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GS Paper lll: Awareness in the field of Space, Indigenization of technology, and Scientific
policy developments.
GS Paper II: Important international treaties, agencies, and global governance frameworks.

o Syllabus Sub-topics
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IN-SPACE guidelines for planned re-entry, Space sustainability, Space debris mitigation, Outer
Space Treaty 1967, and Space Liability Convention 1972.

¢ Key Themes

0

0

Space Governance and Debris Management: Balancing the rapid expansion of private
commercial launches with regulatory accountability to prevent orbital crowding and unmanaged
re-entry hazards.

Translating Global Soft Law into Domestic Regulation: Operationalizing international
non-binding principles into legally binding liability and safety mandates for Indian space
entities.

Global space norms find a firm
footing in India’s new re-entry rules

For many decades, there were few rocket launches and few new satellites in orbit every year, so there were also few re-entries, and most of them simply burned up in the

atmosphere with little consequence; but today, low-earth orbit hosts several thousand satellites, with private companies planning for many, many more

Shrawani Shagun

n August 23, India marked its
third National Space Day, three
years since the Chandrayaan-3

mission’s lunar lander
“Vikram’ touched down on the moon’s
south pole region.

Between then and Hyderabad-based
Skyroot Aerospace launching India’s first
privately built rocket to orbit, India has
come a long way - even as it is also just
beginning to regulate the responsibilities
that follow from expanding its orbital
footprint.

As part of this endeavour, and days
after the success of Vikram-1, the Indian
National Space Promotion and
Authorisation Centre (IN-SPACe) released
the country’s first guidelines on planned
Te-entry.

A sustainability problem

For many decades, there were few rocket
launches and few new satellites in orbit
every year, so there were also few
re-entries, and most of them simply
burned up in the atmosphere with little
consequence. But today, low-earth orbit
hosts several thousand satellites, with
private companies planning for many,
'many more. Satellite operators are also
deliberately bringing satellites down at
the end of their operational lives as part
of post-mission disposal in great numbers.

A spacecraft returning to the earth has
tonegotiate many risks, including
deviating from its planned path and
breaking up into smaller pieces. It may
also affect airspace and maritime zones
and potentially crash in the territory or
jurisdiction of another state.

Here, the idea of sustainability is
important. The UN Guidelines for the
Long-term Sustainability of Outer Space
Activities define ‘sustainability” as
'maintaining space activities while
preserving the outer space environment
for future generations. In this context,
re-entry poses a question: how can an
increasingly crowded orbital environment
remain usable as more objects are
launched, operated, and eventually
brought back to the earth?

Therefore, re-entry is a physics
problem as well as a governance problem.
And the new IN-SPACe guidelines are
intended to give Indian operators clarity
on how the Indian government expects
them to solve these problems.

‘Conditions of permission’
'The guidelines have three important
elements.

() Accountability — Any Indian entity
undertaking a planned re-entry, whether
'within or outside Indian territory, now
requires the IN-SPACe’s authorisation.

Non-Indian entities seekini to undertake

planned re-entry over Indian territory
must route the activity through an
Indian-incorporated entity, such as a
subsidiary, joint venture or parmership,
which will be responsible for complying
with Indian laws, regulations, and
national security requirements.

This has been done because
commercialisation ereates an
accountability gap: ie. the spacecrall may
belong to a private company but the
consequences of its return can lie across
maritime zones, and jurisdictions. And
India has responded by attaching
regulatory responsibility to a re-entering
entity even before the risk materialises.

Objects designed to survive re-entry or
intentionally controlled towards a
particular landing or impact area also
Tequire separate authorisation. This is
what makes a re-entry ‘planned’. On the
other hand, objects expected to burn up,
melt or fragment sufficiently during
natural orbital decay do not count as a
planned re-entry.

(ii) Risk must be acceptable - The
guidelines say the expected casualty risk
must remain below 1 in 10,000, supported
by survivability and ground-casualty
assessments.

As a result, operators have to analyse
failure scenarios, fragmentation patterns,
ballistic coefficients, de-orbit plans,
flight-path angles, and danger zones, and
share the results. They must also identify
components likely to survive re-entry and
hazardous systems such as batteries and

Bréssure vessels.

By requiring quantitative studies and
attaching a number to the acceptable risk
threshold, the guidelines make
sustainability measurable and thus
trackable.

(iii) Permissions — Per the guidelines,
IN-SPACe will re-verify the latest re-entry
parameters approximately three months
betore the proposed operation. If planned
re-entry is decided upon afler launch, the
operator must apply at least six months in
advance. Operators must also obtain an
IN-SPACe advisory note to issue warnings
to airborne and marine vessels in the
re-entry area at least 45 days before the
re-entry begins.

Ifa re-entry site falls within the
territorial control of a non-Indian state,
including in its exclusive economic zones,
the applicant must also submit the
relevant clearance or authorisation from
that state.

These checkpoints ensure that the
regulator has fixed windows and
mechanisms to intervene when the
re-entry parameters change after the
mission has launched or the risk pattern
has changed for some reason.

Soft law to domestic rule

For nearly two decades, the international
community has developed principles for
sustainable space activities. Notable
among them are the Inter-Agency Space
Debris Coordination Committee’s ‘Space
Debris Mitigation Guidelines’ and the
‘Guidelines for the Long-term

Sustainabi]itz of Quter Sﬁce Activities’” of

GSLV Mk-11l rocket carries the Crew Module Atmospheric Re-entry Experiment (CARE) on a suborbital flight after lifting off from Sriharikota in 2015. FILE PHOTO

the U.N. Committee for the Peaceful Uses
of Outer Space. Article IX of the Outer
Space Treaty 1967 also provides an
important foundation for environmental
responsibility.

However, most ofthe contemporary
sustainability architecture works on
guidelines and other similar forms of “soft
law’, which operators are not obligated to
ollow.

The IN-SPACe guidelines solve this
problem for India by tying an operator’s
fragmentation analysis and insurance
policies to the national regulator.

The guidelines also address the
financial risks that follow from the Space
Liability Convention 1972, which places
absolute liability on a launching state for
damage caused by its space object on the
surface of the earth or to aircraft in flight.

The IN-SPACe guidelines, on the other
hand, require operators to undertake
planned re-entries at their own risk and
say they remain liable for third-party
damage and claims. They also indemnify
the Government of India and its agencies
for liability incurred under India’s
international commitments while
satisfying the applicable third-party
insurance requirements.

Taken together, the IN-SPACe
guidelines translate international
principles into obligations that private
operators in India must satisfy before the
government gives them permission to act.
(Shrawani Shagun is a researcher focusing
on environmental sustainability and space

ﬁovemance. shrawani.shaﬁnscb%aﬂ.com)
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Not delulu’ — an Al tutor for every child in India

ndian students rank among the top

students almost anywhere in the world.

The joke is that, from the womb to the

afterlife, they are taught to study maths
and science which serves them well throughout
life. A report by Redseer says that India’s
test-preparation market has been estimated at
$14.8 billion in FY26, projected to reach $23-$26
billion by FY30 (12%-15% CAGR), with around
2,000,000 coaching centres nationwide. There are
65 million students in classes 9-12, of whom
around 27 million attend government schools. A
2025 National Statistical Office survey found that
27% of students were taking or had taken private
coaching in the academic year (30.7% urban,
25.5% rural). Across datasets, coaching incidence
is around 27%-30%, implying that 17 million to 20
million students in classes 9-12 participate in
some form of test-prep coaching.

No single private platform has the capacity or
cwrriculum breadth to serve as the sole national
provider. PhysicsWallah, for example, has around
4.9 million paid online users — while the target
population is 10 to 100 times larger. This needs to
bebuilt as a platform and network play, not a
vendor contract.

Better learning, better outcomes

How can the government take the help of
Artificial Intelligence (Al) to deliver a free coach
and tutor to every Indian child? The objective
should not be to bring down the private coaching
industry but to improve the learning standards
and examination outcomes of the last child in the
Iine who today spends thousands of rupees on
dubious coaching centres without achieving the
necessary results. Bring the industry in as
suppliers, or they will lobby against it and the
reputational risk of failing completely, is high for
the government to sustain.

We should not nationalise coaching. Build a
public rail, private engines model: the state
supplies the digital public infrastructure (identity,
payments, discovery, data, credentialing) and
aggregates demand; the private sector — star
teachers, ed-tech firms, local tutors - supplies
content and last-mile delivery shared by both.
Government becomes the platform and
market-maker, not the content producer. Thisis
exactly how UPI beat closed payment apps and
how the pen Network for Digital Commerce is
attempting to beat closed commerce: unbundle
the monopoly, open the protocal, let a thousand
providers compete on an open network.

The Indian coaching industry charges high fees
because it bundles four things that do not have to
bebundled: content; doubt-solving/mentoring;
peer group and discipline, a credible signal of
quality. DPIlets us unbundle these and drive the
marginal cost of the first two toward zero. This
can be anchored in an existing centre of
excellence such as Bodhan.ai at [IT Madras

Srivatsa Krishna

1AS officer

The
government
can create the
digital
infrastructure
for every
Indian child to
access a free
Artificial
Intelligence (Al)
tutor — which
was the vision
behind the
Prime Minister’s
call

(which has a 500 crore, five year government
grant) or a similar National Payments Corporation
of India (NPCI)-like body that needs to be created
for education (a Section 8 not-for-profit steward).

Where it should begin

It should start with the National Eligibility cum
Entrance Test (Undergraduate), or NEET, and the
Joint Entrance Examination, the two most widely
taken examinations in India. JEE/NEET are
objective, machine-gradable, and high-volume.
The content is already freely available on
YouTube; what is scarce is a trusted, standardised
rank signal and personalised doubt-solving.

An IIT professor who teaches students who
have cleared JEE 30 years ago may not be the best
option for teaching test prep. Today’s test prep
skill and requirement is in a very different age,
time, and pedagogy.

Government aggregates demand thereby
drives down the customer acquisition cost for the
private sector and owns the rails and the trust
layer; the private sector and star teachers
compete to deliver content and mentoring on an
open network; the student owns the data and
carries a voucher (optional). That is how you turn
a $15b paywall industry into free, plural,
high-quality prep — without the state trying to
become the teacher.

Aswith any private good using public rails, it
will use Aadhaar/DigiLocker for student sign-up
and to de-duplicate; APAAR ID to tie learning to
the academic record. Along with this will be a
curated content registry, an open catalogue
where any accredited provider publishes lessons,
problem sets, and mock tests against a standard
syllabus taxonomy (NEET/JEE topic tree) and
open metadata (language, difficulty, medium,
accessibility tags). The government will set the
taxonomy and standards for the content and
ensure interoperability.

Content interoperability is the whole game - a
student’s progress in one provider’s module must
be portable to another’s. There shall be a
discovery layer, a government-run reference app
plus open APIs so third parties (including the
DIKSHA app, state apps, even Google/YouTube)
can surface the same content — multiple front
ends, one network. For example, PhysicsWallah,
Vedantu, Allen or Narayana could offer their
material for free and charge for doubt-solving or
premium sessions with ranked professors. IIT
professors could also upload their lectures and be
rated and ranked on the platform. Adaptive
personalisation should be a core feature and as a
network service, an open
recommendation/diagnostic engine that routes
say a weak-in-organic-chemistry student to the
best-rated module on that topic, regardless of
provider. These will be accompanied by a
learning wallet and a progress ledger, a
student-owned record of what they have studied,

mock scores, and mastery per topic,
consent-gated through the DEPA/Account
Aggregator pattern. The student — not the ed-tech
firm — owns the data, which is the single biggest
structural break from today’s walled-garden apps.
Lastly, while the platform will be mostly free at
the point of use, UPI-plumbed premium add-ons
(live mentoring, graded assignments) can be
micro-charged or voucher-funded, should the
government wish to create a DBT-like e-Shiksha
wallet. Deliberately thin the government
software: The state builds protocols and a
reference app; it does not try to build the best
learning app. It will not win that race and should
not try this. Government alone can aggregate the
demand and credential the supply and outcomes
- that is all it should do. It should auto-invite
every registered Class 1112 student through
schools, CBSE/State boards, and the DIKSHA
install base. The system should guarantee reach
through free data-light streaming, downloadable
content for low-bandwidth areas, and
distribution through the five lakh-plus Common
Service Centres and school computer labs for
students without personal devices. Equity is the
mandate - the ¥I60,000 crore industry already
serves the affluent; the gap is everyone else.

Government should publish open ratings and
outcome data: publish, per provider and per
module, how students who used it scored on
official mocks and the real exam. Quality signal
becomes objective, not marketing. This is the
credential the coaching industry currently
monopolises. Government alone can ensure
independent accreditation of providers (content
accuracy, no misleading claims), with delisting
teeth. Further there should be a no-lock-in rule to
ensure that providers cannot hold a student’s
progress data hostage; portability is enforced at
the protocol level.

Models on offer

There is no dearth of content, good and bad, on
YouTube but where an Al tutor helps is in
practice, doubt solving and adaptive
personalisation, which only Al can do. There are
good open-source models such as Gemma, which
give a million tokens for about 20 to 30 cents or
10,000 tokens per day or 3.6 million tokens per
year for just ¥100. Further, every Al minute is
equivalent to 1,000 voice minutes of a human;
frontier tech companies such as Meta and Google
are paying star Kota teachers $25 to $30 per hour
for commoditising their content. Further, their
models will get trained on it and Generative
Inference will do the rest on top of it.

‘We should not be delulu — as Gen Z would put
it — government should not become the Al tutor
itself. It should only enable the Al tutor through
the blueprint given.

The views expressed are personal —l—
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A civilisational approach to social media

he debate over banning

social media for minors

is rapidly becoming one

of the defining policy
questions of the digital age. As
countries around the world move
toward restrictions, India is faced
with a choice: follow regulatory
models developed elsewhere or
draw upon its own traditions to
address the challenge.

Recent measures in Australia,
proposals in the U.K., and
differing approaches in the U.S.
have intensified calls for similar
action elsewhere. The arguments
are often compelling, particularly
when framed around the safety
and well-being of children.

The concerns are not
imaginary; social media can
expose young people to
manipulation, addiction, bullying,
and harmful content. While these
dangers deserve serious attention,
it does not automatically follow
that bans are the answer.
Regulation is important but the
more important question is
whether regulation alone can
prepare the next generation for a
world increasingly shaped by Al
and digital technologies.

Fear is not the answer

History suggests that every major
communications revolution has
generated anxiety. The printing
press triggered fears about the
uncontrolled spread of
information; radio, television, and
the Internet provoked similar
concerns. The enduring challenge
has never been about whether
information should flow but how
societies can encourage its
responsible use.

Today’s challenge is magnified
by scale and speed. The
smartphone has become the
printing press, library,
marketplace, classroom, and
public square of the modern age
combined. Social media, Al, and
emerging digital technologies are
together driving perhaps the
greatest transformation in society
since the Industrial Revolution.

Many young people
understandably find this transition

Milinda Moragoda

Former Sri Lankan
Cabinet Minister,
diplomat, and
founder of the
Pathfinder
Foundation, a
strategic affairs think
tank

Regulation alone
cannot solve
what is
fundamentally a
social, cultural,
and civilisational
chatienge

unsettling. They are growing up
amid rapid technological
disruption, geopolitical
uncertainty, widening inequality,
and a pervasive sense of
instability. In such an
ervironment, fear can become a
powerful political force. However,
societies should be careful not to
allow fear to become the principal
driver of policy. Policymakers
should ensure that legitimate
concerns about children’s
well-being do not evolve into a
broader resistance to innovation
itself. The challenge is not to stop
technological change, but to
ensure that society develops the
institutions to manage it.

Governments are now
attempting to erect barriers
against technologies that are
becoming more sophisticated,
personalised, and difficult to
control. The contest between
regulation and innovation is
increasingly unequal.
Sophisticated technology will
easily enable people to circumvent
the barriers the government
creates. Virtual private networks,
encrypted applications, alternative
platforms, and future Al-driven
tools will make circumvention
increasingly easy. The real
question is therefore not how to
keep young people away from
technology, but how to prepare
them to live with it.

Indeed, the debate may already
be overtaken by events. The next
generation will interact not merely
with social media platforms but
with intelligent Al systems that can
educate, entertain, mentor, and
potentially manipulate. The
challenge before us is therefore
much larger than social media.

Governments unquestionably
have a role. They should demand
greater transparency from
platforms, establish clear
standards for child protection,
combat criminal activity, and
encourage responsible innovation.
However, regulation alone cannot
solve what is fundamentally a
social, cultural, and civilisational
challenge. India should explore a
broader response rooted in its

own civilisational experience.

Drawing from one’s roots

For centuries, Indian society
developed mechanisms to
transmit values, wisdom, and
social responsibility across
generations. Family structures,
religious traditions, and
educational institutions helped
young people navigate periods of
change and uncertainty. Among
the most enduring of these was
the guru-shishya radition, a
relationship that extended far
beyond the transmission of
knowledge. It sought to cultivate
character, self-discipline, and a
sense of responsibility.

The challenge today is not to
recreate the past but to adapt its
strengths to the realities of the 21st
century. Parents must become
more digitally literate and engaged
in the online lives of their
children. Schools should teach not
only technological skills but also
digital citizenship, critical
thinking, ethical reasoning, and
resilience. Religious and cultural
organisations should engage with
technology rather than retreat
from it. Technology companies,
educators and civil society should
work together to encourage
responsible behaviour online.

Just as previous generations
learned how to navigate the
physical world responsibly, future
generations must learn how to
navigate the digital world
responsibly. This is not simply a
technological challenge. It is an
educational and cultural one.

India’s civilisational strength
has always been its ability to
absorb powerful external
influences without losing its
cultural core. As one of the world’s
oldest civilisations with a growing
digital society, India is positioned
to demonstrate that tech progress
and cultural continuity can
coexist. The challenges posed by
social media will not be resolved
by building a bigger firewall. They
will be addressed by combining
safeguards with the human
institutions that shape judgment,
resilience, and responsibility.
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The rural-urban divide in female labour force participation

The participation of women in the labour market has increased, with the rise being more pronounced in rural areas than urban areas

] DATA POINT

Chandrasekar K.

he Periodic Labour Force
T Survey (PLFS) 2025 reveals

asignificant increase in the
Female Labour Force Participation
Rate (FLFPR) since 2020, following
the COVID-19 pandemic. The over-
all FLFPR for those aged 15 years
and above increased from 30% in
2019-20 to 40% in 2025. The in-
crease was more pronounced in
rural areas, where the FLFPR rose
from 33% to 45.9%, compared
with an increase from 23.3% to
27.7% inurban areas. This substan-
tial rural-urban difference war-
rants a more granular analysis.

Chart 1 shows the Average An-
nual Percentage Point (AAPP)
change in rural FLFPR for each
State between 2019-20 and 2025.
‘West Bengal, Uttar Pradesh, Guja-
rat, Odisha, Bihar, Rajasthan and
Haryana recorded AAPP above the
all-India rural average. In contrast,
Madhya Pradesh, Punjab, Jhark-
hand, Chhattisgarh, Uttarakhand,
Maharashtra, Goa, Himachal Pra-
desh and the five southern States
recorded AAPP below the national
average; but most continued to re-
gister positive annual changes.

Similarly, Chart 2 shows the
AAPP change for urban areas. Ra-
jasthan and Gujarat, with AAPP
above 2 percentage points per
year, recorded particularly sturdy
improvements. Uttarakhand, Ker-
alam, Chhattisgarh, Karnataka,
Qdisha, Bihar and Andhra Pradesh
also recorded AAPP above the all-
India urban average. In contrast,
the remaining States recorded
AAPP below the national average.
This indicates that several States
recorded relatively strong gains
despite overall pace of improve-
ment being lower in urban areas
than in rural areas.

However, AAPP alone is insuffi-
cient as it measures only the pace
of change and does not consider
the level of female labour force
participation from which a State

started. Therefore, combining the
baseline level — 201920 FLFPR for
each State — with the AAPP helps
better assess the States.

Chart 3 shows the rural base-
line-AAPP relationship. Bihar, Ut-
tar Pradesh, West Bengal and Ha-
ryana started with relatively low
female LFPR but recorded AAPP
above the all-India average, indi-
cating a relatively faster pace of im-
provement. In contrast, Goa and
Punjab started from relatively low
baseline levels but recorded AAPP
below the national average, indi-
cating slower improvement des-
pite having considerable scope.
Odisha, Gujarat and Rajasthan
started with relatively higher base-
line rural FLFPR and recorded an
above-all-India-average AAPP, indi-
cating that faster improvement is
not confined to States starting
from a low base. Madhya Pradesh,
Jharkhand, Uttarakhand, Chhattis-
garh, Maharashtra, Himachal Pra-
desh and the five southern States
had relatively higher baseline le-
vels but recorded AAPP below the
national average.

Chart 4 shows the urban base-
line-AAPP relationship. Rajasthan,
Gujarat, Uttarakhand and Bihar
started from relatively low base-
line levels but recorded AAPP
above the all-India average. In con-
trast, Uttar Pradesh, Jharkhand,
Haryana and Punjab also started
from relatively low levels but re-
corded below-average AAPP, indi-
cating slower improvement.
Among the States with relatively
higher baseline urban FLFPR, Ker-
alam, Karnataka, Chhattisgarh,
Odisha and Andhra Pradesh re-
corded above-average AAPP, show-
ing that some States with already
higher participation continued to
make relatively rapid gains.

Taken together, all charts show
that female labour force participa-
tion differs substantially across
States and between rural and ur-
ban areas. It also demonstrates
why AAPP should not be interpret-
edinisolation: a State with a lower
AAPP may already have a relatively
high FLFPR.

Wide variations

Chart 1: Average annual percentage point {AAPP) change in rural
FLFPR for each State between 2019-20 and 2025
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Chart 3: Baseline (2019-20 LFPR) and AAAP relation for rural FLFPR
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InChart 1, Himachal Pradesh s
particularly notable, with a marginally
negative AAPP, despite nearly 909 of its

The data for the charts were sourced from PLFS 2025. The author is an
Indian Statistical Service Officer serving as Joint Director in MoS&PI

Chart 2: Average annual percentage point (AAPP) change in urban
FLFPR for each State between 2019-20 and 2025
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As shown in Chart 4, States like Tamil Nadu,

Telangana, West Bengal, Maharashtra, Madhya
Pradesh, Himachal Pradesh and Goa recorded slower
improvement despite their relatively higher starting levels

Chart 4: Baseline (2015-20 LFPR) and AAAP relation for urban FLFPR
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o Syllabus
oGS Paper lll: Awareness in the fields of Biotechnology, Science and Technology, and Internal
security threats linked to dual-use technologies.
oGS Paper IV: Ethical dilemmas in frontier science and biological safety.
o Syllabus Sub-topics
o Generative Al in biology, Bacteriophage design, Antimicrobial resistance (AMR), Biosecurity
protocols, and Dual-use research risks.
¢ Key Themes
o Revolutionizing Therapeutics: Using Al models to design targeted phages and vaccines that
overcome drug resistance and fast-track biomedical development.
o Biosecurity and Governance: Crafting dynamic regulatory guardrails that prevent the
proliferation of synthesized pathogens while avoiding blanket prohibitions on critical scientific
innovation.

-;N_hat changes when Al moves from reading
viral genomes to designing them?

The Stanford experiment does not show that Al can casually manufacture dangerous human viruses; it shows that computers are beginning to move

from analysing biological information towards proposing biological designs that scientists can physically build

Abdul Ghafur

he computer did not create a

virus. It did not touch a test

tube or handle a living cell.

‘What it did may ultimately be
more consequential: it helped decide
what the virus’s genome should be.

Researchers at Stanford University and

the Arc Institute used artificial intelligence
(AD) to design complete genomes of
bacteriophages - viruses that infect
bacteria. Of 285 Al-generated designs
physically synthesised and tested in the
laboratory, 16 produced functioning
phages. Some were able to overcome
bacterial resistance that defeated the
original virus. The phrase ‘Al-created
viruses’ therefore needs qualification.
Humans have been synthesising viral
genomes and deliberately modifying
viruses for decades. What is new is not
the physical manufacture of a virus. Al
has entered the design stage of biology.
For medicine, that creates remarkable
opportunities. For biosecurity, it raises
equally important questions.

From reading genomes to designing
Bacteriophages -literally “bacteria eaters™
-have been known for more thana
century and are among the most
abundant biological entities in nature. In
1977, one particularly small phage, $X174,
pronounced roughly
‘phi-¥-one-seventy-four’, became the first
complete DNA genome to be sequenced.
By the early 2000s, scientists had shown
that viral genetic material could be
synthesised from known sequence
information and used to recover
functioning viruses. Humans had
progressed from reading viral genomes to
writing them. Scientists then became
increasingly capable of deliberately
altering viruses. The controversial
influenza gain-offunction experiments of
2011-12 showed that genetic changes could
meodify important properties such as
transmission in experimental animals.
Such research highlighted a dilemma that
remains unresolved: the same science
that can improve pandemic preparedness
may also create biosafety and biosecurity
risks.

The Stanford-Arc experiment
represents the next step. The scientists
already knew the ®X174 genome and
already knew how to synthesise viral DNA
and recover functioning phages. What
changed was who -or what -proposed the
genome. They used Evo 1 and Evo 2,
genome language models. The principle
resembles a large language model, except
that instead of learning patterns in words,
Evo learns patterns in DNA. It studies the
genetic alphabet - A, C, G and T -across
vast numbers of genomes and then
generates new genetic sequences. For this
experiment, the models were further
trained on thousands of bacteriophage
genomes related to dX174.

Al did not invent a completely
unrelated virus from nothing: it generated
previously unseen ®X174-like whole
genomes within a known biological
framework. Scientists selected some of
these sequences, physically
manufactured the DNA and introduced it
into E. coli. If the genetic instructions
were biologically coherent, the bacterial
machinery produced new phage
particles. 16 designs succeeded. The
progression is striking: we learnt to read
viral genomes, then to write them, then to

meodify them. Now Al is beginning to help
decide what should be written.

One finding shows why this matters.
An Al-designed phage successfully
combined a viral protein with other
genetic changes in a way that
conventional engineering had struggled
to achieve. The significance is not simply
that Al can propose individual mutations;
it may increasingly be able to identify
multiple genetic changes that work
together across an entire genome,
exploring combinations that would be
extremely difficult for humans to test one

by one.

The medical opportunity

The most immediate application may be
phage therapy. Antibiotic resistance is
steadily eroding conventional treatment
options, while bacteriophages offer
another way of killing bacteria. Their
major limitation is specificity: a phage
effective against one bacterial strain may
tail against another, and bacteria can also
develop resistance to phages.
Traditionally, researchers have searched
nature and phage libraries for suitable
candidates or modified existing viruses.
Generative biology introduces another
possibility. Instead of asking only, “Can
we find the phage we need?”, medicine
may increasingly ask, “Can we design the
phage we need?”

The Stanford experiment offered an
early demonstration. Combinations of
Al-designed phages overcame resistance
in E. coli strains against which the original
PX174 failed. For clinicians confronting
antimicrobial resistance, this is potentially
important.

The possibilities extend beyond phage
therapy. Al can assist the design of
vaccine antigens, antibodies, therapeutic
proteins and viral vectors used to deliver
genetic treatments. It may eventually help
optimise oncolytic viruses that selectively
attack cancer cells. The larger revolution
is therefore not simply ‘Al making
viruses'. It is Al becoming capable of
designing biological function.

The danger is acceleration

Itis tempting to be reassured because
@X174 is an exceptionally simple
bacteriophage, while dangerous human
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viruses are vastly more complicated.
Human pathogens must negotiate
receptor binding, host range, tissue
tropism, replication, immune escape and
transmission. But complexity should not
become false reassurance. Human
scientists already understand much about
these determinants. Decades of virology,
reverse genetics and gain-offunction
research have linked many genetic
changes to viral behaviour.

Al does not need to rediscover
virology. Its power lies in integrating what
humanity already knows, examining
vastly more combinations than humans
can explore manually and accelerating
the path from hypothesis to experimental
design. This is the real biosecurity
concern: capability amplification. The
relevant question is not whether an
untrained individual can ask today’s
chatbot to generate a pandemic virus. It is
whether increasingly capable Al could
make a knowledgeable and well-equipped
laboratory substantially more effective at
designing biological systems.

Future systems may compress months
or years of literature review, modelling
and experimental planning into much
shorter eycles. Combined with
increasingly automated laboratories, that
acceleration could become profound.
Even the apparently modest success rate
in the Stanford study deservesthis
perspective. Only 16 of 285 designs
waorked, but digital systems can generate
enormous numbers of candidates. A low
success rate is reassuring only while the
number of attempts remains small.
Biosecurity will therefore also have to
evolve. Traditional DNA-synthesis
screening often asks whether an ordered
sequence resembles a known pathogen or
toxin. In the age of generative biology,
researchers increasingly argue that
sareening must also consider biological
function: not simply whether a sequence
looks dangerous, but what it might
actually do.

Safety without paralysing science

Al companies are already confronting this
dilemma. Claude Fable 5 was initially
deployed with strong safeguards around
biology, chemistry and cybersecurity.
Legitimate scientific work could

sometimes trigger a fallback to a less
capable model. The intention was
understandable, but the experience
illustrated the problem: too little
restriction creates risk, while too much
restriction can obstruct legitimate
science.

Those safeguards have since been
refined to reduce false-positive biology
fallbacks, while more sensitive
capabilities remain restricted. This points
towards a more practical model:
graduated, auditable access in which
legitimate researchers can obtain stronger|
capabilities under appropriate
institutional and security controls.
Biosecurity also cannot rest entirely on
what an Al model agrees or refuses to
answer. Safeguards are needed
throughout the chain - Al systems,
DNA-synthesis providers, laboratories andj
institutional biosafety oversight.

India must build capability
There is an important implication for
India. If frontier Al becomes central to
drug discovery, genomics, vaccines,
protein engineering and experimental
design, access to advanced Albecomes
part of national scientific infrastructure.
Smaller and specialised models will be
sufficient for many tasks. But a country
can choose to use a small model because
it is sufficient; it should not be forced to
use one because somebody else owns the
frontier. If researchers elsewhere receive
trusted access to highly capable
biomedical models while Indian scientists
depend on restricted public versions, the
resulting disadvantage could acaimulate
across drug discovery, vaccines,
antimicrobial resistance and other tields.
India is already investing through the
IndiaAl Mission and indigenous
foundation-model programmes. That
ambition should include scientific and
biomedical Al, secure compute,
high-quality datasets and trusted-access
frameworks for legitimate researchers. Al
sovereignty without biosecurity would be
reckless; biosecurity without Al
sovereignty could leave us scientifically
dependent.

Governing biological intelligence
The Stanford experiment does notshow
that Al can casually manufacture
dangerous human viruses. It shows
something more precise: computers are
beginning to move from analysing
biological information towards proposing
biological designs that scientists can
physically build. That capability could
transform antimicrobial resistance
research, vaccines and therapeutics. It
could also accelerate harmful biological
engineering. The answer is neither
prohibition nor unrestricted access, but
controlled acceleration -allowing
beneficial science to progress while
safeguards increase with capability and
risk.

The challenge is no longer simply
whether Al should be allowed to
understand biology. It is how we govern
Al'when understanding biology
increasingly becomes the ability to design
it. India must be capable not only of
regulating and consuming that revolution,
but of participating in its science and
helping shape its safeguards.

(Dr. Abdul Ghafur is a senior consultant in
infectious diseases, Apollo Hospital,
Chennai and coordinator, Chennai
Declaration on AMR)
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Syllabus

oGS Paper II: India and its neighborhood relations, Bilateral and regional groupings, and Effect
of policies of other nations on India's interests.

Syllabus Sub-topics

o India-Afghanistan relations, Regional security dynamics, Chabahar port and connectivity,
Counter-terrorism safeguards, and Humanitarian assistance.

Key Themes

o Strategic Realism: Shifting from absolute non-engagement to pragmatic, phased diplomatic
interactions to protect past developmental investments and maintain regional leverage.

o Balancing Security and Human Rights: Managing core national security priorities
(preventing anti-India terror safe havens) while navigating the erosion of women's rights and
civil liberties under the Taliban regime.

* GEOPOLITICS

5years on, how India has
warmed up to the Taliban

SHuBHAJIT Roy

THE AFGHANISTAN embassy in New
Delhi celebrated “victory day” on August
15, marking the Taliban’s takeover of the
country five years ago. Much has changed
inthese five years when it comes to the In-
dian position on the Taliban dispensation.

On August 17, 2021, New Delhi had hur-
riedly evacuated its entire embassy from
Kabul. Now, it is conducting businesswith
theTslamist regime, albeit without granting
it official diplomatic recognition.

The “victoryday” celebration, attended
by Indian diplomats and about two dozen
foreign diplomats, was the latest sign that
the India-Taliban relationship is now in-
creasingly moving away from the shadows.

While Indian officials have called this a
caseof “cautious engagement”, others have
criticised it as “opportunistic”.

Why India is deepening ties

India has stepped up diplomatic ex-
changes with the hardline Islamist group.
Taliban Foreign Minister Amir Khan Mut-
tagi made a high-profile visit to New Delhi
in October 2025. The Afghan embassy has
beenunderthe control of the Taliban since
around that time. And the Taliban-ap-
pointed Charge d’affaires, Mufti Noor
Ahmad Noor, hasbeen part of multiple key
events in Delhi — the Prime Minister’s In-
dependence Day address, the President’s
At Home reception, and even adiplomatic
event at the Norwegian embassy. So, what's
behind all this?

India invested for yeats in Afghanistan
after the fall of the Taliban in 2001. In Au-
gust 2021, the Ashraf Ghani-led govern-
ment collapsed — ahead of the August 31
deadline set by President Joe Biden for
withdrawal of US troops from the country.

In the months and years since, the In-
dian government came to the conclusion
that it was time to upgrade the level of en-
gagement without giving official recogni-
tion —orwatch its or watch its USD2-3 bil-
lion investment go down the drain. That
was meant for the people of Afghanistan,
andto createsome kind of leverage and in-
fluence in the country.

» ACKNOWLEDGEMENT TO ENGAGEMENT

AUGUST 31, 2021: Hours after
thelast US military aircraft flies

outof Kabul to mark the end ofits ™
20-year war in Afghanistan, India
makes its first official contact with
the Taliban. Its ambassador to
Qatar, Deepak Mittal, meets head
of the Taliban political office in
Doha, Sher Mohammad Abbas
Stanekzai, atthe embassy.

JANUARY 2025: Foreign
Secretary Vikram

Misriholds a tothe left) meets Indian government
substantive £ e diplomats from sends a technical team’
meeting with T regional tothe embassy in Kabul
Muttagiin nations. Indiais to coordinate delivery of
Dubai. among them. humanitarian aid.

v

MAY 2025: External Affairs 1
Minister S Jaishankar speaksto &% -
Muttagionthe phoneonMay | ‘&=
15, days after India and Pakistan
agree to stop military strikes. The
Taliban condemned the Pahalgam
terror attack that had triggered the conflict.

JANUARY 2024:
Muttaqi(pictured
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LATE JUNE2022: Inan
incremental step, the

APRIL 2025: India

sends M Anand Prakash,

Joint Secretary in charge

of Pakistan, Afghanistan ’
and Iran division in the
Ministry of External

Affairs, to Kabul.

SEPTEMBER 2021: Indiarecognises the
Taliban as “those in positions of power
and authority across Afghanistan”, the
first clear acknowledgement of the
group as astate actor.

v

DECEMBER 2021: India sends its first
consignment of medicines to Afghanistan
underthe new Taliban regime.

OCTOBER 2025: Muttagi
makes a high-profile visit
to India. The two sides
decide to upgrade their
missions to the level of

embassies, and appoint
charge d'affaires.

A key factor has been the fact that the
Taliban’s once-benefactor and ally, Pakis-
tan, has turned into a deadly adversary.
Bothsides have seen multiple clashes along
their contested border. For New Delhi, this
has been a window of opportunity.

Another factor hastening India’s en-
gagement is China. Beijing has started
building bridges with and eyeing natural
resourcesin Afghanistan — filling the vac-
uum left behind by the West. Russia, too,
hasbeen engaging with the Taliban, and is
the only countrytohave established diplo-
matic ties with them. Delhi has been work-
ing with Moscow on Taliban to keep track
of the Chinese influence.

New Delhi started sending signals back
in December 2021, when it sent a consign-
mentof medicinesto Afghanistan. The gov-
ernment was choosing to distinguish the
Taliban regime from the Afghan people.

The security concerns

New Delhi has operated on the simple
principle that Afghanistan’s territory

Eroding
rights
Since taking
control, the
Taliban has been
erodingthe rights
of Afghanistan’s
22mn women.
®

It barred access
toschool for girls
over 12, curbed
travel without a
male chaperone
and broughta
law implying
legal approval for
child marriage.

should not be used for anti-Indiaactivities
and support for terrorist groups.

An August 10 report by the UN Security
Council’s1267 sanctions committee states:
“The terrorist threat emanating from
Afghanistan remained largely unchanged.
The ability of numerousterrotist groupsto
operate in Afghanistan constituted an en-
during threat to neighbouring countries
and the Central Asian region. Despite ef-
forts by the de fiacto authorities to combat
Islamic State in Iraq and the Levant-Kho-
rasan (ISIL-K) and contain other terrorist
groups, the authorities were unable tosup-
presstheterrorist problem.” It also said that
the Al-Qaeda’s status and strength in
Afghanistan remains unchanged.

New Delhi would be relieved that the re-
port contains no mention of anti-India ter-
ror groups, such as Lashkar-e-Taiba and
Jaish-e-Mohammad, among others. But it
is keeping its fingers crossed.

Sofar, New Delhi'sengagement has been
“limited” and the Taliban has indicated that
itwillbe “reasonable” inthe way it “handles”

In August 2021, the last US plane flew
out of Kabul. The years since have
been marked by India’s deepening
engagement with the Afghan regime

Indian concerns. The security provided to
Indian diplomats in Kabul has given some
confidence to the Indian establishment.

At the victory day event, Charge d’af-
faires Noor delivered a 21-minute speech
where he addressed the security concerns
on everybody’s mind. “A peaceful, stable
and responsible Afghanistan creates new
opportunities for regional connectivity,
trade, investment and economic cooper-
ation, while also playing a constructiverole
in preventing shared security threats.”

Noor said: “The Islamic Emirate of
Afghanistan believes that Afghanistan’s
geography should not bea field for negative
competition, but rather a bridge for con-
nectivity, cooperation and shared pros-
perity. Therefore, Afghanistan has con-
tinued its practical efforts to expand
regional economic and transit cooperation,
facilitate trade, and strengthen relations
based on mutual interests.”

Thiswasseen as a message toIndiaand
Pakistan, which have long battled for in-
fluence in Afghanistan.

Rightsissues

Since August 2021, India delivered sub-
stantial humanitarian aid to Afghanistan,
including 50,000 metric tonnes of wheat,
over 445 tonnes of essential life-saving
medicines, vaccines and disaster reliefma-
terial. Butthe issue of rights — for minorities
andwomen —isnot part of either Taliban’s
orIndia’s publicly stated red lines anymore.

Shortly after the Taliban takeover, the
UN Security Council adopted a resolution
about the need forupholding human rights
and women'’s rights in Afghanistan. The
August 30 resolution was adopted under
India’s rotating presidency. In December
2022, India expressed concerns over re-
ports that the Taliban had banned women
from universities in Afghanistan.

Now, the Indian side has notinsisted on
any of those old red lines. It has agreed to
move forward with development cooper-
ation on Indian-funded projects and visas
for Afghans visiting India for medical treat-
ment, business and even education.

Ir'satelling silence. India’s strategic em-
braceofthe Talibanisneatly complete. The
Afghan missions in Delhi, Mumbai and
Hyderabad are now manned by Taliban-
appointed diplomats; they only lack official
diplomatic recognition. Until that
happens, the main flagpole of the Delhi
embassywill continueto flytheold Afghan
Republic’s tricolout.
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o Syllabus
oGS Paper llI: Indian Economy, Employment generation, Mobilization of resources, and
Demographic dividend.
oGS Paper IlI: Issues relating to human resource development and youth welfare.
s Syllabus Sub-topics
o Labour market aspirations, Formal vs informal sector employment, Job market information
asymmetry, and Wage expectations among educated youth.
¢ Key Themes
o Aspiration-Opportunity Mismatch: A growing divergence between youth salary and stability
expectations for formal salaried roles versus actual informal market realities.
o Demographic Dividend Imperative: Urgent structural reforms required to formalize
employment and create high-productivity jobs to avoid squandering India's demographic
window.

What young want, and why creating
goodjobsis nolonger optional

HAT ARE the hopesand  lower for our age group of respondents — Altogether, salary expectations diverge from  same jobs or drop out of the labour market
desires of young job merelyoneineverythreeemployed24-year- reality by more than 30 per cent. Whenwe  and enrol at educational institutions.
seekersinurbanIndia?In  old holdsasalaried job. Nomorethan 10 per assess the job aspirations and expectations Not surprisingly, correct information

the summer of 2023,

armed with a long list of
questions, we set out to survey over 3,000
randomly sampled men and women, 24
years of age on average, and living in the
middle-class residential areas of Delhi. Our
interest lay in understanding their journey
towards employment —whether they were
currently working or looking for work, or
were planning to start theirjob search soon.
The answers we got opened a window into
the aspirations of this generation.

Almost 70 per cent of respondents —
moremen than women — told us they were
looking forajob opportunity that would put
them on their ideal career path from the
start, instead of settling for just any job.
Their career goal was predominantly being
in salaried or formal-sector employment.
More women job seekers aspired to these
salaried positions, while only 14 per cent of
thewomen weinterviewed preferred being
self-employed. In contrast, morethan a
third of men wanted to start their own en-
terprises. Contrary to the dominant nar-
rative of strong preference for public-sector
salaried jobs, a comparable share of these
men and women were looking for private-
sector salaried jobs.

Let’s compare the above statistics with
the occupational data from the PLFSin 2023.
Less than 50 per cent of India’s urban work-
force is in salaried jobs, a figure that is even

cent of our urban workforce is in the public
sector or governmentjobs, and only about15
per cent are in the formal private sector. Of
those working, 40 per cent are self-employed
but an overwhelming majority of these are
subsistence businesses that do not hire any
worker and have an annual turnover of less
than Rs10 lakh. So what arethe odds of one
of our job seekers landing her preferred sal-
aried job or establishing a unicorn? Un-
doubtedly, theoddsare stacked against these
aspirational men and womern.
Butevenifthe probability of getting their
preferred job islow, could they obtain a job,
evenifnotideal, that couldgive them salaries
they aspireto? Weasked respondentsabout
theirsalary expectations from arange ofjobs
— accounts keeper, teacher in primary
school, dataentry operator, hospital attend-
antor electrician. We estimate thedeviation
of these salary expectations from the actual
earnings for these jobs in urban
India in the PLFS. Our job seekers
expectupto40 percenthighersal-
ary than actual earnings reported
in the PLFS for the same occupa-

These men and women
continue to aim for formal-
sectorjobs orto become

of job seekers who are below 25 years of age
moursample, we find that expectations are
even more skewed - again, more so for
young men than young women.

Are the youth in our cities simply out of
touch with labour-market realities? There
can be several reasons for these misalign-
ments and high expectations — lack of in-
formation or misinformation and inexperi-
ence with the job market, to name a couple
of obvious explanations. We tested one hy-
pothesis — can information about real-
world job opportunities and salaries correct
thesejob-market misperceptions? Soweset
out to inform and expose arandom subset
of our 3,000 job seekers to the real world
and re-surveyed both theinformed and the
non-informed a year later. Twelve months
after receiving information, we'find that
providing accurate information about job
opportunities significantly dampened job
seekers’ labour-market expecta-
tions of landing their ideal job
relative to those who were not in-
formed. Men, in particular, were
less likely to report that they were

tion. Male jobseekers, in particulat, dynamicentrepreneursayear ontheiridealcareer path. This dis-
show greaterover-optimisminsal-  after, because aspirations are illusionmentisaccompanied by a

aryexpectationsrelativetowormen,
expecting almost Rs 8,000 more
per month than the actual average
eamingsfor thesejobsand Rs 8,500
more per month for salaried jobs.

long-term goals and not easily
malleable. Our job seekers are
willing to bide their time

declinein men’sjob-search inten-
sity. Thus, as preferred job offers
fail to materialise, job seekers ad-
just their expectations down-
wards and either remain in the

seems to have made the job seekers realise
that their expectations were too high. But
did it also change the aspirations of these
job seekers? The answer is a clear “no”. Pet-
hapsit isnot surprising that the aspirations
did not change. These men and women
continue to aim for formal-sector jobsor to
become dynamic entrepreneurs a year
after, because aspirations are long-term
goals and not easily malleable. Our job
seekers are willing to bide their time. Add
to these aspirations the rising cost of good-
quality education - more likely to be ac-
cessed through private educational institu-
tions - then their job-market expectations
arenotjust aspirational but necessarytore-
cover the high cost of education.
Policymakers must reckon with the fact
that this generation is demanding good ca-
reer opportunities —and that realising their
aspirations will require nothing short of a
structural transformation of the economy.
The challenge of formalisingour labour mar-
Kkets by creating jobs with regular pay and
benefits is a first-order concern. While the
new labour codes are a step in the right di-
rection, creating “good” jobsand genuineca-
reer paths — not just jobs — isno longer op-
tional. Failingto dosorisks squandering the
potentialof an entire generation.

The writer is professor of Economics, 1S (Delhi),
and visiting professor, NCAER
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¢ Syllabus
oGS Paper IlI: Effect of policies and politics of developed and developing countries on India's
interests, Important international institutions and conflicts.
s Syllabus Sub-topics
o  West Asia conflict, Two-State Solution, Israeli settlement expansion in the West Bank,
International humanitarian law, and UN resolutions.
¢ Key Themes
o Erosion of the Two-State Solution: Expanding settlements and infrastructure partitioning the
West Bank, threatening the territorial contiguity of a viable Palestinian state.
o Regional Instability and Global Diplomacy: The diplomatic rift between international
consensus advocating de-escalation and unilateral ground-level actions exacerbating civilian
displacement.

Isracl’s West Bank push
imperils long-term peace

E GLOBAL attention has been fixed on Gaza,
Israeli settlers have been intensifying violence
against Palestinians in West Bank —under Israeli
occupationsince1967 —the larger ofthe twoterri-
tories that constitute Palestine. A UN briefing to the Security
Council on August 11 said that “the West Bank is at the breaking
point”, with 76 Palestinians killed in 2026 by Israeli forces or
settlers. In the same period, UN data reveal that about 3,800 Pa-
lestinians, neatly half of them children, have been displaced by
settler violence, demolitionsand evictions.Settlement expansion
iswidely seen as a state project, as undetlined by the Benjamin
Netanyahu government's plansto open tenders for the construc-
tion of 1,200 settlement homes. Against this backdrop, the joint
statementby the UK, France, Germany, Italy and Canadacalling
thetenders “unacceptable” and urgingIsrael to “retractthe plans
immediately™ is welcome. Eight Muslim-majority nations, too,
have criticised the plans; the US has expressed opposition but
stopped shott of condemnation.

Successive Israeli governments have facilitated the growth of
settlements in West Bank, butthis has accelerated since Netany-
ahu returned to power in 2022, backedby far-right parties cham-
pioningthe settler cause. Of course, Israel’s security concerns are
notto be dismissed, particulatly after the October 7 terror attack
by Hamas. But the El1 project would not only exacerbate the dis-
placementofPalestinians, itwould also defeat the prospects ofa
contiguousandviable Palestinian state. All thisis consistent, how-
ever, with the public posturing by Netanyahuand his allies. Less
thanayear ago, duringavisit toa West Bank settlement, the Israeli
PM said: “There will never be a Palestinian state. This place is
ours.” With elections loomingandthe tender deadline fallingjust
aweek before polling day in late October, the timing of E1 may
not be incidental.

Theeventsin West Bank are part of asystematiceffort to alter
its demography and geography. Announcements such as last
year’s recognition of the State of Palestine by multiple Western
countries look ineffectual unless backed by pressure on Israel.
That the US, which has the greatest leverage, continues to grant
Israel cover points to the difficulty of course correction or change.
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¢ Syllabus
GS Paper llI: Indian Economy and issues relating to planning, growth, output measurement,
and Industrial policy.
s Syllabus Sub-topics
Gross Value Added (GVA) methodology, Index of Industrial Production (1IP), Wholesale Price
Index (WPI) deflators, Make in India, and PLI schemes.
¢ Key Themes
Methodological Divergence in Economic Data: Disconnect between real GVA growth in
manufacturing and volume output tracked by IIP, alongside anomalies in price deflator
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estimations.

Policy Formulation Reliability: The critical need for robust, transparent industrial statistics to
accurately evaluate the impact of manufacturing revival programs and compete effectively
against external market pressures.

Measuring manufacturing growth
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the2004-05 and 201112 series.

and, following it up with the production-
linked incentive(PLI) schemeseveral years
later. The latter was, in part, a response to
the opportunities opened up by the China-
pus-one butalsoto cope withthe challenges
of aggressive Chinese competition.

But answering the important question
of how Indian manufacturing has per-
formed in the wake of these developments
and actions requires confidence in the
underlying data. Thatis especially true now
becausethe economy is sendingconflicting
signals and understanding the perform-
ance of the manufacturing sector may lift
some of the confusion.

Problems in manufacturing sector data
under the previous series were widely rec-
ognised and the Ministry of Statistics and
Planning Implementation (MoSPI) made
strenuouseffortsto address them. Whenthe
new GDP series was announced, the Chief
Economic Advisor and Secretary MoSPI
stressed that the numbers were based on a
new methodology, one that solved the
measurement problems that had bedeviled
the old series, including in manufacturing.
Because MoSPI has not yet released the de-
tailed standard document explaining the
new calculations, we must examine the
numbers themselves to assess their plausi-
bility. When we do so, three questions atise
about the manufacturing sector, the focus
of much debate in the old series.

Core CP| excludes food and energy-related products.

Question 1: The manufacturing price de-
flator. In the new numbers, the manufac-
turing GVA deflator exhibits negative
growth (falling price levels) for nine con-
secutive quarters between 2023 and 2025
(Figure 1). These numbers are difficult to
understand, as therewere nosigns of defla-
tion in the economy during this period, the
core CPI index shows. It is true that the
wholesale price index (WPI) was negative
forsome of this time —butnot fornine con-
secutive quarters; and, in any case, the GVA
deflator should not move in line with the
WPI, whichis overly driven by input prices.

So, what explains this negative growth
of the manufacturing GVA deflator?

Question2. The divergence betweenreal
Gross Value-Added (GVA) and the Index of
Industrial Production (IIP). Figure 2 plots
the two series for manufacturing in level
terms. The difference is substan-
tial. In 2025-26, the level of real
GVA exceeded IIP by no less than
15 percentage points, implying
that the annual average real
growthof manufacturing between
2022-23 and 2025-26 as measured
by GVA is about twice that
measured by the IIP (11 per cent
versus 6 per cent).

Tobe sure, the two series have

Problems in manufacturing
sector data under the previous
series were widely recognised
and the Ministry of Statistics
and Planning Implementation
(MoSPI) made strenuous
efforts to address them

somewhat different definitions. For
example, real GVA includes the informal
sector, while thissector isexcluded fromthe
ITP. So, if the informal sector had grown
much more rapidly than the formal sector,
GVA could outpace ITP. But this explanation
is mechanically impossible, since for the
most recent two years, informal sector per-
formance has been proxied by formal sector
data.So, eveniftheinformal sectorhasbeen
booming (which seems implausible), this
could not explain the divergence.

It is also true that the IIP measures out-
put volumes, rather than value added. And
there is a widely held perception that real
GVA can grow faster than real output when
input prices fall. But this perception is mis-
guided orjust plain wrong because real GVA
iscaleulated at constant — not changing —
prices. In fact, real value-added can grow
fasterthan output volumes only if
productivity improves, that is if
firms become more efficient in
using intermediate inputs.

So, thesecond question is: why
isreal GVA manufacturing growth
almost twice that of IIP manufac-
turing growth?

Question 3. Correlation be-
tween the growth rates of real
GVA and IIP in manufacturing.

Before the 2011-12 methodology changes,
GVA and ITP moved closely together, as
one would expect and as Figure 3 shows.
(The correlation was 0.8.) But afterwards
they diverged and that divergence has, if
anything, been exacerbated in the new
series. Note that since September 2022 the
two series move very differently and the
real GVA seties bouncesaround alot while
the ITP series is fairly stable (Figure 3,
circled segment).

So, the third question is: Why has the
cotrelation between ITP manufacturing and
real GVA in manufacturing weakened so
sharply, compared to the 20052012 period?

None of these three issues isdispositive
about the quality of the new series. Buthav-
ing plausibleexplanations forthemwill not
only engender confidence in the new GDP
figures but also help assess the state of
manufacturing in India and the impact of
recent government actions to revive it. Not
just on the border but also in the economy,
whether and how India has stood up to
Chinaisacritical question thatreliabledata
will help us answet.
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