a day Is faed,
and “such amount shall be
vidod by eight Sor fxing

Dt S aLanmit PLIMAAN

the rame of wages for an
howe and  medtiplied by
Iwerty six for Sxing the

rate of wages Kr a
month, .~
For fxng the foot

wage, the Unkm govern-
ment, according to the
Rudes, may cossult a Cen
tral Advisory Board, taking
Ineo account the minkmum
liviey standard, including
food, cothing, housing,
and any other fctors con-
wdorod approgprise by the

Uniont  gowernment  from
time 00 tane. The nuesber
of hours of work for a nor
mal working &y “for an
employee whose wige pe
riod Is on a dally bosis”
shall be eght hours, For
other employees, the total
number of weekly working
hours shall not exceed &5
Rours. The Rules sundate
that every employer shall
lssue wage shps, electrond
cally or in plysical foem o
the cmployees.

The Rules for Code on
Soctal Security changes 12
rubes, inchaling the Bxs
ployees” Suate Insurance
Central) Rudes, 1950 and
the Employees’ Provident
Funds Appelice Trdunal
(Conditkoms  of  Service)
Rules, 1997

The Code on Indusrial
Rebwions says where there
is only one registered trade
unbon operating in an =
dustrial establshment hav-
Ing its membership not kess
thae 30N, of the sotal work
ers employed In the indus
triad  establishment, the
enployer of such indus
trial establishasces Sall re
cognise such trade union

o the wole negotiateyg oo

on of the workers. Com-
menting on the Rule, se
nior Jeader of Centre of
Indan Trade Undoes K, K-
rurmalaiyves said the Unicn
povernment had ignored
the amendments moved
by the CTUy.

“We had  submited
amendments seekong clart
1y o workisg houes, trade
wion  rights, mindmum
wages, Soor wages, and
pevtection of sockal securd
ty. This government hus @
nored all our suggestions,
forcing us 10 go on proe-
ety Mr Kasrurmalsiyen
s

The Commumist Party of
Inda (Mardst) sald = a
statemens that the Union
government  “deceptively
walted™ tll the Assembly
ehection i four States and
2 Unkom Termitory were ov-
er before sotifying the
Rudes. “Within just four
days after the anncunce
ment of results, they have
oW operativaalsed the
Labour Codes. This expos
5 the deceptive modus op-
erand of the B ded Lalon
povernmen,” the CPWD
soidd, wrping States to reject
the Rades.



* Key Terms and Explanations

* Labour Codes: A consolidation of 29 central labour laws into four simplified categories: Wages, Social Security, Industrial Relations,
and Occupational Safety, Health and Working Conditions.

* Floor Wage: A baseline wage set by the Central Government below which no State Government can fix their minimum wages.
Example: If the Center sets a floor wage of X178/day, a state cannot set its minimum at X170.

* Negotiating Union: In establishments with multiple trade unions, the code mandates a "sole negotiating union" (typically requiring
51% or, in this context, 30% membership) to streamline collective bargaining between workers and employers.

* Social Security Fund: A proposed pool to provide welfare benefits (like insurance or pensions) to unorganized workers, including gig
and platform workers.

* Operationalization via Gazette Notification: The process where a law passed by Parliament is officially brought into force by the
executive through a public notice, making it legally binding.

* Main Arguments and Substantive Parts
* The core of the current discourse revolves around the balance between "Ease of Doing Business" and "Labour Welfare."

« Simplification and Rationalization: The government argues that replacing 29 archaic laws with four codes reduces the compliance
burden on industries, encouraging formalization of the economy.

* Universalization of Benefits: For the first time, social security is extended to gig workers and informal sectors. Minimum wage
protections are also intended to cover all employees, regardless of the sector.

* The Proponents’ View: Efficiency is key. By streamlining dispute resolution and digitizing wage slips, the government aims to attract
foreign investment and boost manufacturing.

* The Critics’ View: Trade unions and opposition parties argue the "minor amendments" claim is a facade. They contend that the codes
favor employers by making hiring and firing easier and restricting the right to strike through the "sole negotiating union" clause.



* Historical Evolution of the Issue
* The journey of Indian labour law is a transition from colonial-era protectionism to modern-day flexibility.
* Pre-Independence: Laws like the Trade Unions Act (1926) were enacted to regulate the growing industrial unrest during the British Raj.

* Post-Independence (1947-1990): India adopted a pro-worker, socialist stance. Laws became fragmented and rigid, leading to "Inspector Raj" where complex
compliance hindered industrial growth.

* Second National Commission on Labour (2002): This was the watershed moment. The commission recommended consolidating laws into broader groups to
ensure flexibility for the industry and security for the worker.

* 2019-2020 Legislative Phase: The four codes were passed by Parliament but remained in limbo as the government waited for states to frame rules (Labour is in the
Concurrent List).

* 2025-2026 Operationalization: Full implementation following the notification of rules, signaling a definitive shift toward a liberalized labour market.

* Way Forward

* Institutionalized Dialogue: The government must engage in "Tripartite Consultations" (Government, Employers, and Unions) to address the trust deficit.

* Transparent Wage Formula: Use a transparent, scientifically-backed "consumption basket" to fix the floor wage to ensure it covers food, education, and health.
* Phased Implementation: Start with pilot projects for gig worker social security to iron out technical glitches.

* Strengthening Inspection: Move from "Inspector Raj" to "Facilitator Raj," where technology is used for random audits rather than targeted harassment.

* Previous Years’ Questions (PYQs)

* UPSC Mains (2020 - GS3): "Explain the salient features of the recently enacted Labour Codes. How far can they balance the needs of the employers and the
workers?"

* UPSC Mains (2017 - GS3): "How globalization has led to the reduction of employment in the formal sector of the Indian economy? Is increased informalization
detrimental to the development of the country?"

* APSC Mains (2022): "Discuss the impact of Labour Reforms on the industrial growth of Assam."
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Tiger sighted in Arunachal wildlife
sanctuary after nearly two decades

The Hindu Bureau
GUWAHATI

A tiger has been photo-
graphed by a camera trap
in  Arunachal Pradesh's
D'Ering Memorial Wildlife
Sanctuary for the first time
in almost two decades,
bringing cheers to wildlife
enthusiasts, conservation-
ists, and officials.

The 190-sq. km sanctu-
ary near Pasighat, the East
Siang district headquar-
ters, was believed to have
lost the species years ago.
The first-ever camera-trap
photograph of the striped
cat has established its re-
turn to the protected area.

The sanctuary is named
after Daying Ering, a form-
er Union Minister and
chairman of the Ering
Commission, which in-
fluenced the Panchayati
Raj system in India.

Kempi Ete, the Division-
al Forest Officer, said forest

The image of the tiger captured in a camera trap inside the D'Ering
Memorial Wildlife Sanctuary. SPECAL ARRANGENENT

officials and frontline staff
documented indirect signs
of tiger presence over the
past year. Multiple rounds
of systematic monitoring
and camera trapping were
undertaken to verify these
observations.

Although earlier efforts
yielded no photographic
evidence, monitoring con-
tinued with renewed inten-
sity and persistence. In the
latest phase of surveys,

camera traps installed at
strategic locations success-
fully captured images of a
tiger, conclusively esta-
blishing its presence in the
landscape.

The surveys, conducted
with technical support
from the Ashoka Trust for
Research in Ecology and
the Environment (ATREE),
also recorded other ani-
mals, including the critical-
ly endangered Chinese

pangolin and the endan-
gered hispid hare.

“The return of the tiger
after nearly two decades
reflects the resilience of
the ecosystem and the
cumulative impact of sus-
tained conservation efforts
on the ground. This
achievement belongs
equally to our forest offi-
cials, frontline staff, Eco-
Development Committee
members and the com-
munity-based  organisa-
tions that have continuous-
ly supported conservation
initiatives in the land-
scape,” Ms. Ete said.

Local MLA Oken Tayeng
said that the tiger’s return
indicated a "healthy sign"
and improving ecological
conditions in the sanctu-
ary. He stated it could im-
prove tourism prospects
and create employment
opportunities for youth liv-
ing in fringe villages
around the protected area.



* Key Terms and Explanations

« Camera Trap: An automated digital camera triggered by a motion or infrared sensor. In wildlife biology, these are "non-invasive" tools used to
document elusive species without human interference.

* Protected Area (PA): A clearly defined geographical space, recognized and managed through legal means (like the Wildlife Protection Act, 1972) to
achieve long-term conservation of nature.

» Critically Endangered (CR): A category in the IUCN Red List indicating a species faces an extremely high risk of extinction in the wild. Example: The
Chinese Pangolin mentioned in the text.

* Eco-Development Committee (EDC): A village-level institution that aims to reduce the dependence of local communities on forest resources by
providing alternative livelihoods, thereby ensuring participatory conservation.

* Fringe Villages: Human settlements located on the periphery of protected forests. These areas are critical for managing "Man-Animal Conflict."

* Resilience of Ecosystem: The capacity of an ecosystem to respond to a perturbation or disturbance by resisting damage and recovering quickly. The
return of a top predator like the tiger is a primary indicator of such resilience.

* Main Arguments and Substantive Parts

* The core thesis of this development is that the return of an apex predator signifies the successful ecological restoration of a formerly degraded or
"lost" landscape.

* The Return of the Apex Predator: The tiger's presence after 20 years suggests that the food chain has stabilized. A tiger requires a healthy "prey
base" (deer, wild boar), which in turn requires healthy vegetation.

* The Power of Persistence: The article highlights that earlier surveys failed, but "renewed intensity" in monitoring eventually paid off. This
underscores the importance of long-term data collection in conservation.

* Co-occurrence of Rare Species: The sanctuary isn't just a tiger habitat; the presence of the Chinese Pangolin and Hispid Hare indicates a high-
biodiversity hotspot that requires multi-species management strategies.

 Community-Led Conservation: A major argument is that this success isn't just a "Forest Department" win; it’s a collective achievement involving
Eco-Development Committees and local organizations.

* Economic Potential: The presence of charismatic megafauna like tigers acts as a "pull factor" for eco-tourism, which can transition local economies
from extraction to preservation.



Historical Evolution of the Issue

The timeline of tiger conservation in India and this specific region reflects a shift from "protection by exclusion" to "protection by inclusion."
Pre-1970s: Era of hunting and habitat loss. Tigers were seen as "vermin" or trophies.

1972-1973: Enactment of the Wildlife Protection Act and launch of Project Tiger. Focus was on "Core-Buffer" models.

The "Silent" Decades (2000s): D’Ering Sanctuary was largely ignored in the national tiger narrative as sightings dried up, leading to the belief that the

species was locally extinct.

The Reform Era (2005-Present): Post the Sariska tiger crisis, the National Tiger Conservation Authority (NTCA) was formed. Monitoring became

"evidence-based" using the M-STrIPES protocol and camera traps.

Present Day: The rediscovery in D'Ering aligns with the national trend of tiger range expansion into the Northeast hills, moving beyond the traditional

strongholds of Central India.

Way Forward

Transboundary Cooperation: Establish "Safe Corridors" between Arunachal and Assam (Pabitara/Kaziranga landscape) to allow genetic flow.
Incentivized Conservation: Direct the revenue from future eco-tourism back into the fringe villages to ensure they are the primary beneficiaries.
Smart Patrols: Use Al-integrated camera traps that provide real-time alerts for both animal movement and human intruders.

Community Education: Formalize the role of local youth as "Wildlife Ambassadors" or "Forest Friends" (Van Mitra).

All Previous Years’ UPSC and APSC Questions
UPSC Prelims (2020): Among the following Tiger Reserves, which one has the largest area under ‘Critical Tiger Habitat’? (Concept of PA management).

UPSC Mains (GS Ill, 2019): "Coastal sand mining, whether legal or illegal, poses one of the biggest threats to our environment." (General threat to

ecosystems/Arunachal context: Riverbed mining).

UPSC Mains (GS Ill, 2023): Dam failures and their impact (Relevant to Arunachal’s hydro-projects and their impact on sanctuaries like D’Ering).

APSC (Mains): Discuss the potential of Eco-tourism in the Northeast as a tool for sustainable development.
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* Key Terms and Explanations

* Odonata: An order of carnivorous insects encompassing dragonflies and damselflies. They are unique because they require both aquatic (larval stage) and
terrestrial (adult stage) habitats to survive.

* Indicator Taxa: Species whose status provides information on the overall condition of the ecosystem. Because Odonata are sensitive to water quality and flow,
their absence signals a "sick" river or wetland.

* Endemism: The state of a species being found only in a single defined geographic location. For example, a "Western Ghats endemic" dragonfly is found nowhere
else on Earth.

* |UCN Red List Categories:
* Data Deficient (DD): Insufficient information to make a direct or indirect assessment of a species' risk of extinction.
* Vulnerable (VU): High risk of extinction in the wild.
* Least Concern (LC): Species that are pervasive and abundant.

* Linear Infrastructure: Man-made structures that follow a line, such as roads, railways, and power lines. These are particularly damaging as they fragment wildlife
habitats into smaller, isolated "islands."

* Microhabitats: Small, specialized areas within a larger ecosystem (like a specific shaded pool under a rock) that provide unique conditions for certain species.

* Main Arguments and Substantive Parts

* The core thesis of recent research posits that the Western Ghats is experiencing a "silent extinction" or significant displacement of its Odonata fauna, with a
documented gap of 35% compared to historical records.

* The "Alarming Gap": Only 143 species were recorded out of a much larger historical pool. This 65% recovery rate suggests that nearly one-third of the region's
dragonflies are either missing or in such low numbers they cannot be easily detected.

* Geographic Asymmetry: There is a clear "Latitudinal Gradient" in diversity. The Southern Western Ghats (Kerala, Southern Karnataka) show higher richness and
endemism due to perennial (year-round) streams, whereas the Northern Ghats (Maharashtra, Gujarat) are more seasonal and less diverse.

* Sensitivity to Freshwater Health: The study argues that the decline in Odonata is a proxy for the decline of freshwater ecosystems. Since these insects are
predators, their loss triggers a "trophic cascade," potentially leading to an explosion of pest populations like mosquitoes.

* The Knowledge Vacuum: A substantive portion of the argument focuses on the "Data Deficient" status of these insects. We cannot protect what we do not
understand, and the lack of data masks the true extent of the ecological crisis.



Historical Evolution of the Issue

Pre-Independence Era: Odonatology in India began with British naturalists (e.g., Fraser) documenting species for taxonomic purposes. The focus was on

"collection" rather than "conservation."

Post-Independence (1950s-1980s): Rapid industrialization and the "Green Revolution" led to the damming of rivers and heavy pesticide runoff. The Western Ghats

saw massive land-use changes, though the impact on insects went largely unmonitored.

The "Biodiversity Hotspot" Recognition (1988): Norman Myers identified the Western Ghats as a global hotspot. This shifted the focus toward protecting

"charismatic megafauna" (Tigers, Elephants), often ignoring smaller "invertebrate" indicators.

The Madhav Gadgil vs. Kasturirangan Reports (2011-2013): These reports highlighted the fragility of the Ghats. While they sparked political debate over

"development vs. environment," they laid the groundwork for recognizing the need for landscape-level protection.

Modern Era (2020-Present): Shift toward "Citizen Science" and integrated surveys (like the 2021-2023 study). There is a growing realization that climate-induced

changes in monsoon patterns are the new primary threat to freshwater biodiversity.

Way Forward
Mainstreaming Invertebrates: Amend the Wildlife Protection Act to give greater protection to endemic Odonata species.

Blue-Green Infrastructure: Instead of "Linear Infrastructure," promote designs that maintain the "connectivity of streams" (e.g., eco-ducts for water flow under

highways).

Citizen Science: Launch a "National Odonata Portal" to involve trekkers and local youth in documenting sightings, bridging the "Data Deficit."
Ecological Buffers: Create "Odonata Sanctuaries" in the Southern Western Ghats where perennial streams are protected from sand mining and pesticide runoff.

Integrated EIA: Make "Invertebrate Impact Assessment" a mandatory part of Environmental Impact Assessments for projects in the Western Ghats.

Previous Years’ UPSC Questions
Prelims (2020): "With reference to India’s biodiversity, Ceylon frogmouth, Coppersmith barbet, Gray-chinned minivet and White-throated redstart are..." (Answer:

Birds). Note: A similar question could be asked about Elattoneura souteri and Cyclogomphus ypsilon.

Mains (GS 3, 2018): "What is a biodiversity hotspot? Describe the main characteristics of the Western Ghats as a biodiversity hotspot."
Mains (GS 3, 2017): "How does biodiversity vary in India? How is the Biological Diversity Act, 2002 helpful in conservation of flora and fauna?"
Mains (GS 3, 2023): Questions regarding the impact of climate change on biodiversity and the "loss of habitat."
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* Key Terms and Explanations

* Orbital Data Centre: A satellite or constellation equipped with high-capacity GPUs (Graphics
Processing Units) capable of processing and storing data in space, rather than just acting as a relay
station to Earth.

* Hyperspectral Imaging: Unlike a standard camera that sees three primary colors, hyperspectral
sensors capture hundreds of narrow spectral bands. This allows for identifying the "chemical
fingerprint" of objects (e.g., distinguishing a healthy crop from a diseased one).

* Edge Computing (Space-based): Processing data at the "edge" of the network—in this case, on
the satellite itself. Instead of sending a massive raw image file to Earth, the satellite processes it
and sends only the relevant insight (e.g., "Fire detected at coordinates X,Y").

* GPU (Graphics Processing Unit): Highly efficient processors designed for parallel tasks. While
originally for gaming, they are now the backbone of Al training and inference due to their ability
to handle massive datasets simultaneously.

* Convection vs. Radiation: On Earth, servers are cooled by fans (convection—air moving heat
away). In the vacuum of space, there is no air, so heat must be moved via infrared waves
(radiation) using specialized loops and panels.

* Main Arguments and Substantive Parts

* The core thesis is that data processing must migrate to orbit to bypass the physical and
logistical bottlenecks of Earth-bound infrastructure.

* The Power Argument: Terrestrial data centres are under fire for their massive consumption of
land, water (for cooling), and electricity. In orbit, solar energy is practically limitless and
uninterrupted.

* The Bandwidth Bottleneck: Modern satellites generate "heavy" data. Downlinking terabytes of
raw imagery is slow and expensive. Processing this data in situ (in orbit) reduces the "data-to-
decision" latency.

* Testing Commercial Viability: The Pathfinder mission serves as a "proof of concept" to see if
standard, high-performance GPUs—which are delicate—can survive the radiation and thermal
extremes of Low Earth Orbit (LEO).




* Historical Evolution of the Issue
* The journey from "simple "beeping" satellites to orbital Al has been rapid:

* Pre-2000s (Relay Era): Satellites were primarily "bent-pipes," receiving a signal and bouncing it back to a different location on Earth
(Telecommunications focus).

* 2000-2015 (The Rise of Earth Observation): Improved sensors led to massive data generation. The "bottleneck" problem began as downlink
speeds couldn't keep up with sensor resolution.

* 2015-2023 (Miniaturization & SpaceX Effect): The advent of CubeSats and lower launch costs via SpaceX made it feasible to send heavier,
more complex hardware into orbit.

* 2024-Present (The Al Convergence): India enters the fray with Pixxel. The focus shifts from "seeing" to "thinking" in space, moving from
radiation-hardened (but slow) chips to commercial (but fast) GPUs.

*  Way Forward
* Regulatory Framework: India needs a robust legal framework to govern "Data in Transit" and "Data in Orbit."
* Public-Private Partnership: ISRO’s expertise in thermal management should be shared with startups like Pixxel through IN-SPACe.

* Sustainability: Development of "De-orbiting" technologies to ensure that decommissioned data centres do not become hazardous space
debris.

* Previous Years’ Questions (PYQs)

* UPSC Mains 2022 (GS3): "Discuss India’s achievements in the field of Space Science and Technology. How has the application of this technology
helped India in its socio-economic development?"

* UPSC Prelims 2016: Question on the "Bhuvan" portal and its role in remote sensing.
* UPSC Mains 2015 (GS3): "What do you understand by ‘Standard Positioning Systems’ and ‘Precision Positioning Systems’?" (Context: IRNSS).
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* Key Terms and Explanations

* Hung Assembly: A situation where no single political party or pre-poll alliance secures an absolute majority (50% + 1) of the seats in the Legislative
Assembly.

* Article 164: The constitutional provision stating that the Chief Minister shall be appointed by the Governor, and other Ministers shall be appointed
by the Governor on the advice of the CM.

* Constitutional Discretion: The power of the Governor to act according to their own judgment in certain circumstances, rather than on the advice of
the Council of Ministers (Article 163).

* Floor Test (Trust Vote): A constitutional mechanism used to determine if the executive (the CM and Cabinet) enjoys the confidence of the
Legislative Assembly. It is conducted in the House, not the Governor's office.

* Sarkaria Commission: A commission set up in 1983 to examine the relationship and balance of power between state and central governments. It
provided the "Order of Preference" for inviting parties to form a government.

* |pse Dixit: A Latin term meaning "he himself said it." In legal terms, it refers to an unproven statement that rests solely on the authority of the
person who made it. The courts argue that a Governor's decision should not be a mere ipse dixit.

* Main Arguments and Substantive Parts
* The core of the issue lies in the tension between Administrative Discretion and Democratic Mandate.

* The Stability Mandate: The Governor’s primary objective is to ensure a stable government. The article argues that while the Governor has
discretion, it is not absolute. They must explore all possibilities—pre-poll alliances, the single largest party, and post-poll coalitions—to maintain the
constitutional machinery.

* The Floor Test Doctrine: The most substantive argument is that the Legislative Assembly, not the Governor's office, is the appropriate "laboratory"
for testing a majority. The Governor’s role is to make a prima facie (at first sight) assessment, not to conduct a final adjudication of numbers via
physical letters.

* Prevention of Horse-Trading: While a Governor must take "reasonable time" to ensure stability, indefinite delays are criticized for opening the door
to political defections and "horse-trading," which undermines the electoral verdict.

* President’s Rule as a Last Resort: Imposing Article 356 should only occur after all avenues for forming a government have been exhausted. Using it
prematurely is viewed as a "violence" against constitutional practice.



* Historical Evolution of the Issue

* Pre-1967 Era: One-party dominance (Congress) meant the Governor's role was largely ceremonial,
as majorities were clear.

* Post-1967 (Coalition Era): The rise of regional parties led to frequent hung assemblies and the first
major instances of controversial gubernatorial discretion.

» 1988 (Sarkaria Commission): Provided the first structured "Order of Preference" to limit arbitrary
decisions by Governors.

* 1994 (S.R. Bommai Case): The Supreme Court's landmark ruling established that the floor of the
House is the only place to test a majority, significantly curbing the misuse of Article 356.

* 2006 (Rameshwar Prasad Case): The Court ruled that a Governor cannot dissolve an Assembly just
because they fear "unethical" post-poll alliances. The focus must be on whether a government can be
formed.

* 2017-2026 (Modern Precedents): Cases in Goa (2017), Karnataka (2018), and Maharashtra (2019)
have seen the Judiciary intervene to shorten the timeframe for floor tests, ensuring that the
"subjective satisfaction" of the Governor is quickly validated by an objective vote.

* Way Forward

* Codification of Norms: The "Order of Preference" for inviting CMs should be formally incorporated
into the Manual of Governance or the Constitution itself.

* Time-Bound Decisions: Set a clear constitutional limit (e.g., 7 days) for a Governor to invite a party
and a limit (e.g., 48-72 hours) for the floor test.

* Punchhi Commission Implementation: Follow the recommendation that a Governor should be an
"eminent person" from outside the state with no active political ties for at least five years.

* Automaticity: Explore a "constructive vote of confidence" where the House elects a leader
directly, removing the Governor’s subjective choice altogether.

* Previous Years’ UPSC Questions

* Mains (2019): "The exercise of executive power by the Governor is subject to the aid and advice of
the Council of Ministers." Discuss the discretionary powers of the Governor.
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Why is hantavirus drawing global attention?
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* Key Terms and Explanations

* Zoonotic Diseases: Diseases that jump from animals to humans. Hantavirus is a classic example, as it resides in rodents without making them
sick but causes severe illness in humans.

* Andes Virus (ANDV): A specific strain of Hantavirus native to South America. It is unique because, unlike most other strains, it has
demonstrated a capacity for human-to-human transmission.

* Hantavirus Pulmonary Syndrome (HPS): A severe, sometimes fatal, respiratory disease in humans caused by infection with hantaviruses.

* Haemorrhagic Fever with Renal Syndrome (HFRS): A group of clinically similar illnesses caused by hantaviruses that primarily affect the kidneys
and blood vessels, leading to internal bleeding and organ failure.

* Vector/Reservoir: The organism (in this case, rodents like deer mice or rice rats) that carries the pathogen.

* Viral Aerosolization: The process where dried rodent excreta (urine/droppings) are disturbed, causing virus particles to become airborne and
easily inhaled by humans.

* Main Arguments and Substantive Parts
* The core thesis of the recent discourse centers on the transnational risk of zoonotic outbreaks in a hyper-connected world.

* The Transmission Paradox: While Hantavirus is generally considered non-contagious between humans, the Andes strain challenges this
assumption. The MV Hondius incident highlights how cruise ships—closed environments with high mobility—can act as incubators for rare strains.

* Global Health Surveillance: The primary argument is that local outbreaks can quickly become international concerns. Tracking passengers
across five countries (Singapore, US, Spain, etc.) underscores the necessity of the International Health Regulations (IHR).

* Clinical Ambiguity: A major challenge is that early symptoms mirror common ailments (flu, COVID-19, Dengue). This leads to "diagnostic lag,"
which is often fatal given the high mortality rate of HPS.

* Non-Pandemic Nature: Health agencies emphasize that Hantavirus lacks the "R-naught" (reproduction number) of respiratory viruses like SARS-
CoV-2, meaning it is unlikely to cause a global lockdown scenario.



e Historical Evolution of the Issue

* Pre-1950s: Hantavirus-like symptoms were noted historically, but the virus gained clinical prominence during the Korean War (1951-1953),
where thousands of soldiers suffered from "Korean Hemorrhagic Fever."

* 1970s Discovery: Dr. Ho Wang Lee isolated the virus from a striped field mouse near the Hantan River in South Korea, giving the virus its
name.

* 1993 Four Corners Outbreak: In the US, a sudden outbreak of a mysterious respiratory illness in the Southwest led to the identification of
the "Sin Nombre" virus, bringing Hantavirus into the modern public health spotlight.

* 1996 - Present: The discovery of the Andes strain in South America introduced the first evidence of human-to-human transmission, shifting
the focus from purely environmental exposure to potential social contagion.

* Way Forward
* Strengthening One Health Infrastructure: Integrating veterinary and human health surveillance.

* Public Awareness: Educating travelers and rural workers on "wet cleaning" (using disinfectants) rather than "dry sweeping" to avoid
aerosolizing virus particles.

* International Protocol: Establishing a standardized "Cruise Health Pass" for expedition travels to high-risk zones.

* Research & Development: Investing in broad-spectrum antivirals that can target Hantaviruses and other bunyaviruses.

* Previous Years’ UPSC Questions

* Mains 2020 (GS 3): "COVID-19 pandemic has caused unprecedented devastation worldwide. However, technological advancements are
being availed readily to win over the crisis. Give your account..."

* Mains 2014 (GS 3): "H1IN1 virus error in news... what are the preventive measures?" (Theme of Viral Outbreaks).

* Prelims 2022: Questions on H3N2, SARS-CoV-2 variants, and viral transmission.
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Under courts’ MTP scrutin doctors face a dilemma

Experts: The Law Rests On A Flawed
Structure That Prioritises Medical
Approval Over Women’s Autonomy

Malathylyer@timesofindia.com

Mumbai: Discussionsacross
medical forums in recent
wieks have centroed around
“problems"” with the Medical
Termination of Pregnancy
(MTF} Act after two court
interventions puit gynaccalo
gists under scrutiny

“Why are doctors being
made scapegoats?” asked se-
nior Mumbal gynaccologist
Dy Sudhir MNaik, refllecting
theanger in medical circlies,

In one case, an FIR was fil-
e against a gynaecologist at
satara Civl Hospital after a
“failed” MTP involving a 16
yvear-ald rape survivor ended
in the birth of a live baly wio
later died without medical at-
tention. Inanother SC warmesd
AIIMS doctors of contempt
proceedings if they did not ter-
minate a 3week pregnancy
o a 15 vesar-old ragse suryivor

Thoueh India extended the
upper limit for termination
firoom 20to 248 weeks in 2021, doc-
fors and legal experts say the

law srill rests on a favwed sirac
ture that prioritises medical
approval over women's auton-
amy SC bench in the ALIMS
matter, incidentally, Magged
thenead for amendmenis
“There aretwothings to be
done. Decriminalise abortion
and allow complete aulono
miy to wormen and not their
doctors in this maiter,” said
Dipika Jain, professor at Jin-
dal Global Law School, Delhi

NOTWOMEN-CENTRIC
Tounderstand this, a histori-
cal perspective on abortions
in India is needed: miscar
IIiAges o abaortion W CPLT-
inalised under the Indian Pe-
nal Code, with both the wom-
an and her doctor lable lor i
“MTP is criminalised even
under the Bharativa Myaya
Sanhita, unless it falls within
the narrow excepion cneated
by the MTP Act.” sald gynae
cologist Dr Mikhil Datar, who
has long campaigned for ex-
tending the legal time limit.
Then in 1971 the MTE Act

WHAT MTP ACT SAYS

= 24 weeks is upper gestation
lemit for aborbion under
Medical Termination of
Pregrancy (MTP) Act
= |f foetus found abnormal,
abortion allowed beyond limit
of 24 weeks with approval of
ed medical board
» Board considers whether

the woman's e or causes
physical or mental karm to
thi warman or the foetus

CAme Up mainly as an exceep
tion to protect doctors, “It was
decided that doctor'sdiscretion
wottld hefp decide on MTE
tvereby making MTPa medical
migsdel not an awtonomy mod-
&l for the woman, ™ said Jain
Mumbai lawver Anubha
Bastogl agreed, calling the
law “serviee provider-con.
iric”, Underthe Act, termina-
tion is allowed only for legal-
Iv recognised reasons and on-
lv when doctors form the e
quired apiniomn, “This
effectively turns doctors intoe
patekeepers,” said Bastogi.
She, however, sald  tha
“thee law is, thankfully not get-
ting into how vou terminate
the pregnancy, There isa proc-
55 where youl are allowed to

continuing the pregnancy risks N

o & cortain set of things, you
should bedoing them without
any court having to tell you
vesor not™. The Eow allows for
feticide (a process inwhich an
ultrasound-guided potassium
chloride injection is given to
thefetus when still in the uter-
ug to end lifie) “It is in the
written gukdelines bt 1= nod
very clear to me why doctors
areasking for the court to per-
mikt the process,” she added

WORSEFORMINORS

That gatekeeping becomes
mast visible in cases involving
minor rape survivors, Under
current law, termination e
vond 24 wesks is restricted to
sitimtions imvolving immedi-
afe danger to the woman's 1ife

or severe fetal abnormalities,
For many minors who discon-
or pregnancies Late, only prac
tical rowie 5 to move courts

A woung rape survivor
may not be dying physically,
bt contimiing the pregnancy
can destrov her 1ife mentally
and emotionally” Dr Datar
=aid. He said that courts, in-
cliding the Supreme Cour,
have permtted late-term abor
tions inexceptional cases even
when the statute itself does
not cleardy allow them. “Those
repeafed  judicial | Interven
tions expose the Eap betwesn
legal text and reality” hesaid,

Jain questioned what she
dheseribed as “di=abilify excep-
thoralism.” Courts  allowesd
terminations even at 33 wepks
incasesof fefal anomaly, show-
ing that late-term proceduares
are medleally possibie, “Why™
ghe asked, “shoukd similar ac-
oess be denied fo rape survi-
vOrs, minors or woemen facing
changed circumstances™™

WHY MEDICAL BOARDS

While the 2021 amendmeant ex-
panded gestational  limits,
some experts say 1t deepened
bureaucracy, “Ahortions up to
2 weeks require one dodtor's
opinion; 20 to 24 weeks requine
two diochors for specifled cate

pories; beyond 24 weeks, cases
often depend on beetal anoma-
ly or risk to the woman's e,
with medical boards playing
# decisive role,” said Jain.

Dir Datar said that medical
boards tvpically inclhode a gy-
naecolosist along with special-
stz from other disciplines,
“The gynaecologist is the only
person legally authorised and
clinfcally trained to perform
of certify an MTE"™ Dr Datar
galbd. "“Yet specialists who may
never e performed  even
aneterminationcan collective
by cuntvate thie pynaccologise, ™

CONFUSING NAME TO(0

D Datar also said the law re-
mains confusing in s very
language. “India  borrowed
ideas from Hritain's Abortion
Act of 1567 but avoided using
ik word “abortion’ In s own
lawe Imstead, the law uses the
term Medical Termination of
Pregnancy without clearty ex-
plaining s purpase,” he said.
He argwed that the definition
is so0 incoherent it can techni-
cally cover removal of a dead
embryo, surgpery for ectopic
PreEmEncy or even an cimer
EeNCy  caesarean  section,
while leaving deliberate fietal
reduction in multitetal preg-
nancies inanambdiguous gonde,




* Key Terms and Explanations

e MTP Act (1971 & 2021): The Medical Termination of Pregnancy Act is the legal framework that "decriminalizes" abortion under specific
conditions. Without this Act, abortion is a criminal offense under the Bharatiya Nyaya Sanhita (formerly IPC).

* Feticide: A clinical procedure, often involving a potassium chloride injection into the fetal heart, to ensure the fetus is not born alive
during a late-term termination.

* Gestational Limit: The time limit (measured in weeks of pregnancy) within which a legal abortion can be performed. In India, this is
generally 20-24 weeks, but indefinite for fetal abnormalities.

* Medical Board: A multidisciplinary committee (usually including a gynecologist, pediatrician, and radiologist) mandated by the 2021
amendment to decide on terminations beyond 24 weeks due to fetal anomalies.

» Decriminalization vs. Legalization: Legalization implies a proactive right to a service; decriminalization (like the MTP Act) means the act
is a crime unless it follows specific legal exceptions.

» Service Provider-Centric Model: A system where the decision-making power rests with the doctor (the provider) rather than the patient
(the seeker).

* Main Arguments and Substantive Parts
* The discourse centers on the shift from a "medical necessity" model to a "rights-based" model of reproductive healthcare.

* The Scapegoating of Doctors: Medical professionals often face a "double bind." If they perform a late-term MTP without a court order,
they risk criminal charges; if they refuse, they risk contempt of court or negligence claims. The case in Satara, where a live birth occurred
during a "failed" MTP, highlights the technical and legal risks doctors navigate.

* Autonomy vs. Gatekeeping: A primary critique is that the law views women as subjects to be protected rather than agents of '
bodies. The requirement for "medical opinion" means a woman’s desire to terminate is secondary to a doctor’s assessment of
circumstances.

* The Inconsistency of Fetal Anomaly: Current laws allow termination at any stage for fetal "abnormalities," but rape vho may
face equal or greater life-long trauma) are often denied the same flexibility after 24 weeks without moving the courts

e Bureaucratic Hurdles: The 2021 amendment introduced Medical Boards for late-term cases. Critics argue this ac of "red tape"
and subjects women to the opinions of doctors who may have no clinical expertise in abortion procedures.



* Historical Evolution of the Issue
* The journey of abortion law in India reflects a transition from population control to medical safety, and now, toward human rights.

* Pre-1971 (Colonial Era): Under Sections 312-316 of the IPC (1860), abortion was a crime for both the woman and the doctor, except to save the
woman's life. This was based on 19th-century Victorian morality.

e 1971 (The Shantilal Shah Committee): The MTP Act was enacted not primarily for "rights," but as a health measure to reduce maternal mortality from
"back-alley" abortions and as a tool for population stabilization.

* 2021 Amendment: This was a significant leap. It increased the limit from 20 to 24 weeks for "vulnerable categories" (survivors of sexual assault,
minors, disabled women) and removed the upper limit for substantial fetal abnormalities.

* 2023-Present (Judicial Activism): Recent Supreme Court rulings (like X vs. Govt of NCT of Delhi) have expanded the definition of "vulnerable women"
to include unmarried women, signaling a shift toward a more inclusive, autonomy-based interpretation.

* Way Forward

* Decouple MTP from Criminal Law: Abortion should be governed by medical standards and ethics, not the penal code.

* Streamline POCSO Reporting: Amend guidelines so that the privacy of a minor seeking MTP is protected, encouraging them to seek help early.
* Sensitization of Medical Boards: Boards should act as "facilitators" rather than "judges."

* Standardize Feticide Protocols: Clearer clinical guidelines for feticide in late-term abortions to prevent the trauma of live births in "failed" procedures.

* Previous Years’ UPSC Questions

* Mains 2023 (GS 2): "The jurisdiction of the Supreme Court of India is more extensive than that of any other Supreme Court in the world." (Relate to
SC's intervention in MTP cases).

* Mains 2021 (GS 1): "Explore and evaluate the impact of the ‘Work from Home’ culture on family relationships." (Broadly relates to women's
autonomy).

* Mains 2019 (GS 2): "Performance of welfare schemes that are implemented for vulnerable sections is not so effective due to absence of awareness
and active involvement of beneficiaries."
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* Key Terms and Explanations

* Zero-Day Vulnerability: A software flaw unknown to the developer. Since the developer has "zero days" to
fix it, it is highly prized by hackers.

* N-Day Vulnerability: A known vulnerability for which a patch exists but has not been applied by all users.
Al can automate the "exploit" generation for these faster than humans can update their systems.

* Reverse-Engineering: The process of deconstructing software to see how it works. Al like Mythos can do
this to find "backdoors" in closed-source (proprietary) software.

» Scaffolds: In Al, these are external code frameworks that allow a model to run autonomously, execute its
own code, and perform multi-step tasks without human "prompts" at every stage.

* Emergent Capabilities: Skills an Al develops that were not explicitly programmed. Mythos learned to hack
not because it was "taught" hacking, but because it became so good at general logic and coding.

» Shared Digital Infrastructure: The "plumbing" of the internet—cloud services (AWS/Azure), payment
gateways (UPI/Swift), and open-source libraries—which, if compromised, causes a domino effect across
sectors.

* Main Arguments and Substantive Parts

* The core thesis of the current discourse revolves around the "Cybersecurity Paradox": the same tool that
builds the strongest shield also forges the sharpest sword.

* The Compression of Time: Cybersecurity has shifted from a "human-speed" discipline to "machine-speed."
Al reduces the window for patching from weeks to hours, but it grants attackers the same velocity.

* Democratization of Cybercrime: Historically, sophisticated attacks required elite teams. Models like
Mythos lower the barrier to entry, allowing non-experts to generate "working exploits" with minimal effort.

* The Unintended Evolution: The article emphasizes that hacking capabilities are a "downstream
consequence" of general intelligence. This implies that as Al gets smarter at helpful tasks (like medical
research), it inherently gets more dangerous at harmful ones.

* Systemic Financial Risk: The IMF’s concern is not just about one bank being hacked, but the
"interconnectedness" of the system. A single bug in a widely used cloud provider could trigger a global
financial "black swan" event.



* Historical Evolution of the Issue
* The journey from manual coding to autonomous Al threats has followed a distinct trajectory:

* Pre-2000s (The Era of "Script Kiddies"): Cyberattacks were mostly manual and experimental. The 1988 Morris
Worm showed the potential of self-replicating code, but speed was limited by human bandwidth.

* 2000s-2010s (State-Sponsored & Professionalized Hacking): The rise of Stuxnet (2010) proved that cyber-
weapons could destroy physical infrastructure. Hacking became a tool of geopolitics.

* 2020-2023 (The Generative Shift): LLMs like GPT-3 and early Claude models were used for basic phishing. Security
was "reactive."

* 2024-Present (The Mythos Milestone): We have entered the era of Autonomous Offensive Al. The incident where
Mythos found a 27-year-old bug in OpenBSD marks a shift from Al "assisting" humans to Al "outperforming" humans
in specialized security audits.

* Way Forward

* Regulatory Sandboxes: Governments should create controlled environments to test "high-risk" Al models before
any public release.

* Compute Governance: Monitoring the massive hardware (GPUs) required to run models like Mythos to prevent
unauthorized "training" by rogue actors.

*  Human-in-the-loop (HITL): Ensuring that while Al finds bugs, the final decision to "deploy" an exploit or patch
remains with a human authority.

* Global Coordination: Strengthening the Financial Stability Board (FSB) and the FATF to include Al-specific cyber-
risk frameworks.

* Previous Years’ Questions (UPSC/APSC)

* UPSC 2022 (GS 3): "What is the basic principle behind cloud computing? Describe the various services and the
benefits and risks associated with it."

* UPSC 2020 (GS 3): "What are the different elements of cyber security? Keeping in view the challenges... examine
to what extent India has successfully framed a comprehensive Cyber Security Strategy."

* UPSC 2017 (GS 3): "Discuss the potential threats of Cyber attack and the security framework to prevent it."
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MICRO ENTERPRISES MAKE UP 99.94% OF INDIA'S INFORMAL ESTABLISHMENTS

India’s informal sector becoming
less indebted, also investing less

Unincorporated, non-agricultural enterprises account for a sizable portion of the economy
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* Key Terms and Explanations

* Informal/Unorganized Sector: This refers to enterprises that are not incorporated and are typically owned by individuals or households on a
proprietary or partnership basis. They often operate with fewer than 10 workers and have limited formal registration.

* ASUSE (Annual Survey of Unincorporated Sector Enterprises): A survey conducted by the Ministry of Statistics and Programme Implementation
(MoSPI) to measure the economic contribution and health of the informal sector.

* GVA (Gross Value Added): The measure of the value of goods and services produced in an area, industry, or sector of an economy. In simple terms:
GVA = Output — Intermediate Consumption.

* Net Addition to Fixed Assets: This represents capital formation. If a tailor buys a new sewing machine, it is an addition to fixed assets. A decline
here indicates a lack of expansion or modernization.

* Deleveraging: The process of a business or individual reducing their total debt by paying off loans. While it sounds positive, in a developing
economy, it often signals "risk aversion"—businesses are too scared to borrow and grow.

* Micro Enterprises: The smallest tier of businesses. In the informal sector, these make up over 99% of units, often consisting of a single person or a
small family-run shop.

* Main Arguments and Substantive Parts

* The core narrative of the current economic data suggests a "cautious" informal sector.

* The Deleveraging Trend: Outstanding loans per establishment fell by 20% in the 2025 survey period compared to 2023-24. This suggests that these
units are prioritizing debt repayment over expansion.

* Investment Stagnation: Simultaneously, the net addition to fixed assets declined by 14%. This is the "worrying" part of the data—if businesses
aren't investing in tools, technology, or space, long-term productivity remains low.

* Credit Source Shift: Interestingly, 81% of the debt is now owed to institutional sources (banks/government schemes). This indicates that
formalization (via Jan Dhan, Mudra, etc.) is working, even if the total volume of borrowing is shrinking.

* Regional Divergence: The data shows a "two-speed" India. While states like Telangana and Gujarat saw sharp investment drops, Punjab saw
investments more than double. This highlights that "Ease of Doing Business" varies significantly at the grassroots level.

* Job Creation Lag: The number of jobs created by this sector fell from 1.1 crore to 74.5 lakh in the 12 months ending September 2024. Since the
informal sector is India's largest employer after agriculture, this is a major macroeconomic red flag.



* Historical Evolution of the Issue

* Pre-Independence: The informal sector was the backbone of the "Swadeshi" economy, primarily consisting of village industries and handicrafts,
suppressed by colonial extractive policies.

* Post-1947 to 1990s: The "License Raj" era inadvertently pushed many small units into the informal fold to avoid bureaucratic red tape and high
taxation.

* Post-1991 Reforms: While the formal sector boomed, the informal sector remained a "sponge" for excess labor from agriculture. However, it lacked
the technology and credit access of the formal world.

* The Disruption Phase (2016-2020): Demonetization and the introduction of GST acted as "formalization shocks." While intended to bring units into
the tax net, they caused significant short-term liquidity distress.

* Post-Pandemic Recovery (Present): We are seeing a "K-shaped" recovery. While the corporate sector reports high profits, the informal sector (as per
ASUSE 2025) is struggling with "investment fatigue" and a focus on survival over growth.

* Way Forward

* Demand-Side Stimulus: Instead of just offering loans (supply-side), the government should focus on increasing rural wages to create demand for
informal sector products.

* Technology Bridging: Government "Common Facility Centers" could allow micro-units to use expensive machinery without needing to "invest"
individually.

» Simplified Compliance: A "GST-Lite" or a single-page compliance form for units with a turnover of less than 40 lakhs.

» State-Specific Interventions: High-interest-burden states like Andhra Pradesh need local interest subvention schemes to prevent "debt traps."

* Previous Years’ Questions (PYQs)

* UPSC 2017 (GS Ill): "Manufacturing sector can provide the necessary 'big push' to Indian economy... Comment." (Relevant because i are
the base of manufacturing).

* UPSC 2021 (GS Ill): "Explain the difference between computing methodology of India's GDP before and after 2015." (Relevan’ ft in how we
measure informal GVA).

* UPSC 2023 (GS Ill): "Faster economic growth requires increased share of manufacturing sector in GDP... especially MSME
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