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How Al helped community-led
development in Rajasthan
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* Key Terms and Explanations

* Last-Mile Responsiveness: The ability of the government or service providers to effectively meet the
needs of the final recipient in the most remote areas.

* Water Resilience: The capacity of a community to survive and thrive in the face of water-related
shocks, such as droughts or depleting groundwater.

* Agentic Al Tools: Al systems designed not just to provide information but to act as "agents"—
facilitating conversations, translating dialects, and organizing data to drive specific outcomes.

* Pani Mitras: Community volunteer "water champions" who act as intermediaries between technology
and the local population.

* Information Deficit vs. Listening Deficit: A shift in focus from the idea that "people lack information" to
the realization that "institutions lack the means to listen" to people's qualitative experiences.

* Main Arguments and Substantive Parts

* The core thesis posits that Al’s greatest utility in development is not replacing humans, but amplifying
human voices to make institutions more responsive.

* The "Listening" Model: Unlike traditional chatbots that push alerts, the Al4WaterPolicy pilot used Al
to conduct 352 interviews via voice notes in local dialects. This bypassed literacy barriers and allowed for
"listening at scale."

* Findings of the Pilot:

* Pride vs. Scarcity: Local successes (e.g., water levels rising) are sources of community pride that
data-only metrics often miss.

* The Double Burden: Technology revealed that women face unique time-poverty, managing
household water needs before dawn, which impacts their participation in governance.

* Bureaucratic Delays: The Al identified specific "bottlenecks" in funding and approvals that
frustrated local progress.

* Agile Governance: Because the Al synthesized themes rapidly, the project could redesign training mid-
cycle. This "Pause and Reflect" mechanism turned community input into immediate policy adjustments.




Historical Evolution of the Issue

Pre-Independence: Traditional water harvesting (e.g., Johads, Baoris) was community-managed but lacked institutional support.

Post-Independence (1950s-80s): Shift toward large-scale "command and control" structures (dams, canals). Governance was centralized and top-down.

73rd Amendment (1992): Constitutional status given to Panchayats, theoretically decentralizing water management, though "last-mile" feedback remained weak.

The Digital India Era (2014-Present): Initially focused on connectivity (BharatNet); now evolving into "GovTech" where Al is used to bridge the linguistic and

literacy divide in rural service delivery.

Way Forward
Hybrid Models: Integrate Al tools into existing schemes like Jal Jeevan Mission to track "functional" versus "installed" infrastructure.
Capacity Building: Train a cadre of "Digital Mitras" at the village level to act as the bridge between technology and the elderly/non-literate.

Data Sovereignty: Ensure that the data collected from communities remains their property and is used primarily for their local benefit.

Previous Years’ Questions (PYQs)

UPSC 2020 (GS 2): "The Fourth Industrial Revolution (Digital Revolution) has initiated E-Governance as an integral part of government." Discuss.
UPSC 2017 (GS 2): "The expectation setting out from the 73rd and 74th Amendments to the Constitution of India has not been adequately fulfilled."
UPSC 2018 (GS 3): "How can the use of ICT in Indian agriculture help the farmers?" (Similar logic applies to water/rural development).
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* Key Terms and Explanations

* B’nei Menashe: Literally "Sons of Menashe." It refers to a group within the Mizo, Kuki, and Chin communities of Mizoram and
Manipur who claim descent from the lost biblical tribe of Manasseh.

* Ten Lost Tribes: According to Jewish tradition, these were the tribes of the northern Kingdom of Israel that disappeared after the
Neo-Assyrian conquest in roughly 722 BCE.

* Aliyah: The immigration of Jews from the diaspora to the Land of Israel. It is a core tenet of Zionist ideology.

* Chief Rabbinate of Israel: The supreme spiritual and legal authority for Judaism in Israel. Their recognition is crucial for being
considered "Jewish" under religious law.

* Cohen Modal Haplotype: A specific genetic signature found on the Y-chromosome, often used in population genetics to trace
paternal lineages related to the Jewish priesthood (Cohanim).

* Law of Return (1950): An Israeli law giving Jews the right to come to Israel and settle as citizens. The B’nei Menashe’s migration often
involves complex legal navigation of this law.

* Main Arguments and Substantive Parts
* The article posits that the B’nei Menashe identity is a blend of ancient oral tradition and a 20th-century religious "awakening."

* The Thesis of Descent: The core claim is that the community migrated from Israel through Persia and Afghanistan, eventually settling
in the Indo-Burma borderlands.

* Role of Modern Mysticism: The movement gained momentum in 1951 after a local mystic’s dream, which reinterpreted tribal
customs through a Judaic lens.

* The "Christian Bridge": Paradoxically, 19th-century Protestant missionary work in Northeast India is cited as a catalyst. By ir
the Bible, missionaries provided the linguistic and theological framework that allowed the community to later identify with
Testament tribes.

« State and Religious Recognition: While the Israeli Rabbinate recognized them as "Lost Seed of Israel" in 2005, the
community remains divided due to inconclusive DNA evidence.



* Historical Evolution of the Issue

* 722 BCE: Assyrian conquest leads to the exile of the northern tribes.

* 19th Century: British missionaries convert Mizo-Kuki-Chin tribes to Christianity, familiarizing them with Israelite history.
* 1951: Chalianthanga’s vision triggers the "return to Judaism" movement.

* 1970s: Organizations like Amishav and the Mizo Israel Zionist Organization formalize ties with Israel.

e 2005: The Chief Rabbinate of Israel officially recognizes the community, facilitating mass migration.

* Present: Ongoing government-led relocation programs amidst regional instability in Northeast India.

* Way Forward

* Documentation: Better ethnographic and historical documentation of the Kuki-Mizo-Chin history to bridge the gap between myth
and record.

* Cultural Integration: Programs in Israel to ensure B’nei Menashe are not marginalized upon arrival.

* Diplomatic Clarity: India and Israel should maintain a transparent framework for these migrations to ensure they are voluntary and
do not complicate the security situation in the Northeast.

* Previous Years’ Questions (PYQs)

* UPSCGS Il (2018): "India’s relations with Israel have, of late, acquired a depth and diversity, which cannot be rolled back." (Discuss
in context of cultural/people-to-people ties).

* UPSC GS | (2014): "How does patriarchy impact the status of women in tribal societies?" (Can be adapted to discuss how Jewish
lineage/Rabbinical law impacts tribal structures).

* UPSC GS | (2020): "Customary individual rights, which were once the basis of tribal life, are being replaced by the power of the
state."
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Role heat and humidity play in India’s firecracker factory blasts

Arav Shah
New Delhi, April 26

TWO SEPARATE firecracker accidents
killed dozens of people last week. On April
21, at least 14 people were killed in Kerala's
Thrissur district after two explosions, sec-
onds apart, ripped through a firework as-
sembly unit. The incident, which came
days ahead of the Thrissur Pooram festival
prompted the state government to scrap
the annual event'’s famed fireworks display.

On April 19, a massive explosion at a
fireworks factory in Tamil Nadu's Virudhu-
nagar district left at least 23 people dead.
Virudhunagar manufactures 0% of the
fireworks in India

I'he Kerala government has ordered a
judicial probe into the Thrissur incident
In the Virudhunagar incident, investiga-
tors are expected to examine potential
safety lapses or mishandling of combust
ible chemicals.

India regularly sees explosions in fire-
cracker factories. In the firework manufac
turing hub of Virudhunagar, for instance

more than 100 people died in firecracker
unit accidents between 2022 and mid-2025.
While part of the reason for such accidents
lies in the chemical raw materials them-
selves, climate, safety violations and lack
of enforcement also play a key part.

How a firework functions

I'here are four components in a fire-
cracker: an oxidiser, fuel, ‘stars’ and a
binder. The oxidisers are chemicals that re-
lease oxygen to allow the explosion to take
place. The most commonly used oxidisers
are nitrates, chlorates and perchlorates, The
core explosive is generally black powder, a
mixture comprising 10% sulphur, 15% char-
coal, and 75% potassium nitrate,

I'he oxidiser breaks down the chemical
bonds of the fuel, releasing energy and heat
— in other words, causing the explosion

'he 'stars’ are solid chemical lumps re
sponsible for creating the bright colours
and light usually associated with fireworks
Aluminium compounds produce brilliant
whites, barium nitrate produces greens
and the addition of copper results in blue

Dangerous
combination

® Dry heatwavesin
the day with
heightened humidity
in the mornings and
evenings can intro
duce moisture into
the faciities
® |f moisture
nteracts with poorly
stored chemical
compounds, it
cantnigger an
exothermic reaction

light. Binders are used to hold the mixture
of the firecracker together in a paste,

How weather affects safety

The primary risk in handling such vol
atile chemicals in large quantities together
is the accumulation of static energy.

Low-humidity environments prevent
the safe dissipation of static charges inthe
air, which isexacerbated in the summer. As
a result, basic movements on the factory
floor, such as mixing dry chemical powders
or sliding materials across a workbench,
can generate an invisible static spark ca-
pable of igniting ambient chemical dust.

Virudhunagar, for instance, is located
in a hot, arid area that sees little rainfall be
cause of the Western Ghats barrier.

However, it's not just dry weather that
poses a danger

I'he variability of high, dry heatwaves
inthe day with heightened humidity inthe
mornings and evenings may introduce
moisture into the facilities. If moisture in-
teracts with poorly stored chemical com
pounds, it can trigger a reaction

In standard, safe procedures, chemical
slurries mixed with water must be dried
carefully under shadow platform sheds to
avoid dangerous heat accumulation. How-
ever, ifdampness seeps into volarile chemi
cal piles, which are subsequently baked dry
by the intense summer sun, the chemicals
become highly unstable and can sponta-
neously combust.

Even without an explosion, stagnant
summer heat effectively traps the toxic
chemical dust generated during the mixing
process close to the ground, drastically in-
creasing the oxidative potential of the air.

The human factor

I'he explosion risk on the factory floor
is compounded by a system where workers
are paid by the pieces produced, driven by
market demand. This plece-rate system
can incentivise speed over safety protocols

Over the past decade, probe into nu
merous explosions have found raw, volatile
materials and finished fireworks stockpiled
in cramped, unventilated spaces far
beyond the legally permissible limits




* Key Terms and Explanations

* Oxidiser: Chemicals (nitrates, chlorates) that provide oxygen to sustain a fire or explosion, allowing it to
occur even without atmospheric oxygen.

* Exothermic Reaction: A chemical reaction that releases energy through light or heat. In poorly stored
firecracker chemicals, moisture can trigger this prematurely.

* Static Electricity/Energy: An imbalance of electric charges within or on the surface of a material. In dry
conditions, this charge cannot "leak" into the air, leading to sparks that ignite chemical dust.

* Black Powder: A traditional explosive mixture containing sulfur, charcoal, and potassium nitrate (saltpeter).

* Piece-rate System: A wage structure where workers are paid per unit produced rather than per hour. This
often leads to "speed-over-safety" behavior.

* Stagnant Summer Heat: High ambient temperatures that trap toxic dust and increase the "oxidative
potential" of the air, making combustion easier.

* Main Arguments and Substantive Parts

* The core thesis posits that firecracker accidents are not merely "accidents" but the result of a dangerous
triad: volatile chemistry, specific climatic triggers, and systemic labor exploitation.

* The Climate-Chemical Nexus: The article argues that the combination of dry heatwaves (promoting static
sparks) and high morning/evening humidity (triggering exothermic reactions) creates a volatile environment
for nitrates and binders.

* Mechanical Igniters: Basic movements, like sliding materials across a workbench, become lethal in low-
humidity environments because the air fails to dissipate static charges.

* Systemic Safety Lapses: Beyond the weather, the "human factor" —specifically the piece-rate wage
system—drives workers to bypass safety protocols to meet market demand, often stockpiling finished goods
in unventilated, cramped spaces.

* The "Shadow" Drying Paradox: While chemicals must be dried under shade to prevent heat accumulation,
any seepage of moisture can lead to spontaneous combustion when subsequently exposed to the sun.




e Historical Evolution of the Issue

* Pre-Independence: The industry began as a small-scale craft, largely unregulated, centered around Sivakasi (Tamil Nadu) due to its dry
climate, which was ideal for drying products.

* 1980s-90s: Rapid expansion fueled by growing domestic festivals and the shift toward the "Virudhunagar-Sivakasi" hub, which now
produces nearly 90% of India's fireworks.

* Post-2000s: Increased judicial scrutiny. The Supreme Court began intervening on environmental grounds (air pollution/green
crackers), but the focus on "worker safety" remained secondary to "product chemistry."

* Present Day: Frequent mass-casualty events (e.g., Kerala 2024, Tamil Nadu 2024) have moved the needle toward demanding stricter
enforcement of the Explosives Act and better disaster management at the district level.

* Way Forward

* Automated Climate Monitoring: Factories should be mandated to install hygrometers and thermometers that trigger alarms when
static risk reaches critical levels.

* Infrastructure Reform: Transitioning from "sheds" to climate-controlled, well-ventilated modular units to prevent dust accumulation.
* Formalization of Labor: Replacing the piece-rate system with a fixed-wage + safety-bonus model to reduce "rushed" handling.

* District-Level Task Forces: Moving beyond annual inspections to monthly "Safety Audits" by a multi-disciplinary team (fire, labor, and
chemical experts).

* Previous Years' Questions (PYQs)

* UPSC Mains (2019, GS 3): "Vulnerability is an essential element for defining disaster impacts and its threat to people. Hov
what ways can vulnerability to disasters be characterized?"

* UPSC Mains (2017, GS 3): "Chemical disasters are as much a result of human error as they are of technical failure. ©

* UPSC Mains (2013, GS 3): "With reference to the National Disaster Management Authority (NDMA) guidelines, ¢ steps to be
taken to manage the possibilities of chemical disasters."
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* Key Terms and Explanations

* Indian Meteorological Department (IMD): The principal agency responsible for meteorological
observations, weather forecasting, and seismology.

* Extremely Heavy Rainfall: Defined by the IMD as rainfall exceeding 21 cm (210 mm) within a 24-hour
period.

* Monsoon Deficiency: When the total seasonal rainfall is less than the long-period average (LPA).
Traditionally, a "below-normal" forecast (e.g., 92% of LPA) suggested lower flood risks, a logic now challenged
by climate change.

* Intra-seasonal Variation: Fluctuations in rainfall within a single monsoon season (e.g., long dry spells
followed by sudden, violent downpours).

* Urban Heat Island (UHI) Effect: A phenomenon where cities experience much higher temperatures than
surrounding rural areas due to concrete structures, leading to localized convection and intense rain.

* Main Arguments and Substantive Parts

* The core thesis is that total rainfall volume is no longer a reliable predictor of flood safety. Even in
"drought" years, the risk of catastrophic flooding remains high due to specific shifts in rainfall patterns.

* Frequency vs. Intensity: While total volume might be low, the number of "extremely heavy" events is rising.
Rainfall is now concentrated into shorter, more intense "bursts" rather than being spread evenly over four
months.

* The "New Normal" of Disasters: Since 2013, India has witnessed at least one major rainfall-triggered
disaster annually, regardless of whether the monsoon was "surplus" or "deficient."

* The Urban Planning Crisis: Natural drainage systems in cities have been replaced by concrete, meaning
even moderate rainfall can trigger "urban flash floods."

* Predictive Limitations: Current meteorological models struggle to predict the exact "granularity" of
extreme events (e.g., whether a city will receive 200mm or 500mm in a day), leading to a gap in early warning
effectiveness.



e Historical Evolution of the Issue

* Pre-Independence to 1980s: Rainfall was viewed primarily through the lens of food security. A "below-normal" monsoon meant famine or
drought; floods were viewed as localized riverine overflows.

* 2005 Mumbai Floods: A watershed moment that highlighted urban vulnerability to extreme "cloudburst-like" events in a coastal
metropolis.

* 2013 Kedarnath Tragedy: Signaled a shift in the Himalayan ecosystem, where extreme rain coupled with unregulated construction led to
massive loss of life.

* 2015-Present: A period characterized by "paradoxical years." For example, 2015 was a drought year for India, yet Chennai suffered its worst
floods in a century. This period marks the formal recognition of Climate Change as a primary driver of monsoon volatility.

* Way Forward

YY

* Nature-Based Solutions: Restoration of wetlands and urban forests to act as natural shock absorbers.

* Blue-Green Infrastructure: Integrating water bodies (Blue) and parks (Green) into the city's drainage master plan.

* Modernizing the IMD: Investing in Doppler Weather Radars and supercomputing for higher resolution "Nowcasting."
* Floodplain Zoning: Statutory backing for zones where no permanent construction is allowed.

* Community Resilience: Training local volunteer groups for "First Response" since extreme events leave little time for centralized aid.

All Previous Years’ UPSC Questions

* Mains 2021 (GS3): "Describe the various causes and the effects of landslides. Mention the important components of the National Landslide
Risk Management Strategy."

* Mains 2020 (GS1): "How do ocean currents and water masses differ in their impacts on marine life and coastal environment? Give suitable
examples." (Context of IOD/Monsoon).

* Mains 2016 (GS3): "With reference to the National Disaster Management Authority (NDMA) guidelines, discuss the measures to be
adopted to mitigate the impact of recent incidents of cloudbursts in many places of Uttarakhand."

* Mains 2014 (GS3): "Drought has been recognized as a disaster in view of its spatial expanse, temporal duration... Focus on the September
2014 floods in Jammu and Kashmir."
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New Zealand, India to sign free trade pact
today; tariffs to be removed on all exports

T.C.A. Sharad Raghavan

NEW DELHI

India and New Zealand will
on Monday sign a Free
Trade Agreement that will
remove tariffs on 100% of
India’s exports to New Zea:
land, and either sharply re-
duce or remove tariffs on
95% of current imports
from that country.

Commerce Minister Piy-
ush Goyal on Saturday
took to social media to wel
come Todd McClay, New
Zealand's  Minister  for
Trade & Investment, to
New Delhi, ahead of the
signing of the pact.

“As we approach the
#IndiaNZFTA signing on
April 27th, his visit marks a
defining moment in our bi
lateral journey, reflecting
the trust, shared values,
and common vision that
underpin our partnership
for sustainable economic

A’y

Union Minister Piyush Goyal welcomes Todd McClay, New Zesland's
Minister for Trade and Investment on Friday. /@ PiusHGoma

growth, driving prosperity
for both our nations,” he

said.

India’s exports to New
Zealand grew 32.1% in
2024-25 w $711.1 million,
the latest full Anancial year
for which there is data. Im-
ports from New Zealand
grew 75.2% to $587.1 mil-
lion over the same period.

—— %

The deal will provide In-
dia with immediate duty-
free access on 100% of ta-
riff lines. This is down from
the 10% tariff New Zealand
currently levies on abowt
450 tariff lines that India
exports, including textiles
and apparel products,
leather and headgear, ce-
ramics, carpets, and auto

.

mobiles and auto compo-
nents. On average, New
Zealand levied a tariff of
2.2% in 2025, which will
come down to zero under
the agreement.

The pact between the
countries is one of the fas-
test-negotiated trade
agreements that India has
entered into, with negotia-
tions being announced in
March 2025 and conclud-
ing in December.

India has also managed
to keep several items out of
the FTA, Including all dairy
products such as milk,
cream, whey, yoghurt, and
cheese, animal products
other than sheep meat, ve-
getable products such as
onions, chana, peas, corn,
and almonds, sugar, artifi-
cial honey, animal, vegeta-
ble or microbial fats and
oils, arms and ammuni-
tion, gems and jewellery,
and copper and alumini-

—

um and their products.

The FTA includes a pro-
vision wherein New Zea-
land will invest $20 billion
in India over 15 years.

The deal also includes
provisions relating to the
mobility of working profes-
sionals and students, In-
dian students can work up
to 20 hours per week while
studying in New Zealand,
with extended post-study

India has offered New
Zealand exporters market
access in 70.03% of the ta-
riff lines with 30% of these
lines seeing tariffs being
immediately removed
while the rest will see a
phased removals or
reductions.

According to the New
Zealand government, 95%
of the country’s current ex-
ports will see tariffs either
reduced to zero or sharply
reduced.

— ool



* Key Terms and Explanations

* Free Trade Agreement (FTA): A pact between two or more nations to reduce barriers to imports and
exports. Under an FTA, goods and services can be bought and sold across international borders with
little or no government tariffs, quotas, or subsidies.

* Tariff Lines: These are specific product categories in a country's customs schedule. Removing tariffs
on "100% of tariff lines" means every single category of goods exported from India to New Zealand will
now enter duty-free.

* Rules of Origin (RoO): (Implicit in FTAs) Criteria used to determine the national source of a product.
This prevents third-party countries from "routing" goods through a free-trade partner to avoid duties.

* Market Access: The extent to which a country permits imports. In this pact, India has offered access
to roughly 70% of its tariff lines, a significant opening for a traditionally cautious market.

* Post-Study Work Visas: Provisions that allow international students to stay and work in a host
country after graduation, serving as a "bridge" between education and migration/professional
contribution.

* Main Arguments and Substantive Parts

* The core thesis of this development is the shift from protectionism to strategic economic
integration.

* Trade Liberalization: The removal of a 10% average tariff on Indian exports (textiles, apparel,
leather, etc.) aims to make Indian manufacturing globally competitive.

* Investment Security: A commitment of $20 billion in investment from New Zealand into India over
15 years provides a long-term capital cushion for infrastructure and development.

* Services and Mobility: The agreement moves beyond "goods" to "people," easing student work
hours and professional mobility, recognizing "Human Capital" as a tradeable asset.

* Defensive Interests: India’s exclusion of the dairy sector (milk, cheese, whey) highlights a sensitive
"red line," protecting the livelihoods of millions of small-scale Indian dairy farmers from New Zealand's
massive dairy industry.




* Historical Evolution of the Issue
* Pre-1991: India operated under "License Raj" with high tariff walls and an inward-looking import substitution model.
* 1991 Reforms: Liberalization, Privatization, and Globalization (LPG) shifted the focus toward export-led growth.

* Look East to Act East: India began engaging more deeply with the Indo-Pacific region, though New Zealand remained a
smaller trading partner compared to Australia or ASEAN.

* The RCEP Exit (2019): India withdrew from the Regional Comprehensive Economic Partnership (RCEP) due to concerns
over Chinese goods and dairy imports from NZ/Australia.

* The "New Era" of Bilateralism (Present): Following the India-Australia ECTA, this pact signifies India's preference for
high-quality bilateral deals over large, multilateral ones where it lacks a competitive edge.

* Way Forward

* Domestic Competitiveness: Lowering the "Cost of Business" (logistics, electricity) so Indian goods can actually compete
at zero tariffs.

* Awareness Campaigns: The Ministry of Commerce should launch "FTA Clinics" for MSMEs to explain how to use these
new provisions.

* SPS and TBT Measures: Strengthen Indian testing labs to ensure exports meet New Zealand’s high sanitary and
phytosanitary standards.

* Monitoring Mechanism: A joint "Grievance Redressal Committee" to tackle non-tariff barriers that might crop up post-

* Previous Years’ Questions (PYQs)

* UPSC 2017 (GS3): "What is the meaning of the term 'Free Trade Area'? Highlight the prospects and challenges India
faces in its trade relations with other countries."

* UPSC 2020 (GS2): "Critically examine the reasons for India's withdrawal from the Regional Comprehensive Economic
Partnership (RCEP)."

* UPSC 2023 (GS2): "The 'Indo-Pacific' is a strategic concept that has gained prominence in recent years. Discuss India’s
role in this region."
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* Key Terms and Explanations

* Denotified Tribes (DNTs): These are communities that were "notified" as "born criminals"
under the British-era Criminal Tribes Act (1871). After independence, this Act was repealed in
1952, and they were "denotified."

* Nomadic and Semi-Nomadic Tribes: Communities that do not have a fixed habitation and
move from one place to another. Semi-nomadic tribes are those who are nomadic for part of
the year.

* Chintan Shivir: A high-level brainstorming session or retreat where policymakers and
stakeholders gather to discuss strategy and address systemic bottlenecks.

* Enumeration: The process of counting or mentioning one by one. In the context of the
Census, it refers to the official recording of population data based on specific categories.

* DWBDNT: The Development and Welfare Board for Denotified, Nomadic and Semi-Nomadic
Communities, a body under the Ministry of Social Justice and Empowerment.

* Main Arguments and Substantive Parts

* The core debate centers on the formal recognition and statistical visibility of DNTs in the
National Census.

* The Demand for Data: DNT communities are advocating for a separate column in the
Census. Without an accurate count, the government cannot allocate proportional resources or
design targeted schemes.

* The Constitutional Parity Argument: Leaders argue for a separate Schedule for DNTSs,
similar to Scheduled Castes (SCs) and Scheduled Tribes (STs). This would provide them with a
distinct legal identity and constitutional protection.

* Implementation Bottlenecks: A significant hurdle is the lack of "Community Certificates."
Since many DNTs are nomadic and move across state lines, they struggle to provide the
"domicile" or "caste" proof required by state governments to access benefits.

* The Judicial Stand: While the Supreme Court recently dismissed a petition for a mandatory
Census column, it left the door open for the Executive to decide, shifting the responsibility to
the Ministry of Social Justice.




e Historical Evolution of the Issue

* Colonial Era (1871): The Criminal Tribes Act was enacted, branding over 200 communities as hereditary criminals. This led to systemic social
ostracization and police surveillance.

* Post-Independence (1952): Based on the Ayyangar Committee recommendations, the 1871 Act was repealed and replaced by the Habitual
Offenders Act. While the "criminal" label was legally removed, the social stigma remained.

* The Kalelkar Commission (1953) & Mandal Commission (1980): These touched upon the backwardness of these groups but often categorized
them under the broader OBC or SC/ST umbrellas, diluting their specific needs.

* Renke Commission (2008): The first comprehensive report to highlight that DNTs are the "poorest of the poor" and recommended a separate
census and reservation.

* Ildate Commission (2015): Further emphasized the need for a permanent commission and a dedicated survey to identify DNTs accurately.

* Way Forward
* Uniform Identification: Create a national master list of DNT communities to resolve the SC/ST/OBC overlap confusion.
* Special Census Methodology: Use GPS-tagging or "point-in-time" counts during the 2027 Census to capture nomadic populations.

* The "SEED" Scheme Strengthening: The Scheme for Economic Empowerment of DNTs (SEED) needs higher budgetary allocation and simplified
application processes.

* Sensitization of Law Enforcement: Mandatory training for police forces to dismantle the "hereditary criminal" mindset.

* Previous Years’ Questions (PYQs)
* UPSC Mains (2023, GS2): "The formalizing of a separate commission for DNTs is a step toward inclusive growth. Discuss." (Similar theme)

* UPSC Mains (2018, GS2): "Whether the National Commission for Scheduled Castes can address the problems of the Denotified Tribes effectively?
Comment."

* UPSC Prelims (2016): Question regarding the 'Criminal Tribes Act' and its repeal.
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* Key Terms and Explanations
* Fast Breeder Reactor (FBR): A nuclear reactor that generates more fissile material than it consumes. It uses Uranium-Plutonium mixed oxide (MOX) fuel.
* Example: The 500 MWe PFBR at Kalpakkam is the cornerstone of India’s second stage of its nuclear program.

* Criticality: The state of a nuclear reactor when the fission chain reaction is self-sustaining. This means the number of neutrons produced equals the number of
neutrons lost.

* Indigenous Technology: Technology developed entirely within the country using local resources and expertise, reducing dependency on foreign imports (e.g.,
"Atmanirbhar Bharat").

* Wind Energy Capacity: The maximum electric output an electricity generator can produce under specific conditions. India’s capacity currently exceeds 56 GW.

* Census 2027 (Digital Census): The process of collecting, compiling, and publishing demographic and economic data using mobile apps and self-enumeration
portals rather than traditional paper forms.

* House Listing: The first phase of the Census where all structures/houses are identified and listed before the actual population enumeration.

* Main Arguments and Substantive Parts
* A. Nuclear Energy Autonomy
* The core argument is that achieving criticality in the Fast Breeder Reactor (FBR) is a "historic milestone."

* Supporting Evidence: The reactor is built with indigenous technology, proving India's technical self-reliance. It transitions the country from the first stage
(Pressurized Heavy Water Reactors) to the second stage of its three-stage nuclear plan.

* B. Leadership in Renewables
* India is positioning itself as a global leader in wind energy, now ranking fourth globally.

* Supporting Evidence: The addition of 6 GW in a single year and a total capacity of 56 GW shows rapid scaling, particularly in states like Gujarat, Tamil Nadu, and
Rajasthan.

* C. Digital Transformation of Governance
* The Census is framed not just as a data exercise but as a "responsibility of all citizens."

* Supporting Evidence: Shifting to a digital-first approach (mobile apps, self-enumeration) aims to improve data accuracy and reduce the time lag in processing.



Historical Evolution of the Issue

Nuclear Energy

Pre-Independence/Early 1950s: Homi J. Bhabha envisioned a Three-Stage Nuclear Power Programme to utilize India’s vast thorium reserves.
1974 & 1998: Pokhran | and Il tests led to international sanctions, forcing India to develop indigenous technology.
2008: The Indo-US Civil Nuclear Deal integrated India into the global nuclear order.

Present: Focus on FBRs (Stage 2) and eventually Thorium-based reactors (Stage 3).

Wind Energy

1980s: Establishment of the Ministry of Non-Conventional Energy Sources (now MNRE).

2015: Paris Agreement targets accelerated the shift toward a 500 GW non-fossil fuel capacity goal by 2030.
Census

1872/1881.: First non-synchronous and synchronous census under British rule.

Post-1948: Conducted under the Census Act, 1948.

2020s: Delay due to COVID-19 led to the evolution of the "Digital Census" format.

Way Forward
Hybrid Models: Combine wind with solar and battery storage to solve intermittency.
Public Awareness: Conduct massive "Digital Literacy" camps for Census self-enumeration.

Regulatory Rigor: Ensure the Atomic Energy Regulatory Board (AERB) remains independent and robust as FBRs scale up.

Previous Years’ Questions (PYQs)
UPSC 2017 (GS3): Give an account of the growth and development of nuclear science and technology in India.
UPSC 2023 (GS3): "India’s energy security is a wide-ranging concept." Discuss the role of renewables.

UPSC 2015 (GS1): Discuss the various social problems which originated out of the speedy process of urbanization in India (Linked to Census data).
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* Key Terms and Explanations

* Currency Depreciation: A fall in the value of a currency in a floating exchange rate system. For example, if $1S USD moves from X85
to X92, the Rupee has depreciated.

* Imported Inflation: When a currency weakens, the cost of importing goods (like crude oil) rises. This "imports" inflation into the
domestic economy.

* Liberalized Remittance Scheme (LRS): An RBI policy allowing Indian residents to freely remit up to $250,000S USD per financial year
for permitted current or capital account transactions.

* Foreign Portfolio Investors (FPIs): Entities or individuals investing in financial assets (stocks, bonds) of another country. They often
pull out funds when a domestic currency weakens to avoid "valuation losses."

* GIFT City (Gujarat International Finance Tec-City): India's first operational smart city and international financial services center,
acting as a hub for outbound and inbound global investments.

* Main Arguments and Substantive Parts

* The core thesis posits that while Rupee depreciation is a persistent trend (averaging 2.5%—3% annually), it is a manageable variable
for an informed investor rather than a cause for panic.

* The Debt-Inflation Link: Depreciation is a "double-edged sword" for debt. It triggers imported inflation, leading the RBI to keep
interest rates high, which can depress bond prices.

* Equity Neutrality: For domestic-focused equity, the exchange rate is a secondary factor compared to corporate earnings and
domestic demand. However, FPI outflows triggered by a weak Rupee can cause short-term market "corrections."

* Gold as a Hedge: Gold is dollar-denominated globally. When the Rupee falls, the local price of gold rises even if glob

stagnant, acting as a natural hedge.

* Global Diversification: Investing in foreign assets (USD-denominated) allows an investor to benefit from Rupee on, as the
value of those assets increases when converted back to INR.



e Historical Evolution of the Issue

* Pre-1991: India followed a fixed exchange rate system. Periodic devaluations (e.g., 1966) were
massive political and economic shocks.

e 1991 Liberalization: The "Liberalized Exchange Rate Management System" (LERMS)
transitioned India toward a market-determined rate.

* Taper Tantrum (2013): A significant milestone where the Rupee saw extreme volatility due to
US Fed signals, leading to structural reforms in how the RBI manages reserves.

* The 2020s: A shift toward "managed volatility," where the RBI intervenes to prevent erratic
swings while allowing the Rupee to find its market value against a strengthening Dollar.

* Way Forward

* Rupee Internationalization: Settling trade in INR (e.g., with UAE or Russia) to reduce USD
demand.

* Export Diversification: Moving up the value chain so exports are less sensitive to currency
fluctuations.

* Inflation Targeting: Maintaining the RBI’s 4% (+/- 2%) target to ensure the inflation
differential with the US doesn't widen, which would trigger sharper depreciation.

e All Previous Years’ UPSC Questions

* Prelims (2022): Question on the impact of US Fed tightening on the Indian Rupee and capital
flight.

* Mains (2013, GS3): "The sensitive price of the Indian Rupee has a direct impact on the
common man." Discuss.

* Mains (2019, GS3): How do fluctuations in the international price of crude oil affect the
Indian economy?
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* Key Terms and Explanations

* Mythos (Conceptual): Represents a "frontier-class" Al model specialized in Autonomous
Vulnerability Research (AVR). Unlike traditional scanners that look for known "signatures" (like a
fingerprint), Mythos uses reasoning to find entirely new, unknown flaws.

* Project Glasswing: A controlled "walled garden" or alliance-based distribution model where only
vetted partners have access to powerful Al tools.

* Zero-Day Vulnerability: A software flaw unknown to the developer. The Al described can "chain"
these together, creating a sequence of exploits that bypass multiple layers of security.

* Power Asymmetry: In cybersecurity, the "attacker’s advantage." An attacker only needs to find one
hole; a defender must plug them all. Al amplifies this by allowing attackers to find thousands of holes in
minutes.

* Patch Validation: The slow, manual process where humans test a security fix to ensure it doesn’t
break the rest of the system. This is the "bottleneck" that Al-driven attacks exploit.

* Main Arguments and Substantive Parts
* The Core Thesis

* The central argument is that the "cure" for cybersecurity (Al-driven flaw detection) is becoming
more dangerous than the "disease" (human hackers) because the defensive response cannot keep pace
with the automated speed of Al-generated attacks.

* Key Points

* The Shift from Inspection to Interaction: Traditional security tools are passive; Mythos is active. It
"reasons" through a codebase like a senior engineer, allowing it to find flaws that have existed for
decades.

* The Leakage Problem: Despite extreme valuations and security protocols, "frontier" Al models are
susceptible to basic security failures (e.g., URL guessing, leaked contractor credentials).

* The Triage Crisis: If an Al finds 10,000 bugs in a month, but a human team can only patch 100, the
"visibility" creates a liability. We now have a "pipeline of known-but-undisclosed flaws" which is a
goldmine for hackers.




* Historical Evolution of the Issue
* 1970s-1980s (The Dawn): Security was perimeter-based. Physical access was the main concern.

* 1990s-2000s (Signature Era): Antivirus software relied on databases of known threats. If a virus wasn't in the database, the system
was blind.

* 2010s (Heuristics and Cloud): Systems began looking for "suspicious behavior" rather than just fingerprints.

* 2020-Present (The Generative Shift): The transition from "tools used by humans" to "autonomous agents." The issue has evolved
from preventing "unauthorized access" to preventing "model weight theft" and "autonomous exploitation.”

* Way Forward
* Automated Patching (Cure vs. Cure): If we use Al to find bugs, we must use Al to generate and test the fixes (Auto-Remediation).

* Regulatory "Red-Teaming": Independent government bodies (like CERT-In) should audit these "frontier models" before they are
deployed in critical sectors.

* Liability Frameworks: Update laws to ensure that Al "gatekeepers" share the burden of security failures if their models leak.

* Open-Source Hardening: Provide "Mythos-level" security tools to open-source developers for free to prevent a "security divide."

* Previous Years’ UPSC Questions
* GS3(2022): "What is the Cyber-Security Infrastructure of India? What are the factors that make it vulnerable to cyber-attacks?"
* GS 3(2021): "Discuss the different types of Cybercrimes and the measures required to be taken to fight the menace."

* GS4(2019): "The expansion and communication of new technologies... have created new ethical challenges. Discuss."
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SIR pause on way to a billion electorate
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* Key Terms and Explanations

* Special Intensive Revision (SIR): A rigorous, door-to-door or document-based verification process to clean the electoral roll. Unlike the routine
"Summary Revision," SIR involves deeper scrutiny to remove "ghost voters."

* ASDD Factors: An acronym for Absent, Shifted, Dead, and Duplicate voters. These are the primary categories targeted for removal to ensure roll purity.
* Electoral Roll (Voter List): The official list of persons registered and eligible to vote in a particular constituency.

* De-duplication: The process of using technology (like photo matching) to find and remove names that appear more than once in the registry.

* Ghost Electors: Entries in the voter list that do not represent a valid, living resident in that specific area.

* Enfranchisement vs. Disenfranchisement: Enfranchisement is giving the right to vote; disenfranchisement is the explicit or implicit removal of that right.

* Main Arguments and Substantive Parts
* The Core Thesis

* The central argument posits that while purifying the electoral roll of "obesity" (bloated numbers due to ASDD factors) is essential for the integrity of
elections, it must be balanced against the risk of accidental disenfranchisement of genuine citizens.

* Key Points

* The Quantitative Shift: For decades, India’s electorate grew faster than its population. The SIR 2025 has reversed this trend, potentially shrinking the
electorate from nearly 99 crore to approximately 90 crore.

* Accuracy vs. Inclusivity: The SIR has improved "turnout percentages" by shrinking the denominator (total voters), but the challenge is ensuring that
vulnerable groups aren't left out during the "trimming" process.

* The Burden of Proof: There is a subtle shift where the burden of proving eligibility often falls on the citizen (e.g., responding to Form 7 notices), which
can be difficult for the marginalized.

* Supporting Evidence

* States like Tamil Nadu and West Bengal showed record-high turnouts recently, largely attributed to a more "lean and mean" electoral roll rather than
just increased voter participation.

* In 12 States/UTs, the SIR resulted in a reduction of more than 10% of the electorate in some districts.



Historical Evolution of the Issue
1951: The first general election featured 17.32 crore electors. The challenge then was basic registration in a largely illiterate society.

1951-2021: The electorate grew fivefold (17 to 91 crore) while the population grew fourfold. This "electoral obesity" suggested that names

were being added but rarely removed.

The Technology Era (2000s—Present): The introduction of EPIC (Elector's Photo Identity Card) and computerized rolls allowed for better de-

duplication.

2024-2026: The shift toward Intensive Revision marks a departure from routine maintenance to active "purification.”

Way Forward

Automatic Integration: Link the electoral roll with the Digital Birth and Death Registry to automate the removal of deceased voters.
User-Friendly Redressal: Simplify Form 7 and Form 8 processes through a more robust mobile interface.

Community Audits: Conduct "Social Audits" of voter lists in Gram Sabhas to verify ASDD factors transparently.

Focus on Migrants: Implement remote voting or easier registration for internal migrants to ensure "shifted" does not mean "deleted."

Previous Years’ Questions (PYQs)

UPSC Prelims

2017: "Right to vote and to be elected in India is a..." (Answer: Constitutional Right).

2020: Questions regarding the powers of the Election Commission in deciding election schedules and rolls.

UPSC Mains

2017 (GS 2): "Determine the role of the Election Commission of India in the light of the evolution of Model Code of €

2022 (GS 2): "Discuss the role of the Election Commission of India in conducting free and fair elections."
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In Chinese military’s new Atlas drone swarmsystem, much to worry for India

EXPERTEXPLAINS
Suyasu Desai

NON-RESIDENT FELLOW WITH FOREIGN
POLCY RESEARCH INSTITUTE,

THE CHINESE People’s Liberation Army
(PLA) unvelbod its new Atlas drone swarm
system (arolasf) last month, The system
combines features lke simubtanecus mass
launch, nearly 100 drones, and a single
human touchpotnt to control them all.
The system is ke o mind -batthefheld net-
work on wheels, where drones are truck:

bunched, remotely by asingle
operator, and ca scouting. com-
municating, g, and attacking de-

ferses across a large perimeter. More Im-

portantly, it Is a very small, independent
unit that is easy to hide, camouflage. and
operate from remote cormers,

What Is this system?

The Atlas system can simultaneously
launch up to 96 small- and mediuum-sized
speed drones that can form defensive

than three seconds. Thus, within 300 sec-
onds, the systemn can launch all 96 drones.
Forcontext, amid the recent West Asla war,
the US advanced E-3 Sentry AWACS alr-
craft at the Prince Sultan Alrbase in Saudi
Arabla was destroyed by a swarm of 29
drones and a few ballistic mbssies.

Purely on scale, in the US, the Deparnt-
ment of War’s “Perdix” and Defense Ad-
vanced Research Project Agency s "Offset”™
systerms can aunch 103 micro-drones and
250 unmanned systema, respectively. Bven
China's “mothership”™ Ut Than) can launch
up 1o 100150 drones.

Put Atlas stands out for its intelligence
because, In modern military warfare,

counting drones is an outdated metric. The
real victory Hes in the cognitive test: can
these 90 to 100 drones think individually
and as a unit, reroute, identify, reidentify
targets, and execute multiple strikes — all
with only one human touchpoing? It is here
that the Atlas Drone Swarm system out-
shines its competitors, at least theoretically,

The Atas system has undergone
multiple advanced tests. This includes the
March test, when the PLA conducted the
first full media demonstration for it.

Who Is the manufacturer?

China Electronic Technology Group
Corporation (CETO) (shorgew diansd kel
Jewan govegal), established In 2002, one of
the leaders of China’s push for achleving
civil-military integration, has manufac-
tured the Athas system, It bs a state-owned
electronics and telecommunications con-
womernte and works with the PLA.

CETC has been responaible for Chinas
major defence ebectronic breakthroughs,
Including the technology that gave
China its first nuclear bomb, gulded mis-

|

The Atlas drone swarm operations system.

CHONA NI AT N
slle, and geo-orbital satellite,

What Is the role of drones in the PLAY
Conceptually, as detailed in the 2020
version of The Sclenoe of MEltary Strategy.
a publication of Chiina's Acadenmy of Mil-
tary Schence, “intelligentisation” Ghi neng
hua) s a defining paradigm of future con-
flicts. The Mth Five-Yoar Plan (2021-2028)
explicitly stated that future wars will be
“uncrewed and intelligent”,

In the past SO years, China has consist-
ently learned from others” wars, For in-
sance, the two Gulf Wars compelied the
PLA to pursue a strategy of winning local
wars under informatised conditions. Simi-
larly, China Is taking notes on drone use

umxwmmmmo;r
eration Epic Fury,

mmmmmm
s that China has tens of thousands of un-
manned acrial vehicles across all four vart
ants — smaller drones, medium -altitude
long-endurance, high-alttude long-endur-
ance, and advanced, novel, and stealth
drones. These have been deployed across all
PLA theatre commands and military dis-
tricts and have been regularty included in
operations In the Tatwan Stralt, the South
China Sea, and sround the Line of Actual
Control (LAC) with India. Some of them are
abso testod n Ulcraine, Gaza, and with Hou-
thi Rebels around the Red Sea area.

In the past I8 montha, the PLA has abo
tested a “drone mothership” copable of re-

leaning 100150 smaller loltering drones.

What are the implications for India?
The Atlas system can confuse and over-
whelm Tatwan's and India’s alr defences,
forcing these countries to waste multiple
resources on eliminating them, which is
difficult given its mobility and camnouflage.
Furthermore, the system’s algorithm-
driven kill chain and autonomous, inde-
pendent tanget identification make it bethal
against strategically valuable targets.
Especially on the India front, Tibet's ad-
vanced road and rall network enables quick
deployment and launch. These swarms
could also be used to disturb the Indlan
army's logistios and infrastructure lines by
attacking the approach roads to India's for-

and adjust formathons and tangets withoot
central human intervention.

LOMOER VERSION O
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* Key Terms and Explanations

* Drone Swarm: A collective of unmanned aerial vehicles (UAVs) that communicate with each other to achieve a common goal. Unlike a group
of individual drones, a swarm acts as a single cohesive entity.

* Loitering Munition (Suicide Drones): Weapons that "loiter" over a target area, search for a target, and then attack by crashing into it with an
explosive warhead.

* Intelligentisation (Zhineng Hua): A Chinese military concept referring to the use of Al, big data, and cloud computing to gain a cognitive edge
in warfare.

 Kill Chain: The functional stages of a military attack: finding, fixing, tracking, targeting, engaging, and assessing. An "algorithm-driven" kill
chain uses Al to accelerate this process.

* Human Touchpoint: The level of human intervention required. A "single touchpoint" means one operator can control a massive number of
units, moving toward full autonomy.

* Mothership (Jiu Tian): A larger aerial platform designed to carry, launch, and sometimes recover smaller drones in mid-air.

* Main Arguments and Substantive Parts

* The core thesis is that unmanned, intelligentized warfare is no longer a future prospect but a current reality that significantly tilts the tactical
balance along contested borders.

* Mass vs. Precision: The shift is from launching a few expensive missiles to launching nearly 100 low-cost drones simultaneously. This
"saturates" enemy air defenses, forcing them to use million-dollar interceptors against thousand-dollar drones.

* Cognitive Superiority: The system’s value isn't just in numbers but in its ability to reroute and re-identify targets autonomously. If one drone
is jammed, the others adapt without human input.

* Mobility as a Force Multiplier: Being truck-mounted and easy to camouflage allows these systems to operate from "remote corners," making
pre-emptive strikes by an opponent extremely difficult.

* Threat to Infrastructure: For a country like India, the specific threat lies in the disruption of "approach roads" and logistics in high-altitude
terrains like Tibet/Ladakh, where supply lines are thin and vulnerable.



/ * Historical Evolution of the Issue

* Pre-2000s (The Era of Reconnaissance): Drones were primarily used for "eyes in the sky" (e.g., Heron or Searcher drones). They were
slow, expensive, and required dedicated satellite links.

* Post-9/11 (Targeted Strikes): The US Predator and Reaper drones introduced the era of remote-controlled precision strikes, but they
still required one or more pilots per drone.

* 2010s (Miniaturization & Swarming): Research into "Perdix" (US) and "Offset" programs began exploring the idea of low-cost,
expendable swarms.

* 2020s (The Ukraine/Middle East Shift): Recent conflicts proved that "off-the-shelf" technology could be weaponized. China’s
integration of Al into these systems (the Atlas system) represents the most recent leap toward fully autonomous swarm warfare.

* Way Forward

* Directed Energy Weapons (DEWs): India must fast-track the development of high-energy lasers (like "Durga-II") to provide a cost-
effective defense against swarms.

* Electronic Warfare (EW) Upgrades: Strengthening the signal-jamming capabilities along the LAC to disrupt the "cognitive" links of the
swarm.

* Indigenization (iDEX & MeitY): Encourage Indian startups to develop "counter-swarm" drones—small, fast interceptor drones that can
take down enemy swarms at a lower cost.

* Diplomacy: Advocate for international norms on Lethal Autonomous Weapons Systems (LAWS) at the UN.

* Previous Years' Questions (PYQs)

* Mains (2023, GS3): "What is the UN Convention on Certain Conventional Weapons? Discuss its relevance in the context of lethal
autonomous weapons."

* Mains (2020, GS3): "Analyze the internal security threats and transborder crimes along India’s borders."

* Prelims (2022): Question regarding the use of drones in various sectors (Agriculture, Defense, etc.).
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