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Operation Sindoor:
From HAMMER to
BrahMos, the
precision-guided long-
range weapons in the
Indian military’s
arsenal

India successfully conducted Operation
Sindoor, a joint military operation
involving the Army, Navy, and Air Force,
targeting terrorist camps at nine
locations in Pakistan and Pakistan-
occupied Kashmir (Pok). 
The strikes were a response to the April
22 terrorist attack in Pahalgam,
attributed to ISI-backed militant
groups. Precision munitions were used
to hit four targets in Pakistan
(Bahawalpur, Muridke, Sialkot, Sarjal)
and five in Pok, to dismantle terrorist
infrastructure operating with impunity.

Operation Sindoor
Redefining the Causal Link Between
Pakistan and Terrorism.

India framed Operation Sindoor as
a response not just to the recent
Pahalgam attack, but to a two-
decade-long pattern of Pakistan-
sponsored terrorism since the 2001
Parliament attack.
It highlighted the role of groups
like Jaish-e-Mohammed (JeM) and
Lashkar-e-Taiba (LeT), both UN-
designated terrorist groups.
Cited examples like Sajid Mir and
the FATF’s role in forcing Pakistan
to take symbolic actions without
dismantling terror networks.
Targeting key sites like Markaz
Subhan Allah, Markaz Taiba, and
Mehmoona Joya undermines
Pakistan’s narrative that newer
proxy groups (like TRF) are
disconnected from Islamabad.
Targeting Terror, Not the Pakistani
Military
India continues its doctrine of
hitting terrorist infrastructure
without targeting Pakistan’s
conventional military.
The strikes were labeled as “non-
military” and “preemptive”,
similar to the approach in the
2016 surgical strikes and 2019
Balakot airstrike.
However, Sindoor marks an
escalation in depth and scale,
striking targets deep within
Pakistan, not just in PoK.

Calibrated Action with
Strategic Restraint

India emphasized Sindoor was
“focused, measured, and non-
escalatory”, showing it does not
seek full-scale war.
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However, it sent a clear message
that Pakistan’s nuclear deterrence
posture no longer shields its terror
infrastructure.

Future escalations by Pakistan could
trigger Indian retaliation on military
assets, pushing the threshold higher.

What Makes Operation
Sindoor Different

Unprecedented Scale and Reach
Nine locations targeted across
Pakistan and Pakistan-occupied
Kashmir (Pok), including
Muzaffarabad, Bahawalpur,
Rawalakot, Jhelum, and more.
24 missile strikes launched in a
single day — India’s largest single-
day strike so far.
Over 70 militants were killed and
60 were injured, sending a
powerful deterrent message.

Unlike Balakot (2019) and Uri
(2016), which targeted one or a few
sites, Sindoor reflects a massive,
coordinated offensive.

Wider Target Spectrum
and Deep Strikes

India signalled that no part of
Pakistan is off-limits, targeting
deep inside the Pakistani
heartland.
Shows a clear shift in policy —
from reactive to pre-emptive and
assertive.
Military analysts noted this
operation crossed previous
thresholds in terms of both
geography and intensity.

Tri-Services Coordination
and Advanced Weaponry

Indian Army, Navy, and Air Force all
took part, demonstrating joint
operational strength.
Strikes were highly coordinated,
time-bound, and used real-time
UAV confirmation to verify
destruction, marking a new
benchmark in precision warfare.

Strategic Red Line Shift
India refrained from hitting
Pakistani military installations to
avoid conventional escalation, but
the depth and scale of the strikes
altered the red line.
The operation has redefined the
costs Pakistan may have to bear
for continuing cross-border
terrorism.
India hits with Nari Shakti,
Human-Centric Messaging Named
“Sindoor” to honour the victims of
the Pahalgam attack, particularly
widows of the 26 slain.
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India carried out Operation
Sindoor, targeting 21 terror camps
across nine locations in Pakistan
and Pakistan-occupied Kashmir
(Pok) in response to a recent
terrorist attack in Pahalgam. 
The Indian Armed Forces used
precision strikes with niche-
technology weapons and carefully
chosen warheads to minimise
collateral damage. 
Although specific weapons were
not disclosed, the military's
arsenal now includes advanced
precision-guided long-range
weapons and drones, such as
loitering munitions.

Precision Guided
Munitions (PGMs)

PGMS, also called smart weapons
or smart bombs, are missiles or
bombs designed to accurately
strike specific targets while
minimising collateral damage.

Features of PGMs
Advanced Guidance Systems:
PGMs use GPS, laser guidance,
infrared sensors, or radar to track
and hit targets precisely.

Mid-Flight Course Corrections:
They can adjust their trajectory
mid-air to account for weather,
wind, or targeting errors.
Reduced Collateral Damage: By
targeting with precision, PGMs
limit harm to civilians and nearby
infrastructure.
Increased Accuracy: They offer
greater accuracy than unguided
munitions, with a much smaller
margin of error.
Versatile Deployment: PGMs can
be launched from aircraft, ships,
ground platforms, or UAVs,
enhancing their operational
flexibility.

Cutting-Edge Precision
Weapons in India’s Military
Arsenal

Two weeks after Pakistani
terrorists killed 26 civilians in
Pahalgam, India launched
Operation Sindoor, conducting
airstrikes on nine locations in
Pakistan and PoK targeting
terrorist infrastructure. 
The Indian Air Force (IAF)
deployed Rafale jets, which used
SCALP missiles for deep strikes
and HAMMER missiles for
medium-range precision targets.

SCO 173-174, Sector 17C
Chandigarh

https://namaniasacademy.com/
https://wa.link/sj36dt
https://wa.link/sj36dt
https://t.me/naman21
https://www.google.com/maps/place/Fashioners+-+School+uniform+shop+to+serve+you/@30.7398445,76.7846013,21z/data=!3m1!5s0x390fed0b84b9b135:0x2ee8a8741ad710c!4m10!1m2!2m1!1sSCO+173-174,+Sector+17C,+Chandigarh!3m6!1s0x390fed0b8376d7e1:0xd1b693a36e9f0766!8m2!3d30.7398445!4d76.784899!15sCiNTQ08gMTczLTE3NCwgU2VjdG9yIDE3QywgQ2hhbmRpZ2FyaFojIiFzY28gMTczIDE3NCBzZWN0b3IgMTdjIGNoYW5kaWdhcmiSAQ11bmlmb3JtX3N0b3Jl4AEA!16s%2Fg%2F1ptwjkp3j?entry=ttu&g_ep=EgoyMDI1MDEwNy4wIKXMDSoASAFQAw%3D%3D
https://www.google.com/maps/place/Fashioners+-+School+uniform+shop+to+serve+you/@30.7398445,76.7846013,21z/data=!3m1!5s0x390fed0b84b9b135:0x2ee8a8741ad710c!4m10!1m2!2m1!1sSCO+173-174,+Sector+17C,+Chandigarh!3m6!1s0x390fed0b8376d7e1:0xd1b693a36e9f0766!8m2!3d30.7398445!4d76.784899!15sCiNTQ08gMTczLTE3NCwgU2VjdG9yIDE3QywgQ2hhbmRpZ2FyaFojIiFzY28gMTczIDE3NCBzZWN0b3IgMTdjIGNoYW5kaWdhcmiSAQ11bmlmb3JtX3N0b3Jl4AEA!16s%2Fg%2F1ptwjkp3j?entry=ttu&g_ep=EgoyMDI1MDEwNy4wIKXMDSoASAFQAw%3D%3D


+91-8437686541

naman21

BRAHMOS: India’s
Supersonic Cruise Power

These supersonic cruise missiles,
which have been operationalised
in all three defence services, are
built by BrahMos Aerospace, a
joint venture between India’s
Defence Research and
Development Organisation
(DRDO) and Russia’s NPO
Mashinostroyeniya.
BrahMos missiles operate at close
to Mach 3 speed in the cruise
phase, which ensures reduced
flight time, lower dispersion of
targets, and quicker engagement
time and non-interception.
The missile operates on a ‘Fire
and Forget Principle’, adopting
various flight paths on its way to
the target. As per its website,
cruising altitude could be up to15
km and terminal altitude as low
as 10 metres. The missile carries a
conventional warhead weighing
200-300 kg 
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HAMMER:
Highly Agile and Manoeuvrable
Munition Extended Range
(HAMMER) air-to-ground
precision-guided weapon system
for the Rafale fighter aircraft has a
range of up to 70 km and can also
be fitted to bombs and various
guided systems.
Built by the French aerospace,
defence, and security
corporation Safran, the HAMMER
weapon system is highly versatile
and can be used for precision
strikes against a range of targets in
medium-range tactical operations.
According to the Safran Group, the
system is autonomous and
insensitive to jamming and can be
launched from a low altitude over
rough terrain.

SCALP
SCALP-EG (Système de Croisière
Autonome à Longue Portée —
Emploi Général), also known as
Storm Shadow in the UK, is an air-
launched cruise missile designed
for long-range deep strike
missions with stealth features.

Manufacturer and Range
Developed by MBDA, a European
multinational defence company,
SCALP has a range of around 450
km and is capable of low-altitude
flight, making it hard to detect.

Operational Versatility
It can be deployed at night and in
all weather conditions, providing
the Indian Air Force with high
operational flexibility.
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METEOR: Next-Gen Air-to-Air
Superiority

The Meteor is a Beyond Visual Range
Air-to-Air Missile (BVRAAM)
developed by MBDA, effective even in
dense electronic warfare
environments.
It uses a solid-fuel ‘ramjet’ motor,
providing continuous thrust and
enabling the largest 'No Escape Zone'
among air-to-air missile systems.

Loitering Munition 

A notable aspect of Operation Sindoor
was the deployment of loitering
munitions, also known as ‘suicide
drones.’
These unmanned aerial vehicles are
designed to hover over a target area,
identify threats, and engage them
precisely.

Unlike traditional missiles,
loitering munitions can
wait for the optimal
moment to strike, reducing
the risk of collateral
damage. Once they lock
onto a target, they crash
into it and explode.
These weapons are often
called suicide drones,
kamikaze drones, or
exploding drones.

 
Question: Regarding the
precision-guided weapon
systems used or potentially
deployed during Operation
Sindoor, consider the
following statements:

1.The HAMMER missile,
launched from Rafale jets,
is incapable of autonomous
operation and requires
continuous guidance from
the launching aircraft.

2.SCALP missiles are
designed for short-range
tactical strikes and are
ineffective in adverse
weather conditions or
nighttime operations.
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1.The BrahMos missile follows a
fixed trajectory after launch and
cannot adapt its flight path to
avoid interception.

2.Loitering munitions provide real-
time target engagement
flexibility, making them distinct
from traditional cruise missiles.

Which of the statements given
above is/are correct?
 A. 1 and 3 only
B. 2 and 4 only
C. 4 only
D. 1, 2, and 3 only

Answer: C. 4 only

Explanation:
Statement 1 is incorrect: HAMMER
is autonomous and insensitive to
jamming.
Statement 2 is incorrect: SCALP is
a long-range missile effective in all
weather and night operations.
Statement 3 is incorrect: BrahMos
follows variable flight paths and
uses a fire-and-forget system.
Statement 4 is correct: Loitering
munitions can hover and strike at
the optimal time, unlike
conventional missiles.

Q. Critically evaluate how Operation
Sindoor reflects a doctrinal shift in
India’s military strategy through the
integration of advanced precision-
guided munitions, and analyse its
implications for regional power
balance, strategic stability, and
international norms on the use of
force. (10 marks, 150 words)
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Poisoning via agrochemicals is an
emerging tool in poaching,
affecting both targeted and non-
targeted species.
The Convention on Migratory
Species (CMS) and the Convention
on International Trade in
Endangered Species (CITES) offer
global protection to vultures.

What Happened
The elephant was deliberately
poisoned in a remote area of the
park to harvest its parts for the
illegal wildlife trade.
As vultures descended to feed on
the carcass, they consumed the
pesticide-laced flesh, leading to
mass mortality.
83 vultures were rescued using a
"vulture ambulance" and are
under treatment.

Ecological Role 
Scavengers that maintain
ecosystem health by consuming
decomposing carcasses.
Prevent the spread of diseases like
anthrax, rabies, and botulism.
Decline in vulture population
affects trophic balance and
increases disease risk.

Tragedy in South
Africa: 123 Vultures
Die After
Consuming
Poisoned Elephant
Carcass In News

In a major ecological setback, 123
vultures died in Kruger National
Park, South Africa, after feeding on
an elephant carcass poisoned by
poachers using agricultural
pesticides. Authorities from
SANParks and the Endangered
Wildlife Trust have labelled this
among the worst poisoning
incidents in the park’s history.
Kruger National Park is South
Africa’s flagship wildlife reserve.
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 Conservation Concerns
Vultures are vulnerable to secondary
poisoning when they feed on poisoned
carcasses.

Poachers increasingly use
agricultural toxins to kill high-value
animals and deter detection by
scavengers.
Similar incidents have occurred in
other parts of Southern and East
Africa, raising alarms about
transnational wildlife crime.

Vultures in India
Vultures, once abundant across the
Indian subcontinent, play a critical
role in maintaining ecological
balance. 
They are nature’s clean-up crew,
helping to prevent the spread of
diseases by feeding on dead
carcasses. 
However, the vulture population in
India has seen a devastating decline
over the last few decades, largely due
to human-induced factors such as
poisoning, habitat loss, and the use of
veterinary drugs.

Vulture Species in India:

White-rumped Vulture (Gyps
bengalensis): One of the most
affected species, with populations
declining by over 90% in the last 20
years.

Indian Vulture (Gyps indicus):
Another critically endangered species
that is facing a sharp decline due to
poisoning and habitat destruction.
Slender-billed Vulture (Gyps
tenuirostris): Also critically
endangered, this vulture has a very
restricted population.
Himalayan Vulture (Gyps
himalayensis): Found in the northern
Himalayan regions, this species is also
facing threats.
Cinereous Vulture (Aegypius
monachus): This species is
considered near-threatened, but its
population is also declining due to
habitat destruction.

Reasons Behind the Decline
The decline of vultures in India can
be attributed to several human-
induced threats: 
Diclofenac Poisoning of the main
causes of vulture deaths in India, due
to the use of diclofenac, a non-
steroidal anti-inflammatory drug
(NSAID) commonly used to treat
livestock.
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When vultures feed on the carcasses
of cattle that have been treated with
diclofenac, they suffer from kidney
failure and die. Diclofenac has been
banned in India since 2006, but the
damage has already been
significant.

 Habitat Loss
Vultures often rely on open forests
and grasslands to roost and nest. As
urbanization, agriculture, and
deforestation spread, suitable
habitats have become scarce. The
loss of these habitats further
jeopardizes the survival of vultures.

Poisoning and Hunting
In some areas, vultures are poisoned
deliberately by poachers to prevent
them from feeding on carcasses of
wildlife that have been killed illegally.
Poisoning (either direct or secondary
through poisoned carcasses)
remains a persistent threat.

Food Scarcity
Vultures primarily feed on animal
carcasses, particularly those of large
herbivores like cattle. As the practice of
culling livestock declines and natural
prey populations dwindle, vultures face
food shortages.

Conservation Efforts
Recognising the ecological
importance of vultures, various
conservation efforts are underway in
India to protect and restore their
populations:

Ban on Diclofenac: The Indian
government banned diclofenac for
veterinary use in 2006, and efforts
are underway to promote safe
alternatives like Meloxicam, which
is not toxic to vultures.
Vulture Safe Zones (VSZs): To
combat the poisoning threat,
several Vulture Safe Zones have
been established across India,
particularly in regions like Uttar
Pradesh, Madhya Pradesh, and
Rajasthan. These zones are
monitored to ensure that vultures
are protected from poisons.
Captive Breeding Programs: Zoos
and wildlife organisations have
initiated captive breeding
programs to create sustainable
populations of vultures in the wild.
These efforts are supported by
global conservation organisations
like 
BirdLife International and the
Vulture Conservation
Foundation.Public Awareness
Campaigns: Environmental
organisations are raising awareness
about the importance of vultures in
ecosystems, encouraging
communities to avoid using
harmful chemicals and to conserve
vulture-friendly habitats.
Monitoring and Research: Intensive
research and monitoring of vulture
populations are being carried out to
understand the causes of their
decline and develop better
conservation strategies.
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Legal Protection
Under the Wildlife Protection Act
of 1972, vultures, along with other
endangered species, are given
legal protection. They are listed in
Schedule I, which provides them
the highest level of protection
against hunting and trade.
India has also signed the
Convention on Migratory Species
(CMS) and the Convention on
International Trade in
Endangered Species (CITES) to
safeguard vulture populations
from international trade and
migration threats.

The mass poisoning of 123 vultures
in South Africa’s Kruger National
Park after feeding on a pesticide-
laced elephant carcass highlights a
convergence of multiple
conservation challenges.
Considering the ecological, legal,
and transnational dimensions of
such incidents, which of the
following best reflects the long-
term implications for global vulture
conservation efforts?

A. Such incidents primarily threaten
local populations and are best
managed through park-level
interventions and anti-poaching
patrols.
 B. These events are isolated and do
not significantly impact global
conservation frameworks like CMS
and CITES.

C. The use of agricultural poisons by
poachers underscores a growing
threat to migratory scavengers,
challenging international
conventions like CMS and CITES to
strengthen cross-border
enforcement and species
monitoring.
 D. Global conservation efforts have
already accounted for pesticide-
based threats, and the current
tragedy does not necessitate new
international policy changes.

Correct Answer: → C

Explanation:
C is Correct: The poisoning
reflects an emerging,
sophisticated tactic by poachers
—using agrochemicals to
eliminate both the target species
(elephants) and scavengers like
vultures that might reveal carcass
locations. Since vultures are
migratory and covered under
both CMS and CITES, such events
have global conservation
implications. These international
frameworks rely on member
nations coordinating monitoring,
enforcement, and policy. The
tragedy thus highlights the need
for stronger transnational
collaboration, not just local
solutions.
A is Incorrect: While local
responses (like rescue operations
and anti-poaching units) are
essential, they are not sufficient
when dealing with migratory
species and cross-border criminal
networks. This is a regional and
international issue, not just a
park-level problem.
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 B is Incorrect: The claim that
these are “isolated”
underestimates the repeated
nature of such poisonings across
Southern and East Africa, and
ignores the growing pattern
threatening international vulture
populations
D is Incorrect: While CMS and
CITES address vulture protection,
new threats like agrochemical
misuse and evolving poaching
strategies necessitate updates in
enforcement mechanisms,
intelligence sharing, and
monitoring. Thus, complacency is
dangerous.
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Venus was a target due to:
Speculation about life beneath its
thick clouds
Its strategic importance in the space
exploration rivalry
Under the broader Venera Program
(1961–1984):
28 missions were launched toward
Venus
13 probes entered the atmosphere
10 probes landed, but could only
function for 23 minutes to 2 hours
due to harsh surface conditions

Question 3: [UPSC 2014] Which of the
following pairs is/are correctly
matched?
Spacecraft: Purpose
1. Cassini-Huygens: Orbiting Venus and
transmitting data to the Earth.
2. Messenger: Mapping and
investigating.
3. Voyager 1 and 2: Exploring the outer
solar system.
Select the correct answer using the
code given below.
Options: 
(a) 1 only, 
(b) 2 and 3 only, 
(c) 1 and 3 only
 (d) 1, 2 and 3 only

Answer b

Cassini–Huygens: Cassini–Huygens,
commonly called Cassini, was a
space-research mission by NASA,
the European Space Agency, and
the Italian Space Agency to send a
space probe to study the planet
Saturn and its system, including its
rings and natural satellites.
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Kosmos 482 Mission

A 500-kg piece of a Soviet spacecraft,
part of the Kosmos 482 mission
launched in 1972, is expected to crash
back to Earth.

About Kosmos 482 Mission:
Kosmos 482 was a Soviet space probe
launched on March 31, 1972, as part of
the Venera Program, aimed at
exploring Venus.
It was launched just four days after its
twin mission, Venera 8, which
successfully landed on Venus 117 days
later.

The mission’s goal was to:
Study Venus’s atmosphere and surface
Demonstrate technological and
scientific superiority during the Cold
War.

Kosmos 482 was equipped
with instruments to measure:

Temperature, pressure, and wind
speed
Atmospheric gases and rock
composition
Capable of transmitting data back to
Earth.
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It took us to astounding worlds
where methane rivers run to a
methane sea and where jets of
ice and gas are blasting material
into space from a liquid water
ocean that might harbour the
ingredients for life.
MESSENGER: MESSENGER was a
NASA robotic space probe that
orbited the planet Mercury
between 2011 and 2015, studying
Mercury’s chemical composition,
geology, and magnetic field. The
name is a backronym for
“Mercury Surface, Space
Environment, Geochemistry, and
Ranging”.

Voyager program: The Voyager
program is an American scientific
program that employs two robotic
interstellar probes, Voyager 1 and
Voyager 2. They were launched in
1977 to take advantage of a
favourable alignment of the two gas
giants, Jupiter and Saturn, and the
ice giants, Uranus and Neptune, to fly
near them while collecting data for
transmission back to Earth. After
launch, the decision was made to
send Voyager 2 near Uranus and
Neptune to collect data for
transmission back to Earth.
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India’s Success in
Reducing Maternal
Mortality

The Maternal Mortality Ratio
(MMR) in India declined to 93 per
lakh live births in 2019-21 from 97
in 2018-20, and 103 in 2017-2019,
according to the latest data
released by the Office of the
Registrar General and Census
Commissioner of India.

Introduction
India has made notable progress
in improving maternal health, as
reflected in the latest Maternal
Mortality Ratio (MMR) statistics.
According to data released by the
Office of the Registrar General
and Census Commissioner of
India, the MMR has declined to 93
per 1 lakh live births during 2019-
21, down from 97 in 2018-20 and
103 in 2017-19.
This sustained reduction
highlights the combined efforts
of government policies,
healthcare infrastructure
improvements, and increased
awareness of maternal health
services.

Understanding the
Maternal Mortality Ratio

The Maternal Mortality Ratio
(MMR) is a critical indicator of the
reproductive health of women in
a country. 
It is defined as the number of
maternal deaths per 100,000 live
births during a specific time. 
Maternal death is classified by the
World Health Organisation (WHO)
as the death of a woman during
pregnancy or within 42 days of
the termination of pregnancy,
from any cause related to or
aggravated by pregnancy or its
management.
The Sustainable Development
Goals (SDGS) set by the United
Nations aim to reduce the global
MMR to less than 70 per 100,000
live births by 2030. India’s
declining trend is a positive step
toward achieving this target.
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Current Trends and
Regional Disparities

Despite the overall decline in
India’s MMR, certain states
continue to report alarmingly
high maternal death rates. 

The highest MMR figures
were recorded in:

Madhya Pradesh: 175
Assam: 167
Uttar Pradesh: 151
Odisha: 135
Chhattisgarh: 132
West Bengal: 109
Haryana: 106

Major Causes of Maternal
Death

According to the WHO, more
than 700 women globally die
every day due to preventable
causes related to pregnancy and
childbirth. In 2023 alone, maternal
deaths occurred almost every two
minutes worldwide. Key factors
contributing to maternal deaths
in India include:

Complications during
pregnancy and childbirth

Unsafe abortions
Lack of timely medical
intervention
Inadequate access to skilled
healthcare professionals
Low- and lower-middle-income
countries, including parts of India,
account for over 90% of maternal
deaths globally.

Government Initiatives
Driving Improvement

India’s progress in reducing MMR
can be attributed to various
flagship programs and healthcare
initiatives, including:

The data also reveal that the
highest number of maternal
deaths occurs in the 20-29 years
age group, followed by the 30-34
years age group. 
These statistics underline the
importance of focusing on
women’s health during their peak
reproductive years.
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POSHAN Abhiyaan:
Focused on improving
nutritional outcomes
for pregnant women
and children.

These schemes have enhanced
institutional deliveries, expanded
access to skilled birth attendants,
and improved antenatal and
postnatal care.

Challenges That Still Need
Attention

While the declining MMR trend is
promising, several challenges
remain:
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Pradhan Mantri Surakshit
Matritva Abhiyan
(PMSMA): Providing
quality antenatal care to
pregnant women on a
fixed day every month.

Ayushman Bharat -
Health and Wellness
Centres: Providing
comprehensive
primary healthcare
services, including
maternal and child
health services.
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High MMR persists in
economically weaker states due
to poor healthcare infrastructure.
Rural and remote areas still lack
adequate access to emergency
obstetric care.
Awareness about government
schemes and maternal health
services remains low among
marginalised communities.

Which of the pairs given above are
correctly matched?
A. 2 and 4 only
 B. 1, 3 and 4 only
 C. 1 and 3 only
 D. 2, 3 and 4 only

Answer: A. 2 and 4 only

Explanation:
Pair 1 is incorrect: PMSMA focuses
on antenatal (not postnatal) care,
delivered on a fixed day each
month.
Pair 2 is correct: POSHAN
Abhiyaan targets nutrition,
including anaemia reduction
among pregnant women.
Pair 3 is incorrect: Health &
Wellness Centres (HWCs) offer
primary care, not skilled birth
attendance at tertiary hospitals.

Pair 4 is correct: JSY incentivizes
institutional deliveries, especially
for economically disadvantaged
women.

Question: India’s flagship schemes
aimed at maternal health, such as
PMSMA, POSHAN Abhiyaan,
Ayushman Bharat, and Janani
Suraksha Yojana, have contributed
significantly to the decline in the
Maternal Mortality Ratio (MMR).
However, mismatches between
scheme design and ground-level
implementation remain a key
challenge. Discuss with examples. (10
marks, 150 words)
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The building
blocks of an India-
U.S. energy future

The contemporary global energy
and geopolitical landscape is
rapidly evolving, driven by shifting
power dynamics, technological
innovation, and the pressing need
for climate action.

Against this backdrop, recent
diplomatic overtures between the
United States and India signal a
pivotal opportunity to solidify a
forward-looking strategic
partnership. Highlighted by U.S.
Vice-President J.D. Vance’s
emphasis on deeper
collaboration in energy and
defence, and mirrored by India's
articulations, this renewed
engagement is not simply about
short-term alignment but the
construction of a robust
framework for long-term
cooperation.

Building Blocks of India-
US Energy Future

Critical Minerals: Building the
Architecture of Resilience.

The transition to clean energy is
as much about electrons as it is
about elements.
Critical minerals such as lithium,
cobalt, and rare earth elements
underpin technologies ranging
from electric vehicles to defence
systems and renewable energy
infrastructure.
China’s near-monopoly over rare
earth processing, controlling
close to 90% of global capacity,
has exposed the fragility of
existing supply chains and
underscored the strategic
vulnerability of nations
dependent on these resources.
In response, India and the U.S.
signed a memorandum of
understanding in 2024 aimed at
diversifying global critical mineral
supply chains.
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Nuclear Energy: A Catalyst for
Decarbonisation and Industrial
Growth

India’s surging electricity
demand, coupled with its net-
zero ambitions, necessitates a
diversified, low-carbon energy
portfolio.
Nuclear power emerges as a
critical pillar in this matrix,
offering reliable baseload power
that complements intermittent
sources like solar and wind.
Despite its ambitious goal of
achieving 100 GW of nuclear
capacity by 2047, India currently
operates with just over 8 GW,
necessitating a dramatic
acceleration in deployment.

Guiding Principles for An Effective
Partnership on Critical Minerals

Bilateral and Plurilateral Synergies
The establishment of supply
guarantees and collaborative
frameworks must drive the
partnership.

The creation of an India-U.S.
Critical Minerals Consortium
could facilitate joint exploration
and processing initiatives.
Moreover, leveraging plurilateral
platforms like the Quad, including
Japan and Australia, could
exponentially increase
technological capabilities and
resource access.

Long-Term Commitment
Unlike solar farms or battery
plants, which can be operational
within a few years, mining and
processing infrastructure take
decades to develop.
A 20-year roadmap with interim
milestones is essential. In this
context, the proposed India-U.S.
Mineral Exchange, a blockchain-
enabled platform for transparent
trade and traceability, could set
global benchmarks for ethical
and resilient supply chains.
Additionally, establishing joint
strategic stockpiles and co-
investing in third-country projects
across resource-rich regions such
as Africa and Latin America can
shield both nations from
geopolitical shocks.

Necessary Reforms for an
Effective Nuclear
Collaboration

Streamlined Deployment
Reducing the construction
timeline of nuclear projects from
nine to six years can significantly
reduce costs and improve
investor confidence.
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This requires standardised reactor
designs, expedited approvals, and
skilled project execution.

Private Sector Integration
Unlocking private capital is key.
Small Modular Reactors (SMRs),
with lower upfront costs and
siting flexibility, offer a viable path
forward.
However, their bankability
depends on clear offtake
mechanisms, risk mitigation
instruments, and long-term
purchase agreements.
India must reorient its financial
systems, given that the projected
investment requirement for 100
GW of nuclear power could reach
$180 billion.

Legislative and Regulatory
Reform

The amendment of India’s Civil
Liability for Nuclear Damage Act,
2010, is vital to enabling private
investment and international
collaboration.
The recent approval for U.S.-
based Holtec International to
transfer SMR technology to
Indian firms exemplifies the
promise of Indo-U.S.
technological synergy. However,
safety must remain paramount.
As India positions itself to lead in
SMR manufacturing, robust
protocols for waste management
and decommissioning must be
integral to the strategy.

Way Forward
The April 2025 edition of the IMF’s
World Economic Outlook points
to an increasingly uncertain
global environment marked by
trade tensions and economic
fragmentation.
In this context, a resilient, long-
term India-U.S. energy
partnership offers mutual
strategic assurance.
India’s growth trajectory and the
U.S.’s technological ecosystem are
inherently
Together, they can build not just a
bilateral relationship but a global
coalition for energy resilience and
sustainability. Such a partnership
must move beyond symbolic
agreements and embrace the
plumbing of cooperation,
investment tracking systems,
workforce training, data-sharing
frameworks, and innovation
platforms like the U.S.-India
Initiative on Critical and
Emerging Technology (iCET).
These institutional frameworks
are essential to translating high-
level intent into tangible
outcomes.

Conclusion
The foundation for a robust India-
U.S. partnership on energy and
critical minerals has already been
laid. What remains is the
commitment to operationalise
this vision with long-term
strategic clarity and pragmatic
action.
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Which of the following is NOT a key
component of the India-U.S. energy
partnership as outlined in the
context of critical minerals and
nuclear energy?
A) Establishing a Critical Minerals
Consortium to diversify global supply
chains
B) Reducing the construction
timeline for nuclear projects in India
from nine to six years
C) Implementing a solar energy
project that would make India
energy self-sufficient by 2030
D) Launching the India-U.S. Mineral
Exchange as a blockchain-enabled
platform for trade and traceability

Answer:

 C) Implementing a solar energy
project that would make India
energy self-sufficient by 2030

Critically evaluate the key
components of the India-U.S. energy
partnership, focusing on critical
minerals and nuclear energy. How do
these elements, such as the
establishment of a Critical Minerals
Consortium, the reduction of nuclear
project timelines, and the launch of
the India-U.S. Mineral Exchange,
contribute to the energy security and
sustainability goals of both nations?
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