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NDIASs clean energy transition will

depend not just on how much re-
newable power it generates, but also
on whether it can secure the minerals
needed to build that future. Lithium,
cobalt, nickel, graphite, copper and
rare earth elements are becoming stra-
tegic assets as electric mobility, battery
manufacturing and renewable energy
expand. Yet, with demand for critical
minerals projected to rise four to ten
times by 2047, India faces a challenge
that extends well beyond mining: build-
ing a resilient domestic ecosystem that
can withstand global supply disrup-
tions.

A recent Grant Thornton report es-
timates that electric vehicle battery de-
mand alone could reach 110-130 GWh
by 2030. Meeting this requirement,
alongside Indias target of 500 GW of
non-fossil fuel capacity by the same
year, will intensify pressure on mineral
supplies. The ambition to achieve Net
Zero emissions by 2070 makes the task
even more urgent. Excessive depend-
ence on imported miner-
als and processed mate-
rials could expose Indian
industry to geopolitical
tensions, volatile prices |
and export restrictions. &

The National Criti- ; %
cal Mineral Mission *
(NCMM), backed by an
outlay of Rs34,300 crore,
is an important step to-
wards addressing these vulnerabili-
ties. But policy intent must translate
into capabilities across the entire value
chain, from exploration and extraction
to refining, separation, recycling and
advanced manufacturing. Mining alone
will not deliver strategic autonomy if
higher-value processing remains con-
centrated overseas.

Financing is a crucial missing link.
Critical mineral projects, particularly
refining and recycling facilities, require
substantial capital, involve technologi-
cal risks and often take years to become
commercially viable. Grant Thornton
recommends a diversified financing
architecture involving sovereign green
bonds, fiscal incentives, foreign di-
rect investment, venture capital, bank
lending supported by guarantees and
multilateral funding. India should also
consider a dedicated sovereign critical
minerals fund, drawing lessons from
countries such as Canada, to support
strategically important projects that
private capital may initially find un-
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attractive. Equally important is the
opportunity presented by recycling.
According to UN Trade and Develop-
ment (UNCTAD), the global market for
recycled critical minerals could expand
from nearly $40 billion in 2020 to $200
billion by 2050. India should seize this
opportunity by developing systems for
collecting, recovering and reprocessing
materials from used batteries, electronic
waste and industrial scrap. A domestic
recycling economy potentially worth
$10-15 billion annually would reduce
import dependence, conserve resources
and create new industrial capabili-
ties. Recycling, however, requires clear
standards, predictable regulations and
investment in collection and processing
infrastructure.

Domestic capacity must be com-
plemented by strategic overseas part-
nerships. India cannot assume that its
geological resources alone will satisfy
future demand. Government-to-gov-
ernment agreements, long-term offtake
contracts, public-private partnerships
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7. sets can diversify supply.
& Trade policy, too, must

be deployed strategically
/ to secure access while en-
/ couraging domestic value

addition. As Rabin Roy,
founder-managing director
of ScholarLab Foundation,
points out, the challenge is not merely
rising demand, but also who controls
processing and captures economic val-
ue. Mineral-rich developing economies
risk remaining exporters of raw materi-
als while others reap the gains from pro-
cessing and manufacturing.

Finally, fragmented policymaking
must give way to coordinated execution.
The Ministries of Mines, Finance, Envi-
ronment, Commerce, External Affairs,
Power and New and Renewable Energy,
among others, need a common strategic
framework. Environmental safeguards
and community interests must remain
integral to faster project development.

India’s critical minerals strategy
should be judged not by the tonnes it
extracts, but by the value it creates, the
supply risks it reduces and the indus-
tries it builds. Strategic self-reliance will
require capital, technological depth and
global partnerships. The race for critical
minerals is ultimately a race to secure
the foundations of India’s clean energy
and industrial future.
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WHILE IAF does not have a
unique official service-wide
mascot, its official crest fea-
tures a Himalayan Eagle with
outstretched wings, which
symbolizes the force's fighting
spirit. The official IAF crest
features the State Emblem of
the Ashoka Lions at the top, a
spread-winged Himalayan ea-
gle inside a light blue ring, and
the motto “Nabha Sparsham
Deeptam” or Touching the Sky
with Glory.

For human beings, accus-
tomed to living on land, trav-
elling over water, or in the air,
whether for the excitement
provided by exploration and
discovery of new lands, enter-
tainment, or in search of liveli-
hoods, has always remained an
exciting prospect.

Flying, which became pos-
sible barely 200 years ago, is
probably the most exhilarat-
ing experience. And I have
had my share of such excite-
ment through incidents which
I recall, some with pleasure
and happiness, and some with
a sense of dread.

Soon after my post-grad-
uation, one of the attempts I
made while looking for a career
was to respond to an advertise-
ment in the newspapers calling
for applications for the post of
Station Managers in Air India.
Along with a couple of hun-
dreds of other aspirants, I sat
for an examination conducted
at what was then Madras. Af-
ter a break, the organisation
announced that nine of us had
been selected for an interview
to be conducted the next day,
of all places, at the then Bom-
bay! And then followed my
first experience of travelling in
an aircraft. Halfway through
the flight, an announcement
was made that, on account of
a thunderstorm at the Santa

Cruz Airport in Bombay, the
aircraft may have to make an
emergency landing in Karachi.
First flight and first interna-
tional travel, and that without
a passport or visa, were the
happy thoughts that flashed in
my mind! Soon, however, the
weather at Bombay improved,
and we made a safe landing.

Another not so pleasant ex-
perience, in later years, was
one of Usha, my wife, and I,
returning from the then Cal-
cutta, where I had gone for a
training course at the Indian
Institute of Management. All
of a sudden, there was a spell of
intense turbulence, and the air-
craft began to swing, lurch and
behave like a rollercoaster for
several minutes. So scary was
that experience that, for a cou-
ple of years after that, I dreaded
the very thought of getting into
an aircraft!

Not very different was the
experience I had another time
when, while I was escorting
my mother to join our family
at Delhi, the aeroplane man-
aged to lose a wheel soon after
taking off at Hyderabad and
had to make a slow U-turn to
return. It was the first flight
experience for mother too,
and despite my bravado, she
sensed what was going on but
managed to remain calm and
composed.

Some events in the history
of aviation in the world are
worth recalling in this con-
text. Firstly, the first controlled,
sustained, and powered flight
of a heavier-than-air aircraft
in world history took place
on December 17, 1903, near
Kitty Hawk, North Carolina,
USA, by American aviation
pioneers Orville and Wilbur
Wright. And Geraldine Mock,
in 1964, created history when
she became the first woman to
fly solo around the world, in
her Cessna 180 aircraft named
‘Spirit of Columbus, complet-
ing the historic goal attempted
by Amelia Earhart who, in
1928, had become the first fe-
male passenger to cross the At-
lantic in an airplane.

Also, helicopter pilot Flight
Lieutenant Gunjan Saxena, in
1999, achieved the distinction
of becoming the first woman to
fly in a combat zone during the
Kargil War.

As darkness often offers an
opportunity for the conduct of
shady and dishonest practises
by unreliable and untrustwor-
thy persons or businesses, such
operations are usually referred
to as ‘fly- by - night, also prob-
ably because an aircraft usu-
ally offers the quickest getaway
from the scene of a crime.

Likewise, the expression "on
a wing and a prayer," stands for
doing something with very lit-
tle preparation, poor resources,
or a high chance of failure, re-
lying purely on luck, hope or
improvisation to pull through
a tough situation.

A ‘redeye’ flight refers to a
flight that departs at night and
arrives the next morning, espe-
cially when the total flight time
is insufficient for passengers
to get a full night's sleep. the
term deriving from red eyes
as a symptom of fatigue. Such
as, for instance, the flight from
Los Angeles to New York City,
which departs around 10:00
PM to 1:00 AM Pacific time
and arrives around 6:00 AM to
9:00 AM Eastern time.

As the wife of an experi-
enced flying officer who had
risen to the highest position in
the country’s Air Force, Sharda
Mukherjee used to tell me that
the most uncomfortable air
journeys are those undertaken
in the afternoon during the
monsoon season on the east

BIZZBUZZ
Up in the air, down memory lane

Recalling memorable flights, aviation pioneers and the enduring romance of flying

For human beings,
accustomed to living

on land, travelling

over water, or in the

air, whether for the
excitement provided

by exploration and
discovery of new lands,
entertainment, orin
search of livelihoods,
has always remained an
exciting prospect. Flying,
which became possible
barely 200 years ago,

is probably the most
exhilarating experience.
And | have had my share
of such excitement
through incidents which
| recall, some with
pleasure and happiness,
and some with a sense of
dread

coast of the country. Precisely
what Usha and I had done
while returning from Calcutta!

Flights and incidents in
aeroplanes have often been
the subject matter for several
gripping and interesting mov-
ies, both in Hollywood and the
Hindi filmdom.

The 1956 vintage ground-

breaking Canadian movie
‘Flight into Danger’ became a
great success. The most well-
known among search movies,
however, is the film ‘irport,
1975 based on the bestselling
novel of the same name written
by well-known novelist Arthur
Hailey. But the film that will
probably remain in the minds
of moviegoers for a long, long
time is ‘Those Magnificent
Men in Their Flying Machines,
a 1910-themed 1965 com-
edy epic: Reviewers frequently
praise the movie for success-
fully recreating the look, hu-
mour, and gentle innocence
of 1910 aviation culture and
the Edwardian period through
vibrant characterizations and
physical comedy. There is this
hilarious scene in that movie in
which a German Sergeant and
a soldier enter the race organ-
ised by the wealthy press baron
Lord Rawnsley, from London
to Paris, the very subject matter
of the film. The pilot of the air-
craft falls sick and the Sergeant,
to the horror of the soldier, de-
cides to fly the plane;and settles
down in the Commander’s seat
in the cockpit, opens the flying
manual and reads out loudly,
“sit down”, and sits down to be-
gin the adventure!

(The writer was formerly
Chief Secretary, Government of
Andhra Pradesh)
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should use Al to study

Al can help students, but excessive reliance may weaken independent learning

Luke ROwE

ARTIFICIAL  intelligence
(AI) means high school and
uni students now have access
to a resource that can po-
tentially “do all the work for
them”. While this can reduce
students’ immediate stress in
submitting assessments, it
may negatively impact their
long-term learning. As high
school and uni students en-
ter the end-of-year exam
period, they might look for
ways to incorporate Al into
their study practices. I re-
search the science of learn-
ing. My recent research, sug-
gests students need to master
foundational knowledge and
skills before they use AI to
help their learning.
Is using Al for study
worthwhile?

The field of research offers
a mixed bag of responses.
One study suggests using Al
chatbots, such as ChatGPT,
during study may boost
learning, motivation, critical
and creative thinking, and
reduce mental effort. Other
reviews have pointed to the
benefits of Al in tailoring
learning to the individual,
providing timely feedback
and enhancing student en-
gagement. But some re-
searchers have questioned
the credibility of these claims
due to low-quality methods
and lack of transparency of
the  previously-mentioned
studies. This doesn’t nec-
essarily ~mean  students
shouldn’t use Al to study at
all. But they need to be aware
of the risks that come with it.
What to watch out for

One of these risks is “cog-
nitive offloading” This is
when students become so re-
liant on AI completing their

Ny

il

T A

One of these risks is “cognitive offloading”. This is
when students become so reliant on Al completing
their work that they let Al do the thinking for them

entirely. For students who offload to Al regularly, it
can lead them to quit studying before they’ve truly

mastered the content

work that they let AI do the
thinking for them entirely.
For students who offload
to Al regularly, it can lead
them to quit studying before
they've truly mastered the
content.
When you shouldn’t
use Al

This risk of “cognitive
offloading” means you
shouldn't use AI in every
aspect of your revision, par-
ticularly when doing prac-
tice exams. Research shows,
when doing mock exams, it’s
best to recreate the condi-
tions of what the actual exam
will be. On most occasions,
this means closing the lap-
top, putting the phone away,
setting a timer to the exam’s
duration, and seeing what
information you can retrieve
and write independently. If
you do use Al to assist with
practice exams it might give
you a false sense of confi-
dence. This is because AI can
temporarily boost perfor-
mance. But once you're faced
with a real exam, youre
likely to see performance
collapse, which can reveal
the true extent of your learn-
ing. A Chinese study, pub-

lished in June, looked at how
high school students’ use of
Al impacted their overall
learning. Findings showed
students’ Al use improved
homework scores but also
resulted in their monthly
exam scores dropping about
20 per cent within a period
of six months. So with this
in mind, what are some ways
you can use Al effectively to
assist with study?
Using Al to revise

Before asking Al a study-
related question, you should
try to retrieve, explain, solve,
summarise, or write con-
cepts yourself. Once you've
proven you can correctly
recall content on your own,
you might use Al to organ-
ise your notes and identify
anything missing in them. If
youd like to extend yourself,
you can use Al to generate
practice exam questions that
gradually become more chal-
lenging. You might prompt it
to: "Generate five exam-style
questions on [topic], in-
creasing in difficulty for each
question. Hide the answers
until I attempt each one."
Using Al for feedback

Perhaps you have just

finished writing a practice
essay, or you've answered a
series of short answer ques-
tions. Now you're looking to
see how you went. You can
use Al to:

--offer personalised feed-
back

--simplify your explana-
tions

--fact-check your work

--provide  counterargu-
ments and alternative expla-
nations.

A prompt you might use
could be:

"Here is my answer to an
exam question. Don’t rewrite
it for me. Identify what I
did well, what is inaccurate
or missing, and the three
changes that would most
improve my answer. Check
your feedback against the
marking criteria I provide."
Striking a
healthy balance

Even when you're not do-
ing practice exams, it’s good
to put devices away and give
yourself extended periods
of study without any tech.
An added benefit is that you
will not be distracted by no-
tifications from devices too.
If youre tired of studying
alone, and are needing hu-
man connection, you might
consider meeting up with
friends in a small group to
prepare for exams. While AI
may sometimes be helpful,
giving and receiving feed-
back from other people can
test and engage you in ways
technology cannot. And
when in doubt, a good prin-
ciple to remember is: think
first, use AI second (or, in
some cases, not at all).

(The writer is Lecturer and

Researcher at the Austral-
ian Catholic University,
Australia)

INDIA's financial sector reforms have
evolved from the foundational 1991
Liberalisation, Privatisation, and Glo-
balisation (LPG) framework into mod-
ern structural and digital interventions
aimed at sustaining a projected GDP
growth rate of 6.8%-7.2%.

India's financial and structural re-
forms continue to anchor the country
as one of the fastest-growing major
economies, with the International
Monetary Fund (IMF) projecting a 7%
GDP growth rate for FY 2026-27 and
FY 2027-28, supported by strong do-
mestic demand, robust services activi-
ty, and steady financial intermediation.

In a major relief for Indian families
and individual taxpayers, the Union
Budget 2025-26 introduced substan-
tial reforms in direct taxation, ensur-
ing that annual incomes up to ¥12 lakh
are exempt from income tax under the
new regime, with the effective exemp-
tion rising to K12.75 lakh for salaried
taxpayers on account of the standard
deduction. This change reaffirmed the
Government’s commitment and left
millions of middle-class households
with higher disposable income, boost-
ing consumption, savings, and invest-
ment.

The reforms expand the safety net
for India’s workforce, with nearly 10
million Gig and Platform workers re-
ceiving annual social security support.
Women workers benefit from assured
leave provisions, maternity benefits
and improved workplace safety. Over-
all, the Labour Codes mark a decisive
shift from rule-heavy regulation to out-
come-based governance, creating one
unified framework for over 50 crore
workers across sectors. Additionally,
the codes lay a strong foundation for
a future-ready workforce and resilient
industries aligned with Indias long-
term growth aspirations.

In a major boost to Indias trade
competitiveness, the Union Cabinet
approved the Export Promotion Mis-
sion (EPM) as a flagship structural
reform with an outlay of 25,060 crore
for FY 2025-26 to FY 2030-31. An-
nounced in the Union Budget 2025-26,
EPM marks a strategic shift from frag-
mented export support schemes to a
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single, outcome-based and digitally
driven framework, aimed at empower-
ing MSMEs, first-time exporters, and
labour-intensive sectors. The Mission
integrates financial support (Niryat
Protsahan) including affordable trade
finance and credit enhancement with
non-financial enablers (Niryat Disha)
such as quality compliance, brand-
ing, logistics, and market access. In its
October 2026 World Economic Out-
look (WEO), the IMF projected India’s
growth at 7 per cent in both 2026 and
2027 on a fiscal-year basis, keeping
the country among the world’s fastest-
growing major economies.

The 2026 forecast represents an up-
ward revision of 0.6 percentage points
from the July 2026 WEO Update and
0.5 percentage points from the April
forecast. The projection for 2027 was
raised by 0.3 percentage points from
July and 0.5 percentage points from
April.

India’s economy expanded by 7.8 per
cent in fiscal year 2025-26, according to
the report, which presents fiscal-year
data under the year in which the fiscal

period begins. On a calendar-year ba-
sis, the IMF projected India’s growth at
7.4 per cent in 2026 and 7 per cent in
2027. The Fund said the upward revi-
sion “reflects stronger-than-expected
momentum, supported by resilient
domestic demand and robust services
activity” “India’s growth remained
robust, underpinned by domestic de-
mand and services, despite higher oil
prices,” the report said. The IMF noted
that the medium-term global economic
outlook had become increasingly une-
ven, with downward revisions concen-
trated in economies directly affected by
the Middle East conflict and energy-
importing emerging and developing
economies, excluding India.

“India stands out with upward re-
visions, reflecting sustained momen-
tum and growing evidence of stronger
growth potential supported by favour-
able demographic dynamics, a large
and expanding domestic market, and
continued structural reforms,” it said.

On inflation, the IMF projected In-
dia’s consumer prices to rise by 5 per
cent in 2026, compared with 2 per cent
in 2025, before moderating to 4.4 per
cent in 2027.

The country’s current account defi-
cit is expected to widen to 1.5 per cent
of GDP in 2026 from 0.7 per cent in
2025, before narrowing to 1.3 per cent
in 2027.

The IMF’s baseline projections as-
sume average oil prices of $95.74 per
barrel in 2026 and $87.39 in 2027, com-
pared with $67.74 in 2025.

Global headline inflation is expected
to increase to 4.7 per cent in 2026 be-
fore easing to 4.1 per cent in 2027.

“Global activity is projected to grow
at 3.1 per cent in 2026 and 3.4 per cent
in 2027, IMF Chief Economist Silvana
Tenreyro wrote in a blog accompany-
ing the report. The IMF warned that
risks to the global economic outlook
remain “skewed to the downside”, par-
ticularly due to geopolitical tensions
and uncertainty surrounding energy
markets. “A prolonged stalemate or
further escalation in the Middle East
could keep energy and food prices el-
evated and volatile, revive inflationary
pressures, worsen fiscal and external
balances, and weigh on growth,” the
report said.




