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The announcement of ‘Turtle Trails’ in the Union Budget 2026-27 has sparked a significant debate between economic growth via

eco-tourism and the biological necessity of "no-go" zones for endangered species. While the government views this as a
sustainable way to boost local economies, conservationists fear the anthropogenic (human-caused) pressure could permanently
disrupt one of nature's most sensitive spectacles.

Conservationists apprehensive of ‘turtle trails’ announced in Budget

Satyasundar Barik should go to mass nesting  chanised boats venture in-  sultations on the subject
BHUBANESWAR sites. There is no ambiguity  to the lake in search of en-  before its announcement

The Union Budget’s propo-
sal to develop ‘turtle trails’
along key nesting sites in
the coastal areas of Odisha,
Karnataka and Kerala has
triggered sharp scepticism
and concern among con-
servationists and research-
ers, who argue that mass
nesting sites should be
kept free from anthropo-
genic pressure.

Mass nesting or arribada
of endangered Olive Ridley
sea turtles is a rare pheno-
menon, which is recorded
only along India and Costa
Rica and some handful of
beaches in the world. Od-
isha is home to the world’s
largest mass  nesting
ground for Olive Ridley
turtles.

Odisha has two mass
nesting grounds — Gahir-
matha in Kendrapara dis-
trict and Rushikulya mouth

Olive Ridley turtles mass nesting at Rushikulya river mouth beach at

Podampeta in Ganjam district of Odisha. FILE PHOTO

in Ganjam district. No out-
sider is allowed to visit Ga-
hirmatha as it comes in the
proximity of Integrated
Test Range (ITR), Chandi-
pur, India’s missile testing
centre.

Rushikulya used to be vi-
sited by a huge number of
wildlife enthusiasts. Ho-
wever, the mass nesting
was observed to be dis-
turbed by visitors, and the
State Forest and Environ-

The Turtle Trail Debate

1. Introduction

ment Department brought
some restrictions on the
number of visitors who
were allowed to see the
mass nesting from a
distance.

A record seven lakh
Olive Ridley turtles had
laid eggs in the Rushikulya
rookery during the eight
days of mass nesting in Fe-
bruary last year.

“Under no circumstanc-
es, neither people nor light

in the approach. Though I
don’t know details about
turtle trails, it appears that
there would be some sort
of construction on the
beach, which may be tem-
porary, to facilitate visi-
tors,” said B. C. Choudhary,
a leading researcher of
Olive Ridley turtles.

Dr. Choudhary said,
“Mass nesting sites should
be strictly ‘no-go’ zone.
Nowhere in the world
where mass nesting takes
place, either photography
is allowed or visitators per-
mitted to take flash lights
along with them.”

Biswajit Mohanty, a wil-
dlife activist who has been
working on Olive Ridley
turtles for four decades,
said: “There has been am-
ple evidence that ecotou-
rism causes harm to na-
ture. In Chilika Lake, large
number of tourists in me-

dangered Irrawaddy
dolphins. The ecotourism
has gone out of control.
Habitat of dolphins is now
disturbed.”

“The mass nesting of
Olive Ridley turtles is high-
ly sensitive. Turtles get dis-
tracted by lights. If a turtle
trail through which ecotou-
rism will be permitted is al-
lowed, it would tamper
tranquility and alter condi-
tions suitable for mass
nesting,” Mr. Mohanty
said.

“Very limited numbers
of tourists should be al-
lowed under stringent con-
ditions  that  nesting
grounds are not dis-
turbed,” he further said.

“Mass nesting sites are
highly sensitive places.
Providing access to these
sites required a lot of con-
sultations. However, I have
not come across any con-

in Budget 2026-27” he
pointed out.

Mr. Mohanty pointed
out that rather than com-
ing up with a ‘turtle trail’,
which sounds like a tou-
rism idea, the government
should have announced
measures to strengthen
conservation efforts.

‘Enforcement needed’
According to him, speed
boats, which were pro-
cured to enforce fishing
prohibition during mating
of turtles were lying de-
funct. “The efforts of the
government should have
been to put in place a ro-
bust enforcement mechan-
ism instead of turning the
site into a ecotourism hot-
spot,” he said.

When contacted, Chief
Wildlife Warden P.K. Jha re-
fused to comment on the
issue.

In her ninth budget speech, Finance Minister Nirmala Sitharaman proposed the development of ecologically sustainable Turtle
Trails along the coasts of Odisha, Karnataka, and Kerala. This initiative aims to place India on the global eco-tourism map by
creating structured, safe viewing experiences for the mass nesting (arribada) of Olive Ridley turtles, particularly at world-
renowned sites like Gahirmatha and Rushikulya in Odisha.

2. Key Objectives of the Proposal

Eco-Tourism Boost: Transforming nesting sites into world-class nature-based tourism destinations to generate local
employment.

Add- 21/B, Om Swati Manor Chs, J.K. Sawant Marg, Opp. Shivaji Natyamandir, Behind
Cambridge Showroom, Dadar (West) Mumbai - 400028

Con.- 09820971345,9619071345, 9223209699
G-mail-lakshyaacademymumbai@gmail.com



Laxshya Hcapemy THE#$@% HINDU

‘,,{“ AT Mﬁ
Aim, Think & Achieve — —
www.lakshyaacademy.co | www.lakshyaiasacademy.com g D ally N eWS Analys IS

Infrastructure & Training: Plans to upskill 10,000 guides
(including a pilot project with 1IMs) and develop temporary, low-impact infrastructure for visitors.

Scientific Integration: Leveraging satellite telemetry and tagging to monitor migratory paths and using data to regulate
fishing and tourism zones.

3. Critical Concerns of Conservationists

Experts such as B.C. Choudhary and Biswajit Mohanty argue that "sustainable eco-tourism" in mass nesting zones is often an
oxymoron due to the following reasons:

Light Pollution: Olive Ridleys are extremely sensitive to light. Artificial illumination from trails or tourist activity can disorient
nesting females and lead hatchlings away from the sea.

Anthropogenic Pressure: Increased footfall leads to sand compaction, which can damage nests and impede the digging
process for turtles.

Disturbance of Tranquility: Mass nesting requires a strictly "no-go" environment. Conservationists point to the "out-of-
control" ecotourism in Chilika Lake (affecting Irrawaddy dolphins) as a cautionary tale.

Lack of Consultation: Critics point out that such a major policy shift was announced in the Budget without prior
consultation with marine biologists or local conservation committees.

4. Comparison of Major Nesting Sites

Site Location Status/Access

Gahirmatha Odisha Strict No-Go Zone (near Missile Testing Range)

Historically open to visitors; now under

Rushikulya Odisha restriction
Malabgzl::nkan Kerala/Karnataka Sporadic nesting; proposed for new trails

Way Forward: Balancing "Viksit Bharat” with "Green Growth"

To align this initiative with India’s "Green Growth" goals, the following measures are essential:
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Strict Zoning: Implementing "No-Go" zones during the core

nesting months (December to March).
Scientific Monitoring: Using satellite telemetry to track migratory paths before defining "trail" boundaries.

Community-Led Conservation: Instead of commercial tourism, the focus should be on "Turtle Guardians"—local
community members trained in protection rather than just guiding.

Adaptive Management: Ensuring that infrastructure is purely non-permanent and that visitor numbers are strictly capped
based on the carrying capacity of the beach.

Conclusion

The 'Turtle Trail' initiative presents a classic conflict between development and conservation. While the government'’s intent to
formalize tourism may curb unregulated beach visits, the biological sensitivity of the Olive Ridley demands that "sustainability"
be defined by the turtles' needs rather than tourist comfort. For this project to succeed without ecological cost, it must prioritize
enforcement of fishing bans and predator control over hospitality infrastructure, ensuring that the "trail* remains a path for
conservation rather than a highway for disturbance.

Ques : The term "Arribada’, often seen in environmental news, is related to:
a) Seasonal migration of birds

b) Mass nesting of sea turtles

c) Coral spawning phenomenon

d) Breeding aggregation of whales

Ans: b)

UPSC Mains Exam Practice Question

Ques: Examine how unregulated eco-tourism can undermine biodiversity conservation goals. Substantiate your answer with
examples from India. (150 Words)
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A recent report titled "Death Penalty in India: Annual Statistics 2025", published by the Square Circle Clinic (NALSAR University of
Law), highlights a growing divergence between India’s lower and higher judiciary regarding capital punishment. While Sessions
Courts continue to award death sentences at a high rate, the Supreme Court has entered its third consecutive year without
confirming a single death penalty. This trend underscores deep-seated systemic flaws in investigation, trial procedures, and the
application of the "Rarest of Rare" doctrine.

SC has not upheld death
penalty in 3 years: report

The top court acquitted 10 death row prisoners in 2025; lower courts handed down 1,310 death
sentences over the past decade; high rate of acquittals raises concerns about wrongful convictions

Ishita Mishra
NEW DELHI

he Supreme Court
Thas not confirmed
a single death pe-

nalty in the past three
years, according to an an-

row before acquittal was
over five years, with some
prisoners languishing for
nearly a decade before be-
ing exonerated.

However, 138 individuals
were also removed from
death row during the year

Capital punishment

Examining death penalty trends in India (2016-2025)

1,310

death sentences by
Sessions Courts

death sentences confirmed
by the Supreme Court in
the past 3 years

Of 37 HC- confirmed cases ;

nual statistics report on l 2 8 sentenced | decided by SC: through acquittals, com-
death penalties in India, in 2025 l 5 l 4 mutations, or remand
published by the Square ) orders
Circle Clinic, a criminal jus- 84 2 acquitted | commuted One of the report’s most
tice initiative at the NAL- death sentences alarming findings concerns
SAR University of Law, were heard by the 574 procedural violations at the
Hyderabad. High Courts :
yderabad. prisonerson sentencing stage.

In fact, in 2025, the top 70 confirmed death row ol Despite clear guidelines
court acquitted 10 prison- (8.31%), (Dec. 31, 2026) laid down by the Supreme
ers who had been on death 285 acquitted, — highest ~ | Court in Manoj vs State of

411 commuted

since 2016

row, the highest number of
such acquittals in the past
decade.

The report, which exa-
mined death penalty
trends across India over
the past 10 years, found
that the sessions courts
handed down 1,310 death
sentences nationwide bet-
ween 2016 and 2025.

“Despite growing judi-
cial scepticism at higher le-
vels,” the lower courts sen-
tenced 128 individuals to
death in 2025 alone, the re-
port said.

High rate of acquittals

Of the 1,310 death sentenc-
es, 842 verdicts were hand-
ed down by the High
Courts, of which 70 — that

is, just 8.31% — were con-
firmed. The High Courts ac-
quitted 285 people on
death row, while 411 death
sentences were commuted.

The Supreme Court’s
stance has been even more
restrictive, with no death
sentence confirmed in the
past three years.

Also, in cases where ses-
sions courts imposed death
sentences which were con-
firmed by the High Courts,
not a single sentence has
yet been affirmed by the
Supreme Court.

Of the 37 such death sen-
tences which have been de-
cided by the Supreme
Court, 15 resulted in acquit-

tal and 14 were commuted.
“What is starkly clear from
these figures is that errors
at Sessions Courts are not
only leading to wrongful
imposition of death sen-
tence but are also resulting
in wrongful convictions.
The high rate of acquittals
by the appellate judiciary
requires a serious examina-
tion of how Sessions Courts
deem a case worthy of even
a conviction,” the report
said.

The report also showed
that India had 574 prison-
ers — 550 men and 24 wo-
men - on death row as of
December 31, 2025, The av-
erage time spent on death

Madhya Pradesh, which
mandate  psychological
evaluations, prison con-
duct reports, and mitiga-
tion hearings — which were
elevated to a fair trial right
requirement in Vasanta
Sampat Dupare vs Union of
India — in 2025, nearly 95%
of death sentences in 2025

were imposed without
compliance.
Sentencing  hearings

were frequently conducted
within days of conviction,
leaving little scope for mea-
ningful defence represen-
tation, the report said.

Another emerging trend
is the growing use of life im-
prisonment without remis-
sion as an alternative to the
death penalty.

Key Findings of the Report (2016-2025)

The data reveals a "bottleneck" effect where death sentences are frequently imposed at the trial level but collapse under

appellate scrutiny:

Trial Court Enthusiasm: Between 2016 and 2025, Sessions Courts handed down 1,310 death sentences. In 2025 alone, 128
individuals were sentenced to death.
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High Court Filter: Of the verdicts reaching High Courts, only

8.31% (70 cases) were confirmed. The rest resulted in acquittals or commutations.

Supreme Court Restraint: In 2025, the Supreme Court acquitted 10 death row prisoners—the highest in a decade. Crucially,
the top court has not affirmed any death sentence confirmed by a High Court in recent years.

Death Row Population: As of December 31, 2025, India has 574 prisoners on death row, reflecting a slow and
overburdened appellate process.

Critical Legal Concerns & Procedural Lapses
1. Violation of Sentencing Guidelines

The report notes that 95% of death sentences in 2025 were imposed without following the mandatory procedural safeguards
established by the Supreme Court:

Manoj v. State of MP (2022): This judgment mandated that courts must collect comprehensive "mitigating material"
(psychological evaluations, prison conduct, socio-economic background) before sentencing.

Vasanta Sampat Dupare v. Union of India (2025): The Court recently elevated these guidelines to the status of a "fair trial
right," meaning a sentence without these reports is constitutionally infirm.

2. The "Same-Day Sentencing” Issue

Trials often conclude with conviction and sentencing on the same day. This leaves the defense with no time to prepare a
"mitigation case" to argue why the prisoner should not be executed, effectively making the sentencing hearing a mere formality.

3. High Rate of Acquittals

The fact that the Supreme Court is acquitting individuals who were previously sentenced to death by two lower courts suggests
a crisis of wrongful convictions. This points to poor quality of police investigation and a failure of trial courts to strictly scrutinize
evidence.

Emerging Trends in Jurisprudence

Life Without Remission: There is an increasing shift toward "Life Imprisonment for the remainder of natural life" as a
middle-path alternative to the death penalty.

Judicial Scepticism: The higher judiciary is increasingly wary of the irreversibility of the death penalty, given the fallibility of
the trial process.

Socio-Economic Bias: Previous reports (Project 39A) have shown that a majority of death row prisoners are from
marginalized castes and economically vulnerable backgrounds, raising questions of "Equal Protection of Law."
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Conclusion

The 2025 report serves as a grim reminder that while the "Rarest of Rare" doctrine was intended to limit the death penalty, it is
often applied mechanically by trial courts. The Supreme Court's current stance reflects a "Safety First" approach, prioritizing the
prevention of irreversible errors over retribution.

For a robust democracy, the focus must shift from "more death sentences" to better investigations and meaningful
sentencing hearings. As the Law Commission's 262nd Report suggested, the ultimate goal should be the gradual
abolition of the death penalty, except in cases of terrorism.

UPSC Mains Exam Practice Question

Ques: The divergence between trial courts and constitutional courts in awarding death penalty reflects deeper structural flaws
in India’s criminal justice system. (150 Words)
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In a significant boost to India's "Atmanirbhar Bharat" initiative in the defense sector, the Defence Research and Development
Organisation (DRDO) successfully flight-tested the Solid Fuel Ducted Ramjet (SFDR) technology.

Conducted at the Integrated Test Range (ITR) in Chandipur, Odisha, this

test marks India's entry into a select group of nations capable of
This
technology is the backbone for the next generation of Beyond
Visual Range (BVR) combat.

developing high-speed, long-range air-to-air missiles.

What is SFDR Technology?

To understand SFDR, we must look at how it differs from traditional
missile engines:

The Ramjet Principle: Unlike traditional rockets that carry both fuel
and an oxidizer, a Ramjet engine "breathes" oxygen from the
atmosphere. It uses the missile's forward motion to compress

incoming air before combustion.

Solid Fuel Advantage: SFDR uses a solid propellant. This makes the
system simpler, more reliable, and easier to store compared to
liquid-fueled ramjets.

The "Ducted” Mechanism: The "ducts" allow air to enter the engine.
This allows the missile to maintain Supersonic speeds (Mach 2 to 3)
throughout its flight path.

Technical Breakdown

India enters elite group with

successful missile tech test

Feature Details

To power Long-Range Beyond Visual Range Air-to-Air

Objective o
Missiles (BVRAAM).

Defence Research and Development Laboratory (DRDL),

Developed By Hyderabad

Key Nozzle-less Booster: Helps the missile reach the required

The Defence Research and Development
Organisation successfully carried out the flight
demonstration of Solid Fuel Ducted Ramijet
technology from the Integrated Test Range,
Chandipur, off the coast of Odisha, on Tuesday .
The test was conducted at around 10.45 a.m.
According to the Ministry of Defence, with this
achievement, India has entered an elite group of
nations possessing SFDR technology, a critical
capability for the development of long-range
air-to-air missiles that significantly enhance
combat effectiveness and provide a decisive
tactical edge against adversaries. Defence
Minister Rajnath Singh congratulated DRDO and
the Indian industry partners on the successful
demonstration, describing it as a major milestone
in the country’s missile development programme.
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Feature Details

Innovation speed for the ramjet to kick in.

Tactical Edge [|Increases the "No-Escape Zone"—the area where a target cannot outmaneuver the missile.

Strategic Group India joins the US, Russia, China, and France (MBDA Meteor).

Why is this a Game-Changer?

Extended Range: Conventional missiles lose energy as they travel. SFDR missiles provide a continuous thrust, allowing them
to hit targets at ranges exceeding 300-350 km.

High Maneuverability: Because the engine can "throttle" (control the fuel flow), the missile can save energy for the final
phase of the flight to intercept highly agile enemy jets.

Indigenous Power: It paves the way for the Astra Mark-3, ensuring India does not have to rely on expensive imports like the
European Meteor missile.

Conclusion

The successful demonstration of SFDR technology is a "Force Multiplier" for the Indian Air Force. It provides a decisive edge over
regional adversaries by allowing Indian jets to strike enemy aircraft from a much safer distance. For the UPSC aspirant, this
represents a shift from "Buyer's Navy/Air Force" to a "Builder's Navy/Air Force," highlighting India’s growing prowess in complex
aerospace engineering and hypersonic flight regimes.

UPSC Prelims Exam Practice Question

Ques: Which one of the following best explains the key operational advantage of SFDR-based missiles over conventional
solid rocket motor missiles?

a) Higher payload carrying capacity

b) Ability to operate in hypersonic regime throughout flight
c) Sustained thrust during mid-course and terminal phase
d) Reduced radar cross-section

Ans: c)
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Antimicrobial Resistance (AMR) is often described as a "silent pandemic,"

particularly in a high-burden country like India.

Scientists from the Translational Health Science and Technology Institute (THSTI), Faridabad, have achieved a breakthrough by
developing a highly affordable, rapid dipstick assay to detect AMR genes in urban sewage.

Published in Nature Communications, this innovation provides a scalable solution for environmental surveillance, allowing
public health authorities to track "superbugs" and antibiotic residues in the community before they trigger clinical

outbreaks.

Indian scientists make affordable
dipstick test to track AMR in sewage

Sewage samplin;

clentists from the Translational
Health science and Technology
Institute CTTISTI, Faridabad,
have developed an affordable

0 check for antimicrobial resistance

in sewage.

In their study, detailed in a paper
published in Nafure Communicafions on
December 29, the scienists analysedd
sewage samples from 381 sites in Assam,
Haryana, Jharkland, Uttar Pradesh,
Uttarakband, and West Bengal, locking
for antibiotic residues, microbial
diversity, and resistance genes.

Urhan sewage in Inclia is known 1o be a
hotspot and reservoir for antimicrobial
resistance (AMR), which the team was
able to confirm. But equally impartantly,
the findings validated the scientifc test,
orassay, the team developed for the
purposc, which the team said was
affordable without sacrificing efficiency,
and thus a solution suitable for use i low-
and middle income counries.

“See with your naked eye’
“The worldlow to perform the dipstick
assay is straightforward,” Deepjyori Paul,
a research scientist a1 THSTI and the
study's first author, said

3 TEM
s KPC
s CTX-M
o

in cthically acceptable and economically feasible approach o check for AMR in a population; li
al to curb the spread of AMR: a key feature of the new assay is its affordabil

blanpm

an ction.

antbiotics or resistance genes are
proslenac s il ot it can

The approach issimilr 0 a rapid
. in the
resistance genes, L. those that confer

microbes with the abiley to resist certaln

rion may
e eahired at e soiroes upstream. In
act, sewaze sampling is considered an

v of the dipstick assav is

for a nation as populous
»with a unit cost of T4C

,for comparison. FALLET AL, 25 (NATURE COMMURICATIONS]

studying then
transcriptoms
eould evenrually develop a

cnomic levels.
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that you ean see hands with your
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callect ples and
process them to isolate the genetic

sy amplify the quantities.
of those genes, for exampie using the PCR
method, so that they are easicr o detect.

for AMR ina

pupulation.
ik

se, for a nation as populous and
Iy vast 1s India, atordable,

Then,
anda détection reagent are added wa
dipstick. If the AMR genes are present in
thesampe,they vl i she dpeeick

eritical to
AMR. & key feaure of the dipstick assay is
its affordability, with a unit cost of just
around 400 550 - far lower than

ifthe

wenetics of resistance. That information
would provide erucial contest 1o help

neti

naked ¢ d
sample has a resistance gene or not
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The appreach also builds on an carlier
proof of concept developed in 2017 by
rescarchers in Japan, to deteet

reliably indicate resistant pathogens.
“Our goal is 1o ultimately be able to
rack PAthOgens USing genetics.” Dr.
Graham said, “because it is cheap:
faster and can be done at mass seales”.

circumstances of resistance

and p
and s cear visunl readont.

e beaniry of the dipstick assay s
that you can see bands with your naked
eyeand underscand if the sample hasa
resistance genc oF net;” Dr. Pal sai

hose cost canexceed €5,000.

ach dipsick can alsa recognise 16

from a given

sample and deliver results within two
urs. In case i

in
Dr. Das's lab adapted the dipstick assay
approach for ather applications,

1l understood.
“Finding a gene is probably two or
three biological steps vy from finding

including 1o iated
with preterm mnns and to \dennlv and

Snapshot of

.m.m.u

wch as]
viable organisin or in worst case a viable
he added.

tick assay is best

P
tioned ly warning (ool for
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L i rapid insights, experts
hat once worked may become | in just three days. nerpetaion o s e s g
i treating infecti b i it mabe you unwell,
st one or p Iy be adopte in very David Grabam, an ngimerobi
mlﬂ\lplewesull.‘lmnhug Asaresulr, I i 1811 and retired professor at
professor Durham University who now advises the

treating
more difficult, reslucing the number af
treatment options available. AMR
pathogens cam cause life-threatening
infections and create complications
following surgery and organ
transplantation.

author Bhabatosh Das said.

Where there is smoke
While techniques like shotgun sequencing
can provide a i

United Nations, said, “A gene just tells you
the possibility of an organism being there
that might make you unwell.” s he put it

AME sk in and around Indian citles.
Sewage-based surveillance using dipsticks
could help identify localities in which
wastewater treatment is inadequate o
where antibioric use might be high,
allowing public health autharities 1o
intervene upstream.

‘The approach could also help assess

“Genes arelike smoke:
fire”

resistance genes, they are not feasible to

Sewage is 4 compl
olfers 3 shapshot of antbiote usage and

Acconding o the aithors, the dipaiick

Because resistance to antibiotics can be
a result of different genes or even sets of
genes in diff "

plants acually reduce the
spread of resistance.
“Sachulitioscfer 5 eucel advantage

‘assay can fill th

fora deeper

‘public health threats in a
country which has become a global

Rl large-scale s the context. hotspot for AMR.

se‘\\nse can camme upstzeam signals alocation i the sevage systemn for (Edries Yousaf Hajan is a frectance
lecper Cheaper, faster, scalable

Iarm\ ..m[.mmwm mpmm Tesarehers, helthesre workers, andihe. | Calturing esitint o d

The Technology: How it Works

and vast as India,

THE GIST

In India, which has become 3
global hatspot for AMR, the
dipstick assay <an help

m rapic large-scale

dequate
where antibiatic use might be
high

A key faature of the di

alternaties ke shotgun
saquencing, wiose cost can
sucesd 29,000

-

Each dipstick can also
reconise 16 different
resistance genes from = given
sample and deliver resuits
within two

The test simplifies complex genetic analysis into a visual format similar to a home pregnancy or rapid antigen test.

Process: Sewage samples are collected and processed to extract genetic material. The target resistance genes are amplified
(using PCR) and then applied to the dipstick.
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Visual Readout: If specific AMR genes are present, they bind to

a visible colored band.

Rapid & Versatile: Each stick can identify 16 different resistance genes simultaneously within two hours. It can also be
"reprogrammed" to detect new emerging resistance genes within just three days.

Why Sewage Sampling?

In the context of the One Health Approach, monitoring sewage (Wastewater-Based Epidemiology) is a critical pillar:

Early Warning System: Sewage captures signals from entire communities, animal farms, and hospitals. It acts like "smoke"

that indicates where the "fire" (infection/resistance) is located.

Ethical & Economic: It avoids the privacy concerns of individual testing and provides a population-level snapshot at a

fraction of the cost.

India as a Hotspot: With a 72% gap in sewage treatment, untreated waste becomes a reservoir for resistance genes to
circulate back into rivers and the food chain.

Key Comparisons

Feature

New Dipstick Assay

Traditional Shotgun Sequencing

Cost

%400 - 550 per unit

Over 9,000 persample

Time

~2 Hours

Days to Weeks

Infrastructure

Minimal resource settings

High-end genomics labs

Usage

Routine, large-scale screening

In-depth research/mapping

Significance for India

Affordability: Low unit costs make it feasible for Low- and Middle-Income Countries (LMICs) to conduct nationwide

surveillance.

Tracking Pharma Waste: It can monitor the effectiveness of effluent treatment plants in pharmaceutical hubs (eg.

Hyderabad).

Policy Support: Supports the National Action Plan on AMR (NAP-AMR) 2.0 by identifying geographic hotspots for targeted

medical intervention.

Conclusion
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While the dipstick test identifies the presence of resistance genes
rather than live pathogens, it is an invaluable first-line defense tool. By providing a cost-effective way to map the "resistome" of
Indian cities, this technology bridges the gap between high-end laboratory research and ground-level public health action. For
India, which faces the dual challenge of high infectious disease burden and antibiotic misuse, such indigenous innovations are
vital to safeguard the future of modern medicine.

UPSC Prelims Exam Practice Question

Ques: The concept of monitoring antimicrobial resistance through sewage sampling best reflects which of the following
approaches?

Q Ln 4
?" ‘Mf{ Y
AL NEWSPAPER SILNCE 7

(a) Precision medicine

(b) Curative healthcare

(c) One Health approach

(d) Tertiary healthcare model

Ans: c)
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The Union Budget 2026-27 signals a phase of cautious consolidation for India’s space sector, moving past the "lost years" of the
pandemic. With a 182% growth in the national space budget since 2012-13, the current allocation reflects a stabilization of

state-led programs.

However, while the fiscal numbers show a 5.3% increase over pre-pandemic peaks, the budget has sparked a debate
regarding a perceived gap between the government's pro-privatization rhetoric and the actual structural support
provided to non-governmental entities (NGEs).

How did the space sector fare in the Budget?

While bucdg

et numbers for the

e space sector suggest that the state-led programme is stabilising, the Finance Ministry has overlooked the structural
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reforms that industry
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Vasudevan Mukunth

he Indian space program has
maved out of its post-pandemic
slump and is entering a phase
of sustained, if also cautious,
consolidation. Since 20122013, the
national space budget has grown by 182%.
While this sounds massive, most of the
growthactually happened in the last
decade, ially bel\wen 2014 and
2019. Allocations a
slowly in helast e years. In fact, for a
whill, the 2019-2020 expenditure of
213,017 crore was like a high ceiling that
the Department of Space struggled to
exceed in actual spending terms, thanks
to the COVID-I9 pandemic and delays due
to missions being rescheduled.
The AO}.{: zzm budget estimate is now
3% hi n the pre-pandemic peak,
mdlnung hat the lost years' of the
pandemic are offiially over, with the
Department finally planning for a scale of
operations that actually exceeds its
previous historical maximum. In fact, if
the expectation for NewSpace India, Ltd.
(NSIL) to generate 31,403 crore from its
own internal resources is included,
expenditure an the total space ecosystem
s currently around 315,000 crore.

Structural reforms
The fiscal roadmap, however, also reveals
a disconnect between the government's
rhetoric on pri n and financial
“The budget numbers suggest that
the state-led programne is sabilsing, but
focusing almost exclusively on direct
Enegetary support 1 the Indian Space
Research Organisation (ISRO) and.
administrative costsfor IN-SPACe, the
laoked the
structuralreforms .m industry bodies
ke the SatCom Indus
india (ST mdm and the

bodies like the SatCom Industry Association-India and the Indian Space Associ

atthe Satish Dhawan Space Centrein Siarikoa, Andhva Pradash on Janual/u T

designed to make Indian
mammfacturing globally competkive. As

“Death valley’

Both ISpA and SIA-India have argued that

the current GST regime creates a

cash-low problem: space companies pay

significant taxes on high-tech imports and
fals but final

articulated in pre-budget
submitted by StA-India and ISpA to the
Ministry, the sector desperately needs a
Production Linked Incentive (PLI) scheme
for space-grade components, echoing the

product is often exempt, they can't claim
refunds on these

hidden 18% tax on manufacturing, which
makes ‘Made in India’ space hardware

sector. They r
rationalising GST rates for satellite
launches to lower entry barriers.
However, the 2026:2027 Union Budget
is slent on these fronts. There is no PLI
scheme to subsidise the high cost of
domestic manufacturing nor a dedicated
“space fund!’ beyond the administrative
allocation to IN-SPACe, the no
supervisor and promoter of
non-governmental entities in the space
[

 with integrated VA s

refunds. Bo ad

(often 10-12

velite alongwith 14 ather co-passenger saelites to orbi, i seen at e launchipad

tion have demanded

competitors in the U, (SpaceX, Blue
Origi)or Europe (Ainespace) are able
to access venture debt or state-
financing at lower interest ra
Industry members have also
highlighted a lack of relief to plug the gap
between iniial investments in research
and development (R&D) and first revenue,
colloquially called the “death valley".

RAD, to incentivise heavy research
spending. Otherwise, the financial risk

acmanama rorated" GS’I‘ regime,
similar to exports, to allow companies to
claim full refunds on input taxes and thus
free up liqu
Perhaps the most significant missed

opportunity was the refusal to classify the
space sector as ‘critical infrastructure’. In
its pre budget submission, ISpA had

argued that this dassifcation s essentil

Instead the g as
effectively continued its roleas a provider
of funds to its own agency, ISRO, rather
than evolving into the sort of facilitator
industry representatives have been asking
for. “Given that ISRO is taking a stand that
IN-SPACe is the promoting agency, [the
latter] should have been allocated at least
21,000 crore or 50 to run ts own schiemes
to support the indust /an Prasad,
co-founder of satsearch, the largest
supply chain discovery platform in the
space industry, told The Hindu. “The
(\md\ng for IN-SPACe [would mostly have
been] to create demand for high tec!
platforms like new generation
microsatellite bus, and novel pa
and subsystems that can ha\eslgmnc.m(

b Tow-cost lending from
o ans, “They estimated that
such a status, which would cover ground
sations launch pods, and telemetry
networks, would

discourages the deep-tech innovation the
government claims to want. “It seems like
the government is interested in industry
but ISRO is not.” Mr. Prasad said. “ISRO
has neither created significant pathways
nor subsidised efforts that allow
engagement of startups.”

d by high hardware
burn rates, long gestation timelines and
limited private risk appetite.

In the 2024 udget, the Finance
Ministry announced a dedicated Venture
Capital (VC) fund of 21,000 crore for the
space sector to boost the space economy
five times over the subsequent decade
and to close the “death valley”. The
Cabinet cleared the setting up of this fund
in October 2024 and placed it under the
aegis of IN-SPACe. Alter SEBI approved
the fund, the Ministry earmarked 2150
crore for 20252026. However, ISpA and
StAdndia have differentiated between
equity investment (which the VC fund
provides) and fiscal or structural support,
such as direct funding for high-risk R&D
and for building private launch pads. That
s, while the VC fund was a significant
move for innovation, even if it was quite
small, relative to the industry’s needs, as

“Therefore, indust
private firms will lkely remain
“second-grade” suppliers for ISRO's
designs rather th

last year, it doesn't get rid
of the capital traps created by the GST
regime and the high cost of debt for

w0 develop

their own intellectual property. This in
turn could prevent disruptive innovation,

capital by 2:3% - a difference llnl cou.ld
decide if a project is viable ina

like satellite-based loT,

which usually flourishes when private

frmsbave the ity o take riss.
also

p
periods of halfa decade or more.
e global space economy is currently
volume
ial model with smaller margins.
hold d2%of the

coul

“Inertia model

projects.

In effect, the government has opened
the door to the private sector legally, but
financially it has yet to clear the path. The
budget stabilises the public
programme, ensuring ISRO has the funds
for Gaganyaan and future planetary
missions, but has fgnored the fiscal levers
of GST

“India’s private space ecosystem is
entering a eritical growth phase where

carlys ital must bridge the gap

global sp: and
s resolved 1o reach 10% by 2050,
Without ‘critical infrastructure” status,
however, Indian start-ups will have to
continue to borrow at commercial rates

between pr and
commercilsealeup: Deloite india had
written in a budget expectations report.

9 te rising investor interest since
liberalisation in 2020, deep-tech ventures.

status, and tax holidays, which the

own representative bodies have
championed. Thus it stops short of
ereatinga viable private space market.

“Basically this indicates that, this year

again, the inertia model w
with ISRO focusing on ac
itself;” Mr. Prasad added.

continue,
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v
The fiscal mnmp reveals a
isconnect between the
government’s helorican
privatisation and financial
reality.

v

Both SpA and SlA-india have
argued that the curent GST
regime creates a cash-flow
problem: space companis pay
significant taxes on high-tech
imports and raw materials but
because their final productis
often exempt, they can't claim
refunds on these inputs. The
resultis 3 hidden 1% tax on
manufacturing, which makes
“Made inIndia' space hardware
more expensive.

v

Incustry members have also
highlighted a lack of relief to
plug the gap between initial
investments in research and
development (R&D) and first
reven, colloquialy called the
“death valley’
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Key Budgetary Highlights

Feature Details
Total Allocation %13,705.63 crore for the Department of Space (DoS).
Growth Rate A modest 2.16% increase over the 2025-26 Budget Estimate.

Capital Outlay Increased to %6,375.92 crore, focusing on hardware for Gaganyaan and NGLV.

Commercial Arm NSIL is expected to generate 21,403 crore through internal resources.

Venture Capital Fund|| A 21,000 crore VC fund (under IN-SPACe) to support startups over 10 years.

Major Issues and Industry Demands
1. The "Death Valley" Challenge

The space sector is capital-intensive with long gestation periods (5—-7 years). Startups often face the "Death Valley"—the gap
between initial R&D and first commercial revenue. Industry bodies like ISpA and SIA-India highlighted that the budget lacked
direct tax holidays or R&D tax credits needed to bridge this gap.

2. Lack of 'Critical Infrastructure' Status

A major missed opportunity noted by experts was the refusal to classify the space sector as "Critical Infrastructure." Impact:
Without this status, startups borrow at commercial rates (10-12%).

Benefit of Status: It would have allowed access to long-term, low-cost institutional lending, potentially reducing the cost of
capital by 2-3%.

3. GST and Fiscal Anomalies
The current tax regime is described as a "hidden 18% tax" on manufacturing.

The Problem: Companies pay GST on high-tech imports but cannot claim refunds because the final satellite products are
often exempt.

The Demand: A "Zero-rated" GST regime, similar to exports, to free up liquidity for domestic manufacturing.

4. Missing PLI Scheme
Add- 21/B, Om Swati Manor Chs, J.K. Sawant Marg, Opp. Shivaji Natyamandir, Behind
Cambridge Showroom, Dadar (West) Mumbai - 400028
Con.- 09820971345,9619071345, 9223209699
G-mail-lakshyaacademymumbai@gmail.com



Lﬂﬁ;gggkjjgpfw THE 3@ HINDU

www.lakshyaacademy.co | www.lakshyaiasacademy.com g D aily N eWS Analys iS

While sectors like electronics and mobile manufacturing have thrived
under Production Linked Incentive (PLI) schemes, the space sector is yet to receive a dedicated PLI for space-grade components,
making "Made in India" hardware more expensive than global competitors.

Strategic Targets for 2030

Global Market Share: India currently holds approximately 2% to 3% of the global space economy (est. $8.4 billion).

The Goal: To reach 10% share by 2030 (projected $40-44 billion).

Innovation vs. Inertia: Critics argue that without structural reforms, private firms might remain "second-grade suppliers" to
ISRO rather than creators of disruptive intellectual property (IP).

Conclusion

The 2026-27 Budget ensures that ISRO's flagship missions like Gaganyaan and planetary explorations remain well-funded.
However, by sticking to an "inertia model" that prioritizes direct budgetary support over structural facilitators (like GST
rationalization and infrastructure status), the path for a truly competitive private space market remains cluttered. To transition

from a state-led model to a global commercial hub, the fiscal roadmap must eventually align with the visionary Space Policy of
2023.

UPSC Mains Exam Practice Question

Ques: Examine the structural constraints faced by private space startups in India, with special reference to financing, taxation,
and industrial policy. (150 Words)
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India’s next industrial shift — electrons over molecules

or over a century, the world’s factories,
kilns and trucks have been powered by
“molecules” — oil, coal and gas burnt for

ne
heat and motion. That age is now giving ¢

way to one where competitiveness is increasingly ‘

written in electrons: clean and reliable electricity.

The nations that move the fastest from molecules Shrikant Madhav
to electrons will not only cut emissions but also Vaidya

win supply chains, capital and jobs.

On this score, China has opened a de ve
lead. It is not merely adding renewables at record
pace. It is redesigning industry itself to run on
grid power. In 2024, close to half of China’s
industrial energy came as electricity. India is
closer to one quarter. The gap directly affects
export competitiveness and resilience to fuel
price shocks.

is an energy strategist
and a former
Chairman of Indian0il
Corporation Ltd.

Why ‘electrons vs molecul is the right lens
Molecules (oil, gas, LPG, coal, biofuels) are
combusted directly in engines, boilers and
furnaces. Electrons are delivered by the grid. Coal
has already shifted role from on-site combustion

Electrons spell

to centralised power generation. More electrons competitive-
mean higher automation, better process control it ensuring
and easier decarbonisation. clean and

Eles ication also brings a major efficiency
dividend. Electric motors convert over 90% of
input energy into useful work, while internal
combustion engines typically convert less than
35%. This means each percentage point increase
in electrons displaces more fuel molecules than
raw energy numbers suggest.

reliable
electricity.
supply chains,
capital and
jobs, and a cut
in emissions

Industrial electrification snapshot
Green and grey electrons versus molecules
Global picture: industrial electrons and their quality

:
(%) (%)

China | 18 | 2 [ a7 | s
The E 16 18 34 66
u.s. | 12 | 20 | 32 | 68
India | 7 | 20 [ 7 E
The world 12 18 | ) D)

Whole-economy context

Region Green electrons | Grey electrons | Totalelectrons | Molecules
(%) (%) (%) (%)
China 12 19 3l 6
u.s. 13 19 ‘ 2 8
The EU | 17 | 17 | 34 66
India 8 19 27 3
The world 12 18 | 30 70

This snapshot is revealing. China draws nearly
half its industrial energy from electrons and also
has the highest share of green electrons. The
United States and world average are around 12%
while India lags at just 7%. China leads both in the
quantity and the quality of electrons even as
India remains molecule-dominated.

At the economy level, a, the U.S. and the
European Union (EU) all sit near one-third
electrification. But China deliberately channels

This reflects strategic intent. As the world’s
manufacturing hub, China ensures that factories
enjoy reliable power and a rising share of clean
electricity. That positioning directly strengthens
export competitiveness in markets where carbon
intensity is increasingly scrutinised.

China’s transformation; where India is

Chi playbook has been to build the grid, then
build electron-first industry. China’s surge did not
happen by accident. Since 2010, it has poured
massive capital into generation, ultra-high-voltage
transmission, flexible substations and grid-scale
storage. The result is a structural tilt toward
electrons across industry. In steel,
electric-arc-furnace (EAF) steel rose from about
44 million tonnes in 2010 to 106 million tonnes in
2024. Though only approximately 15% of output,
this shift has been policy driven through scrap
recycling and preferential tariffs.

In cement, China has electrified grinding mills,
materials handling and deployed digital controls.
Waste-heat-recovery systems typically contribute
30-35 kWh per tonne of cement. Calcination
emissions remain unavoidable, making CCUS
pilots essential. India can follow a similar
pathway.

China’s lesson is simple — electrify what can be
electrified today, and reserve molecules only for
processes that have no immediate alternative.

What is India’s starting line like? India has
doubled grid capacity in a decade and is a global
leader in annual solar additions. Yet, industrial
electrons remain around one-quarter of energy
use, and green electrons just 7%-8% of final
energy. Three factors explain this gap. First,
legacy reliance on on-site combustion locks in
molecule use. Second, uneven power quality and
v discourage firms from designing
all-electric processes. Third, policy focuses more
on generation than on electrifying industrial
processes.

This is a road map to an electron-first
industrial decade. In steel, India already
produces approximately 30% of steel through
EAFs, as compared to approximately 70% in the

U.S. Improving scrap collection, standardisation
and trading platforms can lift this share rapidly.
Renewable-linked EAF incentives are essential,
especially with the EU Carbon Border Adjustment
Mechanism (CBAM) targeting steel.

In cement, support pilots of electrified kilns,
large-scale waste-heat recovery and carbon
capture, utilisation, and storage (CCUS) hubs.
Target a 20% reduction in molecule use per
tonne this decade while preparing CCUS.

On micro, small and medium enterprises
(MSMESs), most MSMESs run on coal boilers and
diesel gensets. Transition requires concessional
finance for electric boilers and induction
furnaces, pooled procurement of renewable
power purchase agreements, and technical
assistance.

‘When it comes to digitalisation, this must be
embedded in new industrial clusters. Advanced
controls reduce power waste, enable demand
response, and generate auditable carbon data
demanded by global buyers.

‘Why does this matter beyond climate?

First, competitiveness as global buyers
increasingly demand low-carbon manufacturing.
Green electrons embedded in supply chains
decide contract outcomes.

Second, security. Shifting heat and motion to
domestically produced electricity reduces
exposure to imported oil and gas price shocks.

Third, sovereignty. Industry can locate based
on skills and logistics, not fuel availability.

The new industrial race

The global race is not just electrons versus
molecules, but also about green electrons versus
grey electrons. China has acted strategically.
Although its economy-wide electrification (31%) is
similar to the U.S. (32%) and the EU (34%), it
prioritised industry — nearly half of industrial
energy is electrified, with a higher green share
than peers. This design gives China a durable
manufacturing edge.

India must absorb this lesson. Without a rapid
rise in green electrons, India risks CBAM
penalties and lost export opportunities, but with
bold action, it can seize the ve.

Policy must aim not just for megawatts of
renewables, but for megawatt-hours actually
flowing into industry. India should launch a
national mission on industrial electrification,
significantly raise annual grid investment,
mandate electrification in new industrial parks,
and provide targeted MSME finance.

The next industrial revolution will be written
in electrons, not molecules. India must ensure
that it is not left behind

YT E A Environment

(VS o\ ETL R T (RO TS i Industrial electrification is emerging as a strategic

imperative rather than merely a climate policy. Discuss this statement in the context of
India’s steel, cement, and MSME sectors. (250 Words)
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Context:

The global industrial landscape is undergoing a fundamental transition from a "molecule-based" economy (reliance on

combustible fuels like coal, oil, and gas) to an "electron-based" economy (reliance on clean electricity). According to energy
strategist Shrikant Madhav Vaidya, the speed of this transition will determine future export competitiveness, job creation, and
energy security. For India, this isn't just a climate goal but a strategic necessity to avoid carbon-related trade barriers and fuel
price volatility.

Core Concept: Why 'Electrons’ Win
The shift is driven by a massive efficiency dividend.

Energy Conversion: Electric motors convert over 90% of input energy into useful work, whereas internal combustion
engines (ICE) struggle to exceed 35%.

Process Control: Electrons allow for higher automation and precise digital control compared to the blunt force of
combustion.

Global Benchmarking: The India-China Gap

The following data highlights the structural tilt in industrial energy composition as of 2024:

Region Industrial Electrification Share|[Share of ‘Green' Electrons
China ~50% Highest globally

World Average||~25% ~12%

United States |[~25% ~12%

India ~25% 7% - 8%

Key Insight: While China’s overall economy-wide electrification (31%) is similar to the US (32%), it has strategically prioritized
industry, giving its manufacturing sector a decisive edge in cost and carbon footprint.

Sector-Specific Roadmap for India
1. Steel (The CBAM Factor)

With the EU's Carbon Border Adjustment Mechanism (CBAM) looming, Indian steel must decarbonize.

Add- 21/B, Om Swati Manor Chs, J.K. Sawant Marg, Opp. Shivaji Natyamandir, Behind
Cambridge Showroom, Dadar (West) Mumbai - 400028

Con.- 09820971345,9619071345, 9223209699
G-mail-lakshyaacademymumbai@gmail.com



LaksHya Scapemy THE:

Aim, Think & Achieve .

www.lakshyaacademy.co | www.lakshyaiasacademy.com g D aily N eWS Analys iS

Current Status: India produces ~30% of steel via Electric Arc
Furnaces (EAF), compared to 70% in the US and 15% in China.

@ HINDU
A T

Action: Improve scrap recycling and provide renewable-linked EAF incentives.
2. Cement
Strategy: Electrify grinding mills and material handling.

Innovation: Deploy Waste-Heat-Recovery (WHR) systems (contributing 30-35 kWh per tonne) and Carbon Capture (CCUS)
for unavoidable calcination emissions.

3. MSMEs (The Weakest Link)
Small industries still rely on diesel generators and coal boilers.

Need: Concessional finance for electric boilers and induction furnaces to replace legacy molecule-based systems.
Challenges to India’s Transition

Legacy Lock-in: Existing infrastructure is built for on-site combustion of molecules.

Power Quality: Uneven grid reliability discourages firms from moving to 100% electric processes.

Policy Gap: Current policies focus heavily on generation (adding Megawatts) rather than industrial process electrification
(Megawatt-hours consumed).

Conclusion

The race for the next industrial revolution is not just about producing more power, but about ensuring that power is green and
flows directly into the factory floor. For India, moving from a molecule-dominated system to an electron-first decade is essential
to protect its Sovereignty (reducing oil imports) and Competitiveness (meeting global low-carbon demands). If India fails to raise
its share of green electrons, it risks being penalized in the global market; if it succeeds, it can leapfrog legacy industrial models.
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