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President undertakes dive
sortie in submarine, calls it
a very special experience

The Hindu Bureau
NEW DELHI

President Droupadi Mur-
mu on Sunday undertook a
dive sortie aboard the In-
dian Navy’s submarine INS
Vaghsheer on the western
seaboard.

Ms. Murmu was accom-
panied by the Chief of the
Naval Staff, Admiral Dinesh
K. Tripathi, during the sor-
tie, according to the Presi-

\d

President Droupadi Murmu aboard the submarine INS Vaghsheer at
the Karwar Naval Harbour in Karnataka on Sunday. PTi

dent’s Secretariat.

She embarked on the in-  tional settings,” the Presi- dive and spend time with
digenous Kalvari-class sub-  dent’s Secretariat said. our sailors and officers on-
marine at the Karwar Naval With this embarkation,  board INS Vaghsheer. The
Harbour in Karnataka. Ms. Murmu became only  multiple successful firings

During the sortie, which
lasted over two hours, Ms.
Murmu interacted with of-
ficers and sailors of the
submarine, and witnessed
operational demonstra-
tions, including complex
manoeuvres and multiple
successful firings.

“This maiden embarka-
tion onboard an indige-
nous Kalvari-class subma-
rine reflects the continued
engagement of the Su-
preme Commander with
the armed forces in opera-

the second President of In-
dia to undertake a sortie
aboard a submarine after
the late A.P.J. Abdul Kalam.

It was also her maiden
embarkation on an indige-
nous Kalvari-class subma-
rine, underlining India’s
growing self-reliance in de-
fence manufacturing.

In a note penned in the
visitors’ book, the Presi-
dent described the expe-
rience as very special. “It
was indeed a very special
experience for me to sail,

and challenging operations
carried out by INS Vagh-
sheer demonstrate the
crew’s exceptional prepa-
redness and dedication, in
accordance with its motto
‘Veerta Varchasva Vijaya’
[courage, supremacy, vic-
tory],” Ms. Murmu said.
Witnessing the disci-
pline and confidence and
enthusiasm of the crew
reassured her of the Indian
Navy’s readiness to coun-
ter any threat under all cir-
cumstances, she said.

President undertakes dive sortie in submarine, calls it a very special

experience
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e President Droupadi Murmu on Sunday undertook a dive sortie aboard the Indian Navy’s
submarine INS Vaghsheer on the western seaboard.

Ryufel et T - AR Y WRE FRAT P TGS INS Vaghsheer W Ui e R ud
139 el Bt |

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur
Email Id : info@patrioticias.in

Contact Number : 9971932488
Website : patrioticias.in .

Page2



YOUTUBE CHANNEL:

9971932488

e Ms. Murmu was accompanied by the Chief of the Naval Staff, Admiral Dinesh K. Tripathi,
during the sortie, according to the President’s Secretariat.

President’s Secretariat & SR, g9 it & EaTFT ngqf?f & 1Y AT

UHY Admiral Dinesh K. Tripathi lﬁﬁﬁj\?{ |

e She embarked on the indigenous Kalvari-class submarine at the

Karwar Naval Harbour in Karnataka.

B@ﬁ Karnataka & Karwar Naval Harbour ff?ﬁf?ﬁ Kalvari-class

submarine TR ¥R §IHR AT F Bl

o With this embarkation, Ms. Murmu became only the second President
of India to undertake a sortie aboard a submarine after the late A.P.J.

Abdul Kalam.
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Documentary filmmaker S. Krishnaswamy passes away
o R

The Hindu Bureau
CHENNAI

Internationally acclaimed
documentary and televi-
sion filmmaker S. Krishnas-
wamy, who produced over
900 non-fiction films, in-
cluding the famed Indus
Valley to Indira Gandhi,
passed away on Sunday
evening at a hospital in
Chennai. He was 88.

He had been under
treatment for a heart ail-
ment and visited the hospi-
tal in the evening, said his
daughter Gita Krishnaraj.
He is survived by his wife
Mohana  Krishnaswamy
and children Latha Krish-
na, Gita Krishnaraj, and
Bharat Krishna.

Born in Chennai (at the
time, Madras) on July 15,
1937, to iconic film director
K. Subrahmanyam and lyr-
icist Meenakshi Subrahma-

Documentary flymaker S. Krishnaswamy passes away

nyam, he joined Columbia
University in the US. in
1960 and studied mass
communications with a
special reference to docu-
mentary films. He founded
his firm Krishnaswamy As-
sociates in 1963.

His magnum opus, In-
dus Valley to Indira Gand-
hi, a four-hour film travers-
ing 5,000 years of
subcontinental  history,
was released in December
1976. It was shot in 100 lo-
cations across the country
and the rights for its inter-
national distribution were
bought by Warner
Brothers.

Among his works were
Unknown Freedom Fight-
ers (1978); Rajaji (1979);
Kamaraj (1981); With Apol-
ogies to Tagore (1987), a
five-minute, hilarious por-
trayal of the state of the na-
tion with animation; Jaya

i

S. KRISHNASWAMY (1937 2025)

Jaya Sankara (1991), a film
on the Kanchi Math; and
Reality Behind Religion
(1992), which emphasised
the need for brotherhood
and understanding among
the followers of various re-
ligions.

His films covering politi-
cal leaders included those
onR. Venkataraman and C.

Subramaniam, both re-
leased in 2002, and M.G.
Ramachandran in 1984. In
the 1980s, he made films
on the complex problems
of Punjab and Sri Lanka,
highlighting the operations
of the Indian defence forc-
es. The subject of electoral
reforms did not escape his
imagination, which was re-

siegud! fren fatar . sorandt &1 Fv=

e Internationally acclaimed documentary and television filmmaker S. Krishnaswamy, who
produced over 900 non-fiction films, including the famed Indus Valley to Indira Gandhi,
passed away on Sunday evening at a hospital in Chennai. He was 88.
TP TR W URIRIT Siagict iR Ceftiaer fher faiar To. pwrar, e ol
Indus Valley to Indira Gandhi Ifgd 900 ¥ 3 MR-frawr fped 718 off, &7 fJaR =mH
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e Bornin Chennai (at the time, Madras) on July 15, 1937, to iconic film director K.
Subrahmanyam and lyricist Meenakshi Subrahmanyam, he joined Columbia University in
the U.S. in 1960 and studied mass communications with a special reference to documentary

films.

15 JATE 1937 DI AT (T Ta- Asd) & URig e dea &.

His magnum opus
Indus Valley to
Indira Gandhi was
shot in 100 locations

across the country

flected in Who loses when
India wins (2006).

Awards received

In 2009, he received the
Padma Shri and in 2020,
the Dr. V. Shantaram Life-
time Achievement Award
for his contribution to doc-
umentary films at the
Mumbai International Film
Festival.

He also won the Honor
Summus Award of the Wa-
tumull Foundation, Ha-
waii, in 1987 and the Life-
time Achievement Award
in 2005 at the U.S. Interna-
tional Film and Video Fes-
tival, Los Angeles.

He authored several
books, including one
brought out by The Hindu
titled Voyages Retraced: In-
dia’s Influence in East Asia
in February 2025. The
book gave an insight into
ancient India’s impact on
Southeast Asian countries,
and a phase in history
when Indian sailors tra-
velled to countries such as
Vietnam, Laos, Cambodia,
and Thailand, and became
conduits for spreading In-
dian culture, architecture,
and fine arts to these coun-
tries over centuries. It was
a narrative of his travels
between 2005 and 2010.

He co-authored the
book Indian Film with Erik
Barnouw.

During the writing of
the book, the authors
camped in Darjeeling
where Satyajit Ray was
filming his Kanchenjunga.

3R fidpr

BiERERE]
HHTeh garoad & W o, S 1960 F 3MR®T 3t wrafear gfaaRid # yaw forr sk
Slagric! fihedl R faRiy Tguf & 1Y oFRiaR &1 Uer 3|
e He founded his firm Krishnaswamy Associates in 1963.
I 1963 T SO B Krishnaswamy Associates P R BT

¢ His magnum opus, Indus Valley to Indira Gandhi, a four-hour film traversing 5,000 years of
subcontinental history, was released in December 1976.
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It was shot in 100 locations across the country and the rights for its international distribution
were bought by Warner Brothers.

$H AHR & 100 VI TR fhermdn 11 SR 38 SaRAP IR0l & 3ifUSR Warner
Brothers = TXI< |

Among his works were Unknown Freedom Fighters (1978); Rajaji (1979); Kamaraj (1981);
With Apologies to Tagore (1987), a five-minute, hilarious portrayal of the state of the nation
with animation; Jaya Jaya Sankara (1991), a film on the Kanchi Math; and Reality Behind
Religion (1992), which emphasised the need for brotherhood and understanding among the
followers of various religions.

3! UG Hiadi § Unknown Freedom Fighters (1978); Rajaji (1979); Kamaraj (1981);
With Apologies to Tagore (1987) XA &, Sl THIHR & HIEH I 0¥ &t R &1 Urd e
WBTWEUH%H'UT Yl; Jaya Jaya Sankara (1991), Kanchi Math UX 3yTid fiee; 3R Reality
Behind Religion (1992), forem faftr e & Sramfaat & ot Wigam SiR S0 &1 fa=adsd
W g fean|

His films covering political leaders included those on R. Venkataraman and C.
Subramaniam, both released in 2002, and M.G. Ramachandran in 1984.

oI Aarst iR &t 39! fibel & R. Venkataraman 3R C. Subramaniam TR &1 fihed
(@Y 2002 H ST 3R M.G. Ramachandran TR 1984 § &+t ftbed <t 1

In the 1980s, he made films on the complex problems of Punjab and Sri Lanka, highlighting
the operations of the Indian defence forces.

1980 ¥ S H I5I- USITd 3R HeidT o1 wified gl R fhed §91s, fo8 WRdrg &
gl & ST B ISR foar |

The subject of electoral reforms did not escape his imagination, which was reflected in Who
loses when India wins (2006).

AT JURT &7 favg vt Ia! ded=1 ¥ 375ga1 7ot g1, fordeT ufafdd Who loses when India
wins (2006) & fears a1 3|

He authored several books, including one brought out by The Hindu titled Voyages
Retraced: India’s Influence in East Asia in February 2025.

KL Eb_sc W forat, S The Hindu gRT Y&IRId Voyages Retraced: India’s Influence
in East Asia (a3} 2025) +t Tfiya 21

The book gave an insight into ancient India’s impact on Southeast Asian countries, and a
phase in history when Indian sailors travelled to countries such as Vietham, Laos,
Cambodia, and Thailand, and became conduits for spreading Indian culture, architecture,
and fine arts to these countries over centuries.

Y @ A gfeur-gd el 3= wR urdia YRa & gumE ok 39 LeTRie Sras R gl
ST 9d HRATT A1faes e, arsiy, $aifear 3R ursas S 320 o1 I R HRAT
TSI, IR 3R aferd warsil & TR & H1eEH 54|

It was a narrative of his travels between 2005 and 2010.

g 2005 2010 & & DI D! A3 BT qUH 7|

He co-authored the book Indian Film with Erik Barnouw.

35i- Erik Barnouw & 1Y fIA®R Indian Film Q¥ &1 Y8-cia fobaT|

During the writing of the book, the authors camped in Darjeeling where Satyajit Ray was
filming his Kanchenjunga.

gmggmé?améwarﬁf%wﬁw el Toaeitd ¥ 30T fived Kanchenjunga aﬁQ]ﬁT[
R [

Awards received

W RIBR

In 2009, he received the Padma Shri and in 2020, the Dr. V. Shantaram Lifetime
Achievement Award for his contribution to documentary films at the Mumbai International
Film Festival.
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e He also won the Honor Summus Award of the Watumull Foundation, Hawaii, in 1987 and
the Lifetime Achievement Award in 2005 at the U.S. International Film and Video
Festival, Los Angeles.
G%ﬁef 1987 § Watumull Foundation, Hawaii T Honor Summus Award 3R 2005 T U.S.

International Film and Video Festival, Los Angeles H Lifetime Achievement Award 4t

T T

e He authored several books, including one brought out by The Hindu titled Voyages
Retraced: India’s Influence in East Asia in February 2025.

IGi- s Gy fordl, foH The Hindu GRT UHTRIA Voyages Retraced: India’s Influence
in East Asia (B3 2025) off T g1

e The book gave an insight into ancient India’s impact on Southeast Asian countries, and a
phase in history when Indian sailors travelled to countries such as Vietnam, Laos,
Cambodia, and Thailand, and became conduits for spreading Indian culture, architecture,
and fine arts to these countries over centuries.

e It was a narrative of his travels between 2005 and 2010.
g 2005 3R 2010 F ST DT 31 A3 BT JUiT T

e He co-authored the book Indian Film with Erik Barnouw.
351 Erik Barnouw & I1¥ f@®R Indian Film JXid &1 Hg-aia- faa|

e During the writing of the book, the authors camped in Darjeeling where Satyajit Ray was
laming his Kanchenjunga.

Brigitte Bardot, French cinemaicon
and screen siren of 1960s, dies at 91

Agence !ranc&!!esse

PARIS

French film icon Brigitte
Bardot, a symbol of sexual
liberation of the 1950s and
sixties who turned her
back on cinema to devote
herself to protecting ani-
mals, has died aged 91, her
foundation said on Sunday.

“The Brigitte Bardot
Foundation = announces
with immense sadness the
death of its founder and
president, Madame Bri-
gitte Bardot, a world-re-
nowned actress and singer,
who chose to abandon her
prestigious career to dedi-
cate her life and energy to

Brigitte Bardot

animal welfare and her
foundation,” it said in a
statement sent to AFP.
Tributes were imme-
diately paid to the star who
was became known as
“BB” in her home country.
Born on September 28,
1934 in Paris, Bardot was

raised in a well-off tradi-
tional Catholic household.
Married four times, she
had one child, Nicolas with
her second husband, actor
Jacques Charrier.

Bardot became a global
star after appearing in
“And God created Woman”
in 1956, and went on to ap-
pear in about 50 more mo-
vies before giving up acting
in 1973. She turned her
back on celebrity to look
after abandoned animals,
saying she was “sick of be-
ing beautiful every day”.

Bardot went on to found
the Brigitte Bardot Founda-
tion in 1986, which now
has 70,000 donors and

around 300 employees, ac-
cording to its website.

‘Mourning a legend’
French President Emma-
nuel Macron called Bardot
a “legend” of the 20th cen-
tury.
“With her films, her
voice, her dazzling glory,
her initials (BB), her sor-
rows, her generous pas-
sion for animals, and her
face that became Mar-
ianne, Brigitte Bardot em-
bodied a life of freedom,”
he wrote on X, referring to
the female symbol of the
French republic.

“We mourn a legend of
the century,” he said.

Brigitte Bardot, French cinema icon and screen siren of 1960s, dies at 91

fafore arst, wikhiwh R &t 3mge 3k 1960 & gxP &1 ThIF RRA, BT 91 T
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e Brigitte Bardot, French cinema icon and screen siren of 1960s, dies at 91
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e French film icon Brigitte Bardot, a symbol of sexual liberation of the 1950s and sixties who
turned her back on cinema to devote herself to protecting animals, has died aged 91, her
foundation said on Sunday.
iR e smga- fafore aTst, St 1950 iR 1960 & =1% B I Tadadl &1 Uetes of 3R
g R SISHR Y] W& HI 30T Sita= qafdd faar, &1 91 a8 &t 3mg & A= g1 i,
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e “The Brigitte Bardot Foundation announces with immense sadness the death of its founder
and president, Madame Brigitte Bardot, a world-renowned actress and singer, who chose to
abandon her prestigious career to dedicate her life and energy to animal welfare and her
foundation,” it said in a statement sent to AFP.

T TSt PISSRA 3/dd g1 & WY U YRS 3R ey, AsH fafvre aret, fayufg
T 3R MRwT, & Fem Pt arvon &l 8, Rrein 3m ufaffd HRer & Blsex ST Sl
@?mwwﬁ?mmﬁﬁwﬁamﬁ” AFP & 191 ¢ 59 § gl T

o Bardot became a global star after appearing in “And God created Woman” in 1956, and
went on to appear in about 50 more movies before giving up acting in 1973.

1956 & “And God created Woman” & 330 & dTg S8 dfye wR a1 IR 1973 & i1
BIe Y Uga T 50 3R et & fears Y

e She turned her back on celebrity to look after abandoned animals, saying she was “sick of
being beautiful every day”.

IBIH UG ¥ Tg Tea uRJad STFa! & SaUTd &1 3R H8l i 98 “gv f Hev a1 v
T YP gat 4|

¢ Bardot went on to found the Brigitte Bardot Foundation in 1986, which now has 70,000
donors and around 300 employees, according to its website.

a1S1 7 1986 H farfore aTSi BISSM 3T RITTAT &Y, foRTd U1 3d ITHIEC & AR 70,000
STAT 3R AT 300 HHAR §

GS Paper 1: History,

TOPICS COVERED
1. [QuUIZ

29 December 2025
Mao Zedong

Questi.b.ns and Answers to the
previous day’s daily quiz: 1. In which
village and province was Mao Zedong * Mao Zedong was the founding leader of the People’s Republic of
born? Ans:"Shaoshan, Hunan. China

2. Which inflyential early essay by Mao * He was a central figure in the Chinese Communist Revolution and
examined physical education and Chinese politics in the 20th century

national strength? Ans: A Study of « He served as the Chairman of the Chinese Communist Party and

Physical Culture (1917) shaped China’s political, social, and economic trajectory
3. What was the name of the arduous

1934-35 retreat that became symbolic of
Chinese communist endurance? Ans:
The Long March

4. Which poetic work was written by Mao

Mao Zedong

Birth Details

» Date of birth: 26 December 1893

in 1936, soon after the Long March? Ans:
Snow: To the Tune of Chin Yuan Chun
5. How old was Mao at the time of his
death in 19767 Ans: 82 years old
Visual: This 1971 painting by Tang Xiao
calls back to Mao’s famous 1966 swim
across China’s longest river. Identify this
river. Ans: Yangtze River

Early Birds: Tamal Biswas | Parimal Das
| Vidyasagar Reddy Kethiri | Surojit Pal |
Piyali Tuli

« Village: Shaoshan
* Province: Hunan
» Country: China

Hunan Province

* Hunan lies in south-central China, south of the Yangtze River
* The name “Hunan” literally means “south of the lake”, referring to
Dongting Lake
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Influential Early Essay by Mao Zedong on Physical Education and National
Strength

* The influential early essay by Mao Zedong that examined physical education and national strength
is “A Study of Physical Culture” (1917).

* Title: A Study of Physical Culture

* Year of publication: 1917

* Author: Mao Zedong

* Written during: Mao’s student years at Hunan First Normal School

Nature of the Essay
* One of Mao’s earliest published writings

* Focuses on the relationship between physical education, moral strength, and national vitality
» Written before Mao became a Marxist, reflecting his early nationalist and reformist thinking

The Long March (1934-1935): Symbol of Chinese Communist Endurance

* The arduous 193435 retreat that became symbolic of Chinese Communist endurance was called
The Long March.

* The Long March was a strategic military retreat undertaken by the Chinese Communist Party
(CCP) and the Chinese Red Army

* It took place between October 1934 and October 1935
* The retreat was carried out to escape encirclement and destruction by Nationalist forces

Leadership Context

» The Long March is closely associated with Mao Zedong, whose leadership position was
consolidated during this period

» The CCP faced intense military pressure from the Nationalist government under Chiang Kai-shek
* A series of Encirclement Campaigns were launched against Communist base areas

* The fifth encirclement campaign forced the Communists to abandon their Jiangxi Soviet base

» Of around 80,000-90,000 participants at the beginning, only 8,000-10,000 reached the final

destination
* Despite heavy losses, the march strengthened discipline, unity, and revolutionary commitment

Zunyi Conference (1935)

Turning Point

* Held in January 1935 during the Long March

» Marked the rise of Mao Zedong as the dominant leader of the CCP
* Led to a shift toward independent military and political strategy

» Came to represent extraordinary resilience, sacrifice, and perseverance
* Became a core foundational narrative of the Chinese Communist movement

* The poetic work written by Mao Zedong in 1936, soon after the Long March, is “Snow: To the
Tune of Chin Yuan Chun.”

Basic Information about the Poem

Title and Literary Form
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* Title: Snow: To the Tune of Chin Yuan Chun

* Chinese title: Qinyuanchun - Xue

* Year of composition: 1936

* Form: Ci poetry, a classical Chinese lyric form composed to a fixed tune pattern

» Written shortly after the completion of the Long March (1934—-1935)

» Composed during a phase of regrouping and consolidation for the Chinese Communist
leadership

* Reflects confidence following survival against overwhelming odds

» The poem opens with imagery of a vast, snow-covered northern landscape
* Nature is used as a symbol of grandeur, endurance, and timelessness

» The poem concludes by asserting that true greatness lies in the present era
* Implies that the Communist revolution represents a new historical pinnacle

Age of Mao Zedong at the Time of His Death (1976)
* Mao Zedong was 82 years old at the time of his death in 1976.
* Mao died at the end of the Cultural Revolution (1966-1976)

» China was facing political uncertainty and transition
* His death marked the end of the Maoist era in Chinese politics

Position at the Time of Death

* Mao remained Chairman of the Chinese Communist Party until his death
* He had been the dominant political leader of China since 1949

* Mao suffered from chronic heart, lung, and neurological ailments in his later years
* His health deteriorated significantly after the early 1970s

Impact of His Death

* His death led to nationwide mourning
* It paved the way for leadership restructuring and later economic reforms

* Mao’s lifespan covered the late Qing Dynasty, Republican era, civil war, Japanese invasion,
and Communist rule

GS Paper 1: Society

TOPICS COVERED | 29 December 2025

1. | Tamil Nadu needs to think beyond the metro

ARIETE B A @ o W 2 o 2
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Tamil Nadu needs to think beyond the metro

ast month, Tamil Nadu

Chief Minister M.K.

Stalin criticised the

Union government for
denying metro rail projects to
Coimbatore and Madurai. This
created some political controversy
and also sparked a wave of urban
aspiration. For many people, glitzy
metros have become a sign of
development and modernity. The
absence of metros feels like a
slight; their approval, a stamp of
urban arrival.

But we need to step back and
ask a crucial question: do cities
like Madurai and Coimbatore
actually need metro rail systems?
Or has the metro become an
elite-driven aspiration that is
fundamentally misaligned with
how Indian cities move and live?

Metro: not a mobility solution
India’s obsession with metros is
relatively new but powerful. Over
the past 15 years, metros have
consumed nearly 40% of all urban
development funds, becoming the
single largest item in the urban
budget. And yet, their
contribution to mobility remains
surprisingly limited. In most
metro cities, only 5-12% of daily
trips are made on the metro. The
overwhelming majority of people
still walk, cycle, or take buses and
small para-transit modes.

This gap arises from the
mismatch between metro systems
and the pattern of everyday
mobility in India. Nearly 90% of
India’s urban workforce is
informal, and the average daily
commute for most workers is just
4-5 kilometres. These are short,
dense journeys. They do not
require high-speed,
capital-intensive corridors
designed for long-distance travel.
Metros therefore do not serve the
functional needs of the majority;
they serve the elite imagination of
a “world-class” city.

Tamil Nadu is one of India’s
most urbanised States. The middle
class is rapidly rising and so is an
aspiring elite. With this comes a
new visual language of
development: gleaming airports,

Tikender Singh

Panwar

Former Deputy Mayor
of Shimla and
currently a member of
the Kerala Urban
Commission

Modern mobility
is not defined
by infrastructure
scale, but by
access,
affordability,
and last-mile
quality

skywalks, elevated corridors and,
invariably, metro lines. But elite
desire is not a substitute for public
need. Globally, cities comparable
to Madurai or Coimbatore —
medium-density, mixed-use, and
compact — do not rely on metro
systems. The successful examples
are buses, surface-level rapid
transit, cycling highways,
pedestrian-first planning, and
integrated feeder systems.

Singapore and Dubai, the
frequently cited models, are not
comparable in scale, governance,
land control, or economic
structure. Their metros work
because their entire urban systems
are shaped around them. Indian
cities cannot simply copy-paste
such models.

Metros are also extremely
expensive. A metro costs 300
crore-900 crore per kilometre,
depending on whether it is
elevated or underground.
Operating costs are equally steep.
Almost no Indian metro recovers
its costs through fares. Massive
public subsidies keep them afloat.
For cities like Coimbatore and
Madurai, metro systems would
mean decades of financial strain —
diverting scarce funds away from
schools, water supply, local roads,
housing, public health, and basic
neighbourhood infrastructure. To
interpret the lack of metro
allocation as a lack of
development is to miss the real
opportunity: freedom from a
financially draining model.

Madurai’s radial street system
and Coimbatore’s industrial
neighbourhood clusters are
inherently walkable and compact.
The majority of workers move
within short neighbourhood
loops. Imposing metro systems
onto such cities disrupts their
organic form. What they need
instead is a high-frequency electric
buses, dedicated bus lanes on
major corridors, shaded
pedestrian networks, protected
cycle tracks, better-integrated
autos and share mobility, and
neighbourhood-level last-mile
systems. These are quick to build,
cheaper, and beneficial.

Tamil Nadu needs to think beyond the metro

ARreTg ® A A 3 HeA P wed ©

o Last month, M. K. Stalin criticised the Union government for denying metro rail projects to

Coimbatore and Madurai

Cities that redefined urban
mobility in the last 30 years—
Curitiba, Bogota, Copenhagen,
Freiburg, Medellin — did not rely
on metros alone. Many, in fact, did
not build metros at all. They
invested in Bus Rapid Transit that
moves more people per rupee
than any metro; cycling
superhighways; walkable
neighbourhoods; hill connectivity
via ropeways; multimodal
integration rather than a single
grand system. Modern mobility
should not be defined by the scale
of infrastructure, but by access,
affordability, and last-mile
connectivity and quality. India’s
own mobility patterns mirror
these best practices far more than
the metro-dominated model.

Tamil Nadu’s opportunity

Mr. Stalin’s disappointment at
being denied metro projects for
Madurai and Coimbatore is
understandable from a political
point of view. But it also
inadvertently gives Tamil Nadu a
an opportunity to reimagine
Coimbatore with a grid of fast,
frequent electric buses, connected
to industrial clusters; Madurai
with pedestrian-first temple
circuits, cycle highways, and
seamlessly integrated shared
autos; and cities where
neighbourhoods are built as
15-minute communities, where
work, school, healthcare, and
markets lie within short walking or
cycling distance. These constitute
modern, climate-sensitive,
affordable, and socially inclusive
infrastructure. They match how
people actually move. And most
important, they won’t bankrupt
cities.

Tamil Nadu must resist the
pressure of equating development
and modernity with metros.
Instead, it should craft mobility
systems that reflect the realities of
its workers, the densities of its
neighbourhoods, and the
constraints of its municipal
finances. If Tamil Nadu dares to
think beyond the metro, it could
set a new template for the rest of
the country.
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The overwhelming majority of people still walk cycle or take buses and small para-transit
modes

SfrBi=T AT 317t ot g aard & WTsfhd gard € a1 991 SR Bie WI-gifere Areql &1
ST HR §

This gap arises from the mismatch between metro systems and the pattern of everyday
mobility in India

Ig 3R Ael yunferdl ok URa @1 e nfaxftaar & Wy & di9 e 9 3 giar g
Nearly 90% of India’s urban workforce is informal and the average daily commute for
most workers is just 4-5 kilometres

YR B T 90% g BRITe =i 3 iR T ufie! o) sivaa fve amn
$ad 4-5 fpaiiier 8

These are short dense journeys

3 B 3R T AT ©

They do not require high-speed capital-intensive corridors designed for long-distance
travel

T Al gt & for fems e Tu At 3R Uoh- e RMARY &) sravadsar et gl
Metros therefore do not serve the functional needs of the majority

SO ! TgREIP ATETE! Bl TS ATaRIHATSA DI I gl Bl

They serve the elite imagination of a “world-class” city

3 “fay-Taa” 2eR Bt ARSI HeuAT BT T Il 8

Gleaming airports skywalks elevated corridors and metro lines become symbols
THHGR gaTs 3 WpUaic Ufrdes BINSR 3R A) @8 Udie o St &

But elite desire is not a substitute for public need

Afe ST 381 Ardwi-d Ja=addl &1 [dhe 76l &

Globally cities comparable to Madurai or Coimbatore medium-density mixed-use and
compact do not rely on metro systems

AP TR R AGY T HIUTR o1 HHH U9 A STTRT iR o= 2R A! yunferay w
R 78t eid

The successful examples are buses surface-level rapid transit cycling highways
pedestrian-first planning and integrated feeder systems

YT IETERVI § TH HEt A0S gifere AIgfaRiT g18d Iea-yud fatsr ok Tdipd wiex

Singapore and Dubai the frequently cited models are not comparable in scale governance
land control or economic structure

%Waa:qa Singapore 3R Dubai UM =ma-T Y frd=ror a1 enfife e & gaig 78

Their metros work because their entire urban systems are shaped around them
A metro costs ¥300 crore—900 crore per kilometre depending on whether it is elevated or
underground

T ATl Bl AN 2300 PRI A 2900 HRIS Ul fpaiidier g1t 2 78 39 R MR srar 2 &
I uferdes § a1 yfrma

Operatlng costs are equally steep

aTad arTd f Ia-t & arftre g1 @

Almost no Indian metro recovers its costs through fares

T B Wt URT A fhRre | Sru=t @rTa T8t fHeera urht

Massive public subsidies keep them afloat

R Ardwife afeust 3 gang T@d 3

For cities like Coimbatore and Madurai, metro systems would mean decades of financial
strain

HIGaR R UGN S e & fow W) yoneht &7 orf gurent e fa=itg gama g

Diverting scarce funds away from schools water supply local roads housing public
health and basic neighbourhood infrastructure

Madurai’s radial street system and Coimbatore’s industrial neighbourhood clusters are
inherently walkable and compact
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What they need instead is high-frequency electric buses, dedicated bus lanes on major
corridors, shaded pedestrian networks, protected cycle tracks, better-integrated autos
and shared mobility, and neighbourhood-level last-mile systems

Cities that redefined urban mobility in the last 30 years — Curitiba, Bogota, Copenhagen,
Freiburg, Medellin — did not rely on metros alone

They invested in Bus Rapid Transit that moves more people per rupee than any metro,
cycling superhighways, walkable neighbourhoods, hill connectivity via ropeways,
multimodal integration rather than a single grand system

I5iH 79 s gifvre o faw fasar o ufar o At | Siftres @i &1 o et ©, 1 8t
T Tg-HISH TPHIHRT TR IR fea1

Modern mobility should not be defined by the scale of infrastructure, but by access,
affordability, and last-mile connectivity and quality

Madurai with pedestrian-first temple circuits, cycle highways, and seamlessly
integrated shared autos

g &1 Uea-uyw wiex ufkuy, Asfera g15a, ok ety u & uatpa g sifer & Iy
And cities where neighbourhoods are built as 15-minute communities, where work
school healthcare and markets lie within short walking or cycling distance

3R T TER el TS 15-Fe U™ & U H o 8, STel oW wod Wared 94T 3R IeR
o Uga a1 argfera gl 4 8
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Kosovo holds snap elections in bid to end

Kosovo holds snap electionsin bid  year-long political deadlock
to end vear-long political deadlock  3re=iifae nfeRYer T 313 & Ta=T A

DAl | SA® gA1d

. Kosovo holds snap elections in bid to end year-long
political deadlock

IS MfARIY THW B3 & Uarg H Higial H 3[Hd
ERIC]

. Voters in Kosovo cast ballots on Sunday in snap
parliamentary elections, hoping to end 10 months of
political deadlock.

e et ety ceorens | PTG H HAGATS 3 IFAGTR D S IS gl H
. : , TagrA farar, difes 10 AEHT A T 3 T8 IeA-Ha®

Voters in Kosovo cast ballots on Sunday in snap parliamentary ﬁ a ﬁ ﬁ a

elections, hoping to end 10 months of political deadlock. Y JHTL Sl I

Vetevendosje (VV), the party of incumbent Prime Minister Albin . Vetevendosje (VV), the party of incumbent Prime
Kurti, won the most votes in parliamentary elections held in Minister Albin Kurti, won the most votes in parliamentary

February, but its 42% was not enough to secure a majority. AFp

elections held in February, but its 42% was not enough to
secure a majority.

HISIET UTHAT Sife= Sl 1 UIeT dad-gIRIA (VV) A ®Rast H§ gU I9crd gmal & oy
Y dic IR fbu, Afd ID 42% dic TgHd YA PR & [T T ot A
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UK. says has secured
migrant return deal
with Angola, Namibia

LONDON

Angola and Namibia have
agreed to accept the return
of illegal migrants and cri-
minals after the British go-
vernment threatened visa
penalties for countries re-
fusing to cooperate, the
U.K. Home Office said late
on Saturday.

Curbs on DRC visas

The Democratic Republic
of the Congo (DRC) has
been stripped of fast-track
visa services and preferen-
tial treatment for VIPs and
decision-makers after fail-
ing to meet Britain’s re-
quirements to improve
cooperation, the Home Of-
fice said.

Home Secretary Shaba-
na Mahmood said Britain
could escalate measures to
a complete halting of visas

for the DRC unless “co-op-
eration rapidly improves.”

“We expect countries to
play by the rules. If one of
their citizens has no right
to be here, they must take
them back,” the Home Se-
cretary added.

The Democratic Repu-
blic of the Congo said on
Sunday it has started dis-
cussions with Britain to re-
solve the matter.

The agreements mark
the first major change un-
der reforms announced
last month to make refugee
status temporary and
speed up the deportation
of those who arrive illegal-
ly in Britain.

Foreign Secretary Yvette
Cooper said the UK. has
“removed more than
50,000 people with no
right to remain” since July
last year, a 23% increase on
the previous period.

U.K. says has secured migrant return
deal with Angola, Namibia

fores A wer fo5 U eimar, Arifaar
muwﬁlﬁaﬂmmmgﬁm

e U.K. says has secured migrant return deal
with Angola, Namibia

forea A g1 fos ITA S, Arifear & Ty
UaTRt Pt aTuRit BT gHEear fear

e Angola and Namibia have agreed to accept
the return of illegal migrants and criminals after
the British government threatened visa
penalties for countries refusing to cooperate, the
U.K. The Home Office said late on Saturday.

e  The Democratic Republic of the Congo
(DRC) has been stripped of fast-track visa
services and preferential treatment for VIPs
and decision-makers after failing to meet
Britain’s requirements to improve cooperation,
the Home Office said.

e  The agreements mark the first major
change under reforms announced last month to
make refugee status temporary and speed up
the deportation of those who arrive illegally in
Britain.

I g frod 7R DR QR & ded ugen
ST 9qaTd §, a1 3exg TRundf oo #t
YT T 3R 3y U | e 3 aral &
frafa &Y uftear a5 ST B

e Foreign Secretary Yvette Cooper said the U.K. has “removed more than 50,000 people
with no right to remain” since July last year, a 23% increase on the previous period.

fag= afta gde FuR A He1 fb g% A frod af garg

Y 319 d% “50,000 A 3fferes TH dN

P! g 8 P U T8 1 AP R 8T U, ot Usa srafdy ot gan A 23% 3t gfG 3
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Bihar's unrealised potential

Its infrastructure story and women's empowerment narrative are under strain

| STATE OF PLAY |

M.R. Sharan
Munish Sharma

ast month, Nitish Ku-

mar returned as Chief

Minister of Bihar after
the National Democratic Al-
liance swept the Assembly
elections. Two explanations
have featured prominently in
much of the commentary by
analysts: the State’s improve-
ments in basic infrastructure
such as roads, piped water,
drains, electricity; and wo-
men’s empowerment through
self-help groups, cycles for
girls, and reservations in pan-
chayats, police and State-level
jobs. While both these narra-
tives have merit, Bihar’s in-
frastructure gains and some
elements of its record on wo-
men’s empowerment have
been under quiet strain.

Take piped water and
drains. During the first phase
of Saat Nischay (Seven Re-
solves), rural tap water access
increased from negligible le-
vels in 2011 to nearly 30% of
households and over 60% of
villages by 2020. There were
similar leaps in drainage and
other small civic works. This
transformation hinged on
Panchayati Raj institutions:
not just the mukhiyas, who
head the Gram Panchayats,
but also the 1.1 lakh ward
members who directly imple-
mented these projects.

Understanding Bihar’s lo-
cal government structure is
key to grasping why this de-
centralisation was so remarka-
ble. Its panchayats are large —
an average Gram Panchayat
covers approximately 12,000
people, around four times the
national average. Historically,
whatever powers were de-
volved were concentrated in
the mukhiya. In 2016, Bihar
made a radical departure

Bihar’s unrealised potential

foeR @t sarafapa arar

BIHAR

from this model: the responsi-
bility for implementing the
Nal-Jal (piped water) and Naa-
li-Gali (drains and lanes)
schemes was handed over to
ward members. Each ward —
with a population of roughly
1,000 and a directly elected
representative — received
about 20 lakh to implement
works.

Many ward members were
political novices. Severe land
constraints meant locating
sites for tanks and drains of-
ten produced local disputes.
Yet, they persevered. Their in-
centives were hyper-local:
more than any other elected
representative, ward mem-
bers live among, and are in
close contact with, their con-
stituents. A direct conse-
quence of this devolution was
a change in where people
chose to contest elections:
between the 2016 and 2021,
ward candidates nearly dou-
bled, while competition for
the mukhiya post declined by
about 20%.

This decentralised model
was abruptly dismantled in
May 2023, when a rule change
stripped ward members of all
financial authority. Citing con-
cerns about corruption, main-
tenance and implementation
of tap-water projects were
handed to the Public Health
Engineering Department,
whose unelected officials have
no local presence in Gram
Panchayats. Thousands of
ward bank accounts now lie
dormant, and ward members
are frustrated.

These moves have direct

consequences: expansion of
piped water connections has
stalled. Even mukhiyas, who
now have the final word on
drain constructions, complain
of reduced autonomy under
tighter bureaucratic control.
This pattern extends to other
public goods and services
such as waste collection, solar
and street lighting.

If the infrastructure story is
fragile, so too is the women’s
empowerment narrative. Bi-
har was neither the pioneer
nor is it unique in adopting
50% reservation in pan-
chayats for women. Research
suggests that many women re-
presentatives still operate as
proxies for their husbands.
More important, substantive
empowerment requires
strengthening the more than
55,000 women ward mem-
bers who form the backbone
of local governance — precise-
ly the actors whose financial
authority has been removed.

Jeevika, Bihar’s self-help
group movement, remains a
success. But entrepreneur-
ship cannot be catalysed
through one-time transfers
such as the Mukhyamantri
Mahila Rozgar Yojana. The
scheme cost roughly %15,600
crore — resources unavailable
for health, education, or the
physical infrastructure Bihar
needs. Also, an over-reliance
on direct transfers weakens
the chain of accountability
between citizens and their
elected representatives. When
higher tiers of the State bypass
panchayats and send money
directly to citizens, local de-
mocracy is hollowed out.

Bihar’s greatest resource is
its unrealised potential. Much
of it can be unlocked

ground-up.

M.R. Sharan is Assistant Professor at
the University of Maryland, College
Park; Munish Sharma leads GRAMA, a
policy initiative based out of Patna

e The State’s improvements in basic infrastructure such as roads, piped water, drains,
electricity ]
o0 B GAYA ATETAT ol HSd, UIgd A U, iferar, faereft & gur

e And women’s empowerment through self-help groups, cycles for girls, and reservations
in panchayats, police and State-level jobs

o During the first phase of Saat Nischay (Seven Resolves), rural tap water access
increased from negligible levels in 2011 to nearly 30% of households and over 60% of
villages by 2020
1 9T & Ugd TR & SR AR 9 T Ug™ 2011 H 09 TR J T¢HR 2020 6
U 30% BRI 3R 60% & 3HfRUP Tial b ugd!
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Its panchayats are large

An average Gram Panchayat covers approximately 12,000 people, around four times the
national average

The responsibility for implementing the Nal-Jal (piped water) and Naali-Gali (drains and
lanes) schemes was handed over to ward members

- (UTST | UT) 3R ATeit-arelt (Arferat v wfera) dieiref & ar & &t fordeRt
q1S Hewl &I gt 5

Each ward with a population of roughly 1,000 and a directly elected representative
received about 20 lakh to implement works

T a1, oIt STETd AHT 1,000 & 3R o yeaer FafRa ufafRr eiar g, o orf &
foTe T 220 @RE fu MU

This decentralised model was abruptly dismantled in May 2023, when a rule change
stripped ward members of all financial authority

Ig fadbdipa atsa A 2023 & ST FHTW H: 01 741, 9 T Fraw uiad= & dga
aﬁm@@mﬁﬁ?ﬂum@ﬁ?ﬁﬂé

Citing concerns about corruption, maintenance and implementation of tap-water projects
were handed to the Public Health Engineering Department, whose unelected officials
have no local presence in Gram Panchayats

YPIR &1 8aTdl od §U Ad-ord uRaieHrsit & v@r@nd iR fraraa &1 e aie
ey R fumT &1 ¢ & 8, e R-Faffe sifters am derel § vt
SufRufa 78t v@d
Thousands of ward bank accounts now lie dormant, and ward members are frustrated
TORI a1 S W 3rd FAfSry 3 §, ok a1 wew former &

These moves have direct consequences
S Hehl & Wedel ROy I ST §

Expansion of piped water connections has stalled
UI3Y A 9d HRM $T [TWR 36 T8
Even mukhiyas, who now have the final word on drain constructions, complain of
reduced autonomy under tighter bureaucratic control
TgT ae o giar, i ur era Amelt fHmfor R sifew siftrem 8, off $3 =g A
& dgd gl ¥ HH &1 Re™d a3d §

This pattern extends to other public goods and services such as waste collection, solar
and street lighting
More important, substantive empowerment requires strengthening the more than 55,000
women ward members who form the backbone of local governance

=¥ i 31 Hegul I8 § fs arafd® wxifdasor & e 55,000 | SR afger ard
TS| B! TG T MAS ¢, Sl I A Bt 9 §

Precisely the actors whose financial authority has been removed

3o ag! ufaffd et faxfa wfdaat ger & g §

Jeevika, Bihar’s self-help group movement, remains a success

Wi, fSeR &1 vau Jeradr Jqg sigia-, o« ot U6 Uwd Ugd &

But entrepreneurship cannot be catalysed through one-time transfers such as the
Mukhyamantri Mahila Rozgar Yojana

Afr gt afgar AR DT o THYRA g¥aiaRul & A1 I SAfrar &) Wered
g1 fobar S Fapdl

The scheme cost roughly 15,600 crore resources unavailable for health education or
physical infrastructure Bihar needs

T TISHT TR AT 215,600 FRIS T g, S W, R, a1 Wifaes srawiasn & forg
Iuas &1 g, oot fagR &1 srazgedr §

Also, an over-reliance on direct transfers weakens the chain of accountability between
citizens and their elected representatives

& 3(aTaT, Uedel g¥Aiavul R iy fARar amfye) ek 39 faffea ufafafial &
o SIaTaedl B Bl DI FHGR Bl ©
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o When higher tiers of the State bypass panchayats and send money directly to citizens,
local democracy is hollowed out

Gaps in regulating digital campaigns

An analysis of digital political advertisements during the Bihar Assembly election shows that third-party actors outspend official parties and candidates and

achieve far greater visibility; this creates an accountability gap, allowing opaque funding and influence to persist beyond regulatory oversight

LETTER & SPIRIT

Abhishek Sharma
Vandita Gupta

ndia’s election rulebook is
governing a campaign ecosystem
that no longer runs only on parties
and candidates. As political
persuasion shifts to platforms and
intermediaries, regulation is struggling to
keep pace with how votes are actually
influenced. This disjunction surfaced in
the Election Commission’s (EC) press note
of October 14 on the Bihar Assembly
elections, which mandated
pre-certification of political
advertisements by the Media Certification
and Monitoring Committee (MCMC) and
reiterated the requirement under Section
71(1) of the Representation of the People
Act, 1951, that political parties disclose
social media campaign expenditure.

Limited lens

What unites these directives is their point
of address. They remain focused on
parties and candidates, even as electoral
outreach is increasingly med:ated by

Election outreach: BJP supporters celebrating after the party’s victory in Patna on November 14. R. V. MOORTHY

third-party actors such as ¢
firms, influencers, and interest groups
operating outside formal regulatory
structures.

A subsequent notification issued by the
EC on October 21 sought to widen the
regulatory net by requiring that no
political party, candidate, organisation, or
individual publish political
advertisements in the print media on
polling day or the preceding day without
prior MCMC certification. While this
acknowledged the changing campaign
environment by including entities other
than parties or candidates, it also exposed
the limits of the Commission’s regulatory
imagination. The restriction applies only
to a narrow pre-poll window and remains
confined to print media, even as electoral
influence has decisively migrated to
digital platforms.

Read together, these advisories
foreground two unresolved questions:
time, in an era where digital campaigns
peak well before polling, and
stakeholders, in a system shaped by
actors beyond those formally regulated.

This analysis uses the Bihar Assembly
election as a case study. Using Meta’s Ads
Library, it examines digital political
advertisements by advertisers spending
over one lakh in Bihar during the 30 days
ending on November 10, the day before
the final phase of polling, distinguishing
between official party, candidate pages,
and third-party actors.

Who pays, who persuades

An analysis of party expenditure reports,
published by The Hindu on May 6, 2024,
shows that digital campaigning now
dominates election spending. What
remains less visible is how this
expenditure is distributed beyond parties
and candidates, a gap that becomes
evident from digital advertising data from
the Bihar Assembly election.

On Meta, 55 campaigners spent more
than 1 lakh on digital political
advertisements nationally during the
period under analysis. Of these, only 23
were official parties or candidates. The
remaining 32 were third-party or
surrogate campaigners.

In digital elections, reach is shaped as
much by who speaks as by how much is
spent. Third-party actors not only
outspent parties and candidates but also
achieved far greater visibility. Despite
near-identical average spending, their
campaigns generated almost twice the
average impressions of official parties and
candidates (Table 1).

Table 1: Summary of digital advertising during the
Bihar election on Meta

entity may publish advertisements for the
benefit of any political party or candidate.
By the same logic, advertisements
directed against a party or candidate are
equally impermissible, as such messaging

Stakeholders  Number Total spend jose Averagespend . ver@ inevitably benefits electoral competitors.
inpressions ADPLESSIONS: Yet the guidelines issued by the EC ahead
Parties/Candidates 23 35.55 crore 85.93 crore 224.16 lakh 3.74 crore of the Bihar Assembly elections fall short
Thirdparties | 32 | 08crore | 21084crore | 25.25lakh | 6.59crore of applying this standard to third-party
actors, many of whom continued
igning even on the evening of
it A AT : B polll.ng and on polling day itself.
Table 2: Age-wise consumption of political AL lrening ol s esaties s
advertisements recalibration of how electoral
stakeholders are understood. Political
Stakeholders 13-24 25-34 35-44 Above 44 campaigns are no longer confined to
Parties/Candidates 40.3% 36.1% 13.3% 10.2% parties and capdjdates alone, but are
Third-parties | 36.8% ] 37.7% | 14.8% | 10.6% shaped by a wider ecosystem of actors

Table 3: Campaign
efficiency of political
advertisements

Impressions
per 210 lakh

1.54 crore

Stakeholders

Parties/Candidates
Third-parties

2.60 crore

Nearly three-fourths of all digital
outreach by parties and candidates
(76.4%), as well as by third-party actors
(74.5%), is consumed by individuals aged
13-34. However, the age-wise distribution
of consumption diverges. Party and
candidate advertisements remain sharply
concentrated among the 13-24 and 25-34
age cohorts, while third-| pany
adverti: show a more disp
pattern, generating relatively higher
impressions among those aged 25-44 and
retaining a comparable presence beyond
the age of 44 (Table 2).

A clearer asymmetry between official
and unofficial campaigning emerges
when ¢ ign efficiency is d.

A clearer asymmetry between
official, unofficial campaigning
emerges when the efficiency is
examined; it shows that in digital
campaigns. comparable spending
produces unequal circulation,
raising questions about where
communicative power in online
elections actually resides

efficiency, the analysis reveals direct
financial entanglements between political
parties and third-party actors. In some
cases, advertisements on official party
pages were funded by external entities.
For instance, advertisements on the
official Meta page of the Janata Dal
(United) were sponsored by an entity
identified as “The Spectrum”.

This raises a deeper concern.
Expenditure incurred by third-party
entities to sponsor advertisements on
official party pages may not be reﬂected
in the

involved in content dissemination and
campaign finance.

Unless regulatory obligations are
extended — both in substance and scope
— beyond parties and candidates, space
will continue to exist for opaque,
bi-directional arrangements that escape
scrutiny.

The problem is compounded in the
context of campaign finance. While
parties are legally required to submit
expenditure statements to the EC, digital
spending is often disclosed ambiguously,
with payments listed under platform
names such as ‘Facebook’ rather than the
specific entities that design or fund
advertisements. More troubling still is the
reverse flow of funding, where third-party
entities pay for advertisements on the
official page of a political party. Parties
are required to report what they spend;
they are not required to disclose what
others spend on their behalf. This
inversion poses an equal, if not greater,
threat to the principles of transparency
and fairness, allowing political influence
to remain formally invisible.

d Togs

to the EC risking an under of
the true financial footprint of digital
[ ing. More importantly, this

Measured as impressions per 10 lakh
spent, third-party advertisers are
markedly more cost-efficient, generating
an average of 2.60 crore impressions
compared to 1.54 crore for party or
candidate pages (Table 3). This shows that
in digital campaigns, comparable
spending produces unequal circulation,
raising questions about where
communicative power in online elections
actually resides.

An unaccountable nexus
Beyond differences in reach and

pattern challenges the assumption that
influence flows only from parties to
third-party campaigners. Instead, it
points to a dual-directional relationship in
which third-party actors not only amplify
political messaging but also directly
finance it on official platforms, blurring
the line between authorised expenditure
and unaccounted influence.

Accountability gap

In Secretary, Ministry of Information and
Broadcasting v. M/s Gemini TV (2004), the
Supreme Court held that no individual or

Finally, the temporal framing of
regulation remains inadequate. Electoral
influence now builds over months
through sustained digital exposure,
rendering rules that activate only on the
eve of polling ineffective against harms
already set in motion. Each election
conducted without a framework attuned
to this reality carries clear costs in terms
of the gradual erosion of trust in a fair
digital democracy. The challenge now is
no longer one of recognition, but of
resolve.

Abhishek Sharma is a Senior Political and
Policy Researcher. Vandita Gupta is an
independent researcher

THE GIST

v

India’s election rulebook
governs a campaign ecosystem
that no longer runs only on
parties and candidates, as
political persuasion shifts to
platforms and intermediaries
operating outside formal
regulatory structures.

v

Digital advertising data from
the Bihar Assembly elections
shows that third-party actors
outspend official parties and
candidates and operate with
higher campaign efficiency.

v

The absence of regulatory
obligations for these actors
creates an accountability gap,
allowing opaque financial
entanglements and
unaccounted influence to
persist.
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Gaps in regulating digital campaigns

feforea sifvrami & fafgw= o siavma

e An analysis of digital political advertisements during the Bihar Assembly election
shows that third-party actors outspend official parties and candidates and achieve far
greater visibility; this creates an accountability gap, allowing opaque funding and
influence to persist beyond regulatory oversight

e India’s election rulebook is governing a campaign ecosystem that no longer runs only on
parties and candidates ) _
YRA B A Fm-gRaeT 3rq U8 gATdt 3= @ &1 Ffid a1 6 @ ot had Ieifa®
el 3R Iwftear) W ey et w1 )

o As political persuasion shifts to platforms and intermediaries, regulation is struggling to
keep pace with how votes are actually influenced

e The press note mandated pre-certification of political advertisements by the Media
Certification and Monitoring Committee (MCMC)
29 09 Al B eHifae fagmet & gd-ywmoiieror o fifgar yamoe ok AR afafa
(MCMC) gRT SfAard oo

e |t also reiterated the requirement under Section 77(1) of the Representation of the People
Act, 1951
=9d o+ ufafafire sifefram, 1951 @Y YRT 77(1) & d8d Wae™ &1 qlg=mar

o That political parties disclose social media campaign expenditure

o Ireriifa® ol @ e Hifgar AR[EM & T o1 g A1 g

e ltrequired that no political party, candidate, organisation, or individual publish political
advertisements in the print media
TP TR Iy W IeHifa® o, Suiiear, e a1 |afaq file difgar & weifas
oI UTiRId 781 R Fhall

e On polling day or the preceding day without prior MCMC certification

o Even as electoral influence has decisively migrated to digital platforms

e On Meta, 55 campaigners spent more than %1 lakh on digital political advertisements
nationally during the period under analysis

Meta TR, fI=aiv0T 3afd & SR 55 TaR®T A AP TR R f$frea werifas fagmo w 21

G | AU T [

e Ofthese, only 23 were official parties or candidates
0 4 $ad 23 MUBTRS g a1 3wfigar Y

e The remaining 32 were third-party or surrogate campaigners
Y 32 FAI-g& a1 yfaffy yars

o |n digital elections, reach is shaped as much by who speaks as by how much is spent
feforea gamal o uga I & forad gRT aiar SiTar @ ¥ 99 gt § e fraan @ faran
AT g ¥

e Third-party actors not only outspent parties and candidates but also achieved far greater
visibility
qeita-ues AT 7 FHad ga 3R SWigaRl | it Td wvd § 9fch STwt eiftre exaan
1t BRI et ©

o Despite near-identical average spending, their campaigns generated almost twice the
average impressions of official parties and candidates (Table 1)
T U 3N T & FTas[g, I Il A e gal ok Suftgar) &t gam &
AT SRA 3T SHIRM I b (arferesT 1)

o Nearly three-fourths of all digital outreach by parties and candidates (76.4%), as well as
by third-party actors (74.5%), is consumed by individuals aged 13-34
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A clearer asymmetry between official and unofficial campaigning emerges when
campaign efficiency is examined

In some cases, advertisements on official party pages were funded by external entities
Wmﬁanﬁmﬁﬁuﬁﬁﬁwﬁaﬂﬁmﬂwaﬁﬁﬁﬁqﬁmﬁm

For instance, advertisements on the official Meta page of the Janata Dal (United) were
sponsored by an entity identified as “The Spectrum”

ITERUT & ToTT, OTaT o d (FATSCS) & SMMUBIND Meta UST TR fGAUA! HT “The Spectrum”
TS SHIS - WfoTd o
This raises a deeper concern

Ig TP e i B S\ AT §

Expenditure incurred by third-party entities to sponsor advertisements on official party
pages may not be reflected in expenditure statements submitted to the EC

TAI-U&T SH1FTT gRT MRS It Ueil R oz wriford o= # fovan a1 @d g-ma
STORT (EC) P! TiY T =g faaron & yfafdfaa 7 +f 8

Risking an understatement of the true financial footprint of digital campaigning

In which third-party actors not only amplify political messaging but also directly finance
it on official platforms

fored gefta-uer AT 7 Faa Ieifae N I 9ed ¢ dfew MRIBIRS Wewidal W)
32 Uel ¥ 9 faauifte ot va §

Blurring the line between authorised expenditure and unaccounted influence

3R 9 YR Siftgpa W auT reifid uuTa & o9 ot a1 geret 8 St 8

Accountability gap

BT 3R

In Secretary, Ministry of Information and Broadcasting v. M/s Gemini TV (2004), the
Supreme Court held that no individual or entity may publish advertisements for the benefit
of any political party or candidate

By the same logic, advertisements directed against a party or candidate are equally
impermissible, as such messaging inevitably benefits electoral competitors

Unless regulatory obligations are extended — both in substance and scope — beyond
parties and candidates, space will continue to exist for opaque, bi-directional
arrangements that escape scrutiny

S de framae gifial o avg MR arR 3! & ga 3R SWiieart & M) Tt g S,
a9 I RS, f§-Ruere srawnat & R M o711 8 o i @ a9 Freadt §
The problem is compounded in the context of campaign [Tnance

g5 g St foa & ded ¥ el st iR g ot @

While parties are legally required to submit expenditure statements to the EC, digital
spending is often disclosed ambiguously

BTqlh &a BT ¥U A 9194 € o d gATT SN &I =g fyawor i, dfe fEfoea wd
SR HEY =Y | G fosam o1 §

With payments listed under platform names such as ‘Facebook’ rather than the specific
entltles that design or fund advertisements

STET YT ‘Facebook’ SI¥ WEWTH A} & 3idvia feamar Sirar ], 7 3 3 fafkry wwurei &
T o fagE duR ar famafye et §

More troubling still is the reverse [low of funding, where third-party entities pay for
advertisements on the ollcial page of a political party

SR ot aifyes RidaTere § fa &1 Seet warg, Sie! qaig-ust SRITE it Ieifas ad &
fArpTiYe U1 TR fIRTu & g 4T Feht §

Parties are required to report what they spend

Td $ad a8l Ui e & frg a1en § & 3 W9 T R ©

They are not required to disclose what others spend on their behalf

3 g 9dM & o a1e 9EY & b I8 iR | o= &t foba @ hva ©
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This inversion poses an equal, if not greater, threat to the principles of transparency and
fairness

g% IdeTd URGRIar iR frsagmar & Rigial & e v, afe eiftre =g, at ik et
I HRAT §
Allowing political inCJuence to remain formally invisible

IS THTE &) SNaie T | eg 3@ al e

Delayed regulation

Finally, the temporal framing of regulation remains inadequate
3ida:, faffrau= &Y auaea wuvar oF o g s gs &
Electoral in(luence now builds over months through sustained digital exposure
AT THTT 3fd TR f$frea Wud & mem 3 7=l o Rffa eiar g
Rendering rules that activate only on the eve of polling ineJective against harms already
set in motion
e § oy S Fad waeM @ gd Hear R ar 8l §, Ugd | XR= 8l g JHIH & [99g
SYUTH B o1 &
Each election conducted without a framework attuned to this reality carries clear costs
Y IRATAHdl & 3FIFY B1d & 9T ST Ude IHTd T TR b 31l §
In terms of the gradual erosion of trust in a fair digital democracy
freaer feforea deda A fayra & #fie aruT s wu d
The challenge now is no longer one of reco%nition, but of resolve

31d N UgaT B g1, Jfch T HPHed Bl

GS Paper II: International Relations
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CINLWIE RG]

2. | Linked civilisajions, a modern strategic partnership
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SR Gection

Myanmar’s junta’s search for legitimacy
through controlled polls is futile
T he core of electoral democracy is the in-

stitution of popular will through repre-

sentation. When elections are merely
held to subvert this will by imposing favoured
candidates, they are clearly a sham. Such is the
case with Myanmar’s three-phase elections being
conducted by the junta nearly five years after it
upended a democratically elected government
and precipitated a raging civil war. Sunday
marked the first phase in 102 townships, with the
subsequent phases on January 11 (100 townships)
and January 25 (63 townships). The junta con-
trols barely half the country’s townships, with
elections being skipped in at least 65 areas. None
of the major parties from the 2020 elections is
participating, including the winner, the National
League for Democracy (NLD) led by imprisoned
leader Daw Aung San Suu Kyi. Only the Union So-
lidarity and Development Party (USDP), stuffed
with former junta figures, is a force. This reminds
one of the 2010 elections under the 2008 consti-
tution which the NLD boycotted and which the
USDP swept. But the situation is worse now, with
the junta bombing and killing thousands of citi-
zens for five years. It also faced its strongest chal-
lenge since the early 1960s as ethnic armed or-
ganisations and the NLD-affiliated People’s
Defence Forces (PDF), loyal to the opposition Na-
tional Unity Government formed by NLD exiles,
won control of significant territory. By late-2023,
this coalition, armed with Chinese weapons,
dealt the biggest blow through the Three Brother-
hood Alliance (TBA) in Shan State and Rakhine,
seizing townships along the China border.

The junta, sustained by Russian and Belaru-
sian weaponry, was on the back foot until China
changed tack in 2025, prioritising its geo-eco-
nomic interests, particularly access to the Indian
Ocean. Beijing pressured the TBA to cease hostil-
ities and return control to the junta, which two
groups reluctantly did earlier this year. This shift,
as well as the lack of centralised command
among Bamar-dominated PDFs and other ethnic
insurgent groups, have allowed the junta to re-
gain lost territory. Yet, the junta faces pitched
battles across Rakhine, Karenni, Karen, Chin
States and the Sagaing Region where it has only
nominal control. Only China, Russia and Belarus
have endorsed these “elections”, and reports
from Myanmar’s capital and junta-controlled
areas suggest participation to be far lower than in
2020. For now, the junta seeks legitimacy as it
has gained a semblance of control or managed a
bloody stalemate in the civil war. The military,
led by tinpot leader Min Aung Hlaing, will retain
its constitutionally enshrined 25% non-elected
quota of legislative seats, ensuring army domi-
nance regardless of results. But if history is a
guide, farcical elections will not win popular sup-
port and Myanmar must brace for more conflict.

Sham election

CREUEEIC!

. Myanmar’s junta’s search for legitimacy through
controlled polls is futile

frifa gTal & AreEw | dYdT U B ’IER 3 9er
Tt B @

The core of electoral democracy

fratae Aedd F1qa a@

o The core of electoral democracy is the institution
of popular will through representation

frafae dieds @1 ga ufaffia & w3 w91
P RITIAT §

o When elections are merely held to subvert this
will by imposing favoured candidates, they are clearly
a sham

T gl SHIGAR YD 39 o-5T Bl HHAR
P & AU FHad AT HIY 914 &, O 3 WY =7 A TH
fe@margid €

e  Such is the case with Myanmar’s three-phase
elections being conducted by the junta nearly five years
after it upended a democratically elected government
and precipitated a raging civil war

U1 81 A Myanmarﬁh@@"lﬂmw@?ﬂq-
TROfTT gAT1El &1 8, S Apdi® T A gl T3 TWPR
%ﬁggﬁsﬁ? W0T Tegs TF T & HT UTd 99 a1G

e Sunday marked the first phase in 102 townships,
with the subsequent phases on January 11 (100
townships) and January 25 (63 townships)

IfIIR BT 102 STSART & ggar RT §31T, 3P 916 11
S (100 TTSARIY) 3R 25 A (63 TISANRIT) B
3Tl RO g1

e The junta controls barely half the country’s
townships, with elections being skipped in at least 65
areas

qa%maﬁ TSR & Fad T MY T &)
i @?ﬁ?mﬁmssaﬁﬁwmﬁ
i

¢ None of the major parties from the 2020 elections
is participating, including the winner, the National
League for Democracy (NLD) led by imprisoned leader
Daw Aung San Suu Kyi

2020 ¥ FATG! F1 B ot vy urdf urT T AE R,
o fasiar e ot wnfiye g, forreT Aga FRIa #
dg of 37T I G P HR 3! off

e  Only the Union Solidarity and Development Party
(USDP) stuffed with formerjunta figures, is a force

Pao guaetdt, rgd g set e W gu E & e
gyl Tfdd §

e This reminds one of the 2010 elections under the 2008 constitution which the NLD
boycotted and which the USDP swept
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It also faced its strongest challenge since the early 1960s as ethnic armed organisations
and the NLD-affiliated People’s Defence Forces (PDF) loyal to the opposition National
Unity Government formed by NLD exiles, won control of significant territory

34 1960 & SITH B! YT P 16 U T T3t FATe 1t e, 59 SArelia TR Wa 1 iR
TUAS] @ A Nuet fEtha By, S gaeast et gr afsd faush rgia woar
WPHR & U IBER §, ¥ Agayqul &= w fHasor gy fean

By late-2023, this coalition, armed with Chinese weapons, dealt the biggest blow through
the Three Brotherhood Alliance (TBA) in Shan State and Rakhine, seizing townships
along the China border

2023 & 3id 9P, D1 RARY T 79 37 TdY= 3 WA 357 3R @ # e & Aregm
I TT FeHT AT 3R I W1 & 1Y TSR IR FealT a1

The junta, sustained by Russia and Belarus weaponry, was on the back foot until China
changed tack in 2025, prioritising its geo-economic interests, particularly access to the
Indian Ocean

¥ 3R AR & SIART § gaiid HeT a9 do Yaere R & o7, §id 7 2025 F 914 4
G 81 Fad, 3R 3 Y-3nffe e, faRives e HeRITR a@% ugd, &1 wifiesdr et
Beijing pressured the TBA to cease hostilities and return control to the junta, which two
groups reluctantly did earlier this year ]

AT A AT W gara S1e % 3 gar guT B 3R frasor ger ) dtert, 9 33 af #t
AT | g1 TRl 7 it | fman
This shift, as well as the lack of centralised command among Bamar-dominated PDFs
and other ethnic insurgent groups, have allowed the junta to regain lost territory
3 9T 3R TAR-UYT FSITw auT 3= it fasidt wgl & ddiepd UM & siua =
SeT I @1 g3 &7 Y=: §TRIa $e H 7ag &t
Yet, the junta faces pitched battles across Rakhine, Karenni, Karen, Chin States and the
Sagaing Region where it has only nominal control
o5 oft a1 &) T@rgH, B, B, TF Ieul 3R [rmET a7 A $S) agrgal & Qe
B TS Y61 8, Ig] ST hael AT o 2
Only China, Russia and Belarus have endorsed these “elections”, and reports from
Myanmar’s capital and junta-controlled areas suggest participation to be far lower than
in 2020
The military, led by tinpot leader Min Aung Hlaing, will retain its constitutionally
enshrined 25% non-elected quota of legislative seats, ensuring army dominance
regardless of results
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Linked civilisations, a modern strategic partnership

elations between Iran and India
Rmmscend the boundaries of conventional

diplomacy. They represent an ongoing
dialogue between two ancient civilisations that
emerged from a shared cultural womb at the
dawn of human history. Long before the Aryan
tribes divided — one settling on the Iranian
plateau and the other in the fertile plains of the
Indus and Ganges — they spoke related languages,
worshipped through similar myths, and held a
common worldview.

The profound resemblance between the Avesta
and the Rigveda stands as clear testimony to this
shared origin. Through centuries of political
change, this civilizational affinity has nurtured a
deep reservoir of trust and cultural
understanding — never completely severed
despite periods of distance and turmoil.

Nowhere is this historical bond more vividly
reflected than in the enduring presence of
Persian in the Indian subcontinent. India
embraced Persian for centuries — not merely as a
language, but as a vessel of art, diplomacy and
poetry. This cultural hospitality gave rise to the
luminous “Indian Style” (Sabk-e Hendi) in Persian
literature, shaped by the imagination and
creativity of Indo-Persian poets. Among them,
Mirza Abdul-Qadir Bedil Dehlavi shines as the
most illustrious figure — a poet whose
philosophical depth and boundless imagination
expanded the horizons of Persian poetry and
continues to inspire scholars and writers across
generations.

The modern drivers of ties

In today’s world, nostalgia alone cannot sustain
bilateral relations. Fortunately, the evolving
geopolitical environment and economic needs

Mohammad
Fathali

is Ambassador of the
Islamic Republic
of Iran in India

A revitalised
partnership
between Iran
and India will
aid economic
partnership and
ensure stability
in West Asia

have drawn Tehran and New Delhi closer than
ever. As the global order tilts toward
multipolarity, the Iran-India axis is positioned to
assume a strategic role in shaping regional
stability and economic architecture.

Energy security remains a central pillar. India,
one of the fastest-growing economies globally,
continues to rely significantly on oil and gas to
fuel its industries. With extensive hydrocarbon
reserves, Iran stands as a natural partner in
securing India’s long-term energy needs.

Perhaps the most consequential arena of
cooperation is transport and connectivity. India’s
participation in the development of the Chabahar
Port signals the strategic weight both nations
attach to this maritime gateway. Complementing
this, Iran forms a vital link in the International
North-South Transport Corridor (INSTC) —
multimodal route connecting India to Russia and
Northern Europe through Iran. This corridor is
approximately 40% shorter and 30% more
cost-efficient when compared to the traditional
Suez Canal route, granting both countries a
competitive advantage in Eurasian trade.

Security and technology

Beyond commerce, Iran and India share mutual
concerns regarding regional security. The rise of
extremism and terrorism in West and South Asia
threatens both nations, making intelligence
cooperation a discreet yet essential foundation of
bilateral ties.

Challenges remain. Historically, third-party
pressures have influenced the trajectory of
relations. Yet, India has often navigated these
complexities by prioritising its national interest
with strategic prudence. In an era marked by
shifting power centres and the rise of Asia, it is

Linked civilisations, a modern strategic partnership

T 5 WY, UF Sy YU AEie

e Relations between Iran and India transcend the boundaries of conventional diplomacy
M 3R HRA & o9 ot TRURS pe-iifa & HAsi IR g

o They represent an ongoing dialogue between two ancient civilisations that emerged from
a shared cultural womb at the dawn of human history

d A9 eI 31 Yo3Td I U AT AiRpra® Hid I Hddl gf UrdH Jwaarsii & dig
fARTR ¥iaTg &1 UfafiYa &d §
e Long before the Aryan tribes divided one settling on the Iranian plateau and the other in
the fertile plains of the Indus and Ganges they spoke related languages, worshipped
through similar myths, and held a common worldview

3 SeTTfaal &

fAyTe @ 9gd Ugd o/d TH gL

imperative for both countries to strengthen
flexible financial mechanisms — such as trade
through local currencies — to reduce vulnerability
to external constraints.

The future demands diversification beyond
traditional oil trade. Cooperation in
knowledge-based industries, information
technology — where India holds significant
comparative advantage — and in nanotechnology
and the medical sciences (fields in which Iran has
made remarkable progress), can open new
horizons of economic partnership.

Such collaboration can transform the
relationship from transactional to
innovation-driven, benefiting both societies.

A shared future built on an ancient past
Iran and India may rightly be described as one
soul in two bodies — united by history, enriched
by culture, and positioned by geography to
complement one another. If the Silk Road and
Persian language once formed the bridge
between them, today, energy cooperation,
counterterrorism and strategic transit
connectivity serve as the new pillars of
partnership.

As the two nations mark the 75th anniversary
of diplomatic relations, the moment is ripe for
Tehran and New Delhi to transform historical
goodwill into a bold, forward-looking alliance. A
revitalised partnership will not only enhance the
prosperity of their peoples but also anchor
stability in the turbulent landscape of West Asia.

The time has come for Iran and India, guided
by their shared legacy and mutual interests, to
design a future that is collaborative, resilient, and
independent, echoing the ancient symphony of
civilisations that still binds them today.

TSR W 3R g1 iy iR i &

IUSITS; Al & ST 99 3 Hafera YT Siad 3, U Ayt & [ream 9 gol $Rd 3 3R U

are faged @d 9

o The profound resemblance between the Avesta and the Rigveda stands as clear testimony

to this shared origin

¢ India embraced Persian for centuries not merely as a language but as a vessel of art

diplomacy and poetry

YRA 7 T 9% BRI S Fad U & U & 7} afch wam e 3R BT & q1H &

¥U H O[T

e This cultural hospitality gave rise to the luminous Indian Style Sabk-e Hendi in Persian
literature, shaped by the imagination and creativity of Indo-Persian poets
3 Gipiae 3Nfaw 3 BRI A1 & A sfeu wisa gop-u-iEd o) o+ foar fd
3SI- PR HAEl B HeuAT 3R JorIRied 7 oMHR foar
e Among them Mirza Abdul-Qadir Bedil Dehlavi shines as the most illustrious figure a poet
whose philosophical depth and boundless imagination expanded the horizons of
Persian poetry and continues to inspire scholars and writers across generations
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The modern drivers of ties

Hael & nyfe IR a@

In today’s world nostalgia alone cannot sustain bilateral relations

3TS 1 gfar H daa wyfoal fguafia "deuf o1 91T 781 7@ gavd!

Fortunately the evolving geopolitical environment and economic needs have drawn
Tehran and New Delhi closer than ever

Ay A ggadr Y-Irerifae aikaer iR anffe srazgedny de R 78 el &1 ga
Q Bl 3ifiep e o ae &

As the global order tilts toward multipolarity, the Iran-India axis is positioned to assume a
strategic role in shaping regional stability and economic architecture

SR-oY Y HawIT TEYATaT B 3R TP ! © $H-HRA Y & FRRar ok anffe
T $I 3MHR 3 § Forifas yfiret Rum o R A 8

Energy security remains a central pillar

Sl YRET TP e WY T 53 o

India one of the fastest-growing economies globally continues to rely significantly on oil
and gas to fuel its industries

HRA o AfYep TR W Gad doft & et srdfaaaqrirsii § ¥ e 2 U+ ST &1 g & forw
A IR N R e ARk @

With extensive hydrocarbon reserves, Iran stands as a natural partner in securing India’s
long-term energy needs

YSR & I S URA P! SHBIAD SHoll TaIDH TS DI R B
T U WIHTIP TTSER §
Perhaps the most consequential arena of cooperation is transport and connectivity
THad: TEUNT BT Jo Hedqu! & ulvas ik Hudh §
India’s participation in the development of the Chabahar Port signals the strategic weight
both nations attach to this maritime gateway
YTGER FEGME & AP | YR BT HFGRT 5H TS §R $I GHI G20 g1 QT T IS
Hed 3 Ul &

Complementing this Iran forms a vital link in the International North-South Transport
Corridor a multimodal route connecting India to Russia and Northern Europe through
Iran

3P RP P ¥U H §F AP ITR-Ga01 avag TRAR H U6 Agayul Sl od1 5
S HRE B 33 & ATH Q@ T 3R I RU I Sisar g

This corridor is approximately 40% shorter and 30% more cost-efficient when compared to
the traditional Suez Canal route granting both countries a competitive advantage in
Eurasian trade

Tg TART URUR® W&ol 987 ART &1 gaT & THT 40% BIET 3R 30% 3ifIe ANTd-H=Id &
o 1 3= ! TS sanuR § uferuufars ary faar g

Security and technology

GR&MT 3R

Beyond commerce, Iran and India share mutual concerns regarding regional security
IR ¥ TR 3 3R HIRT ST JRET B AhH FreT g d §

The rise of extremism and terrorism in West and South Asia threatens both nations,
making intelligence cooperation a discreet yet essential foundation of bilateral ties

uf3m 3R <féror efrr & Suare 3R sddarg &1 s I 3= & fore wavr €, o
Qithar wean fguelig Teuf o Mu-g afe srazas snuRRrer s+d

Challenges remain

FAfoar o gE ©

Historically, third-party pressures have influenced the trajectory of relations

et ©U T TR Uel &1 ga1g el ot fmm & yyifad sar w18
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¢ Yet, India has often navigated these complexities by prioritising its national interest with
strategic prudence
fthR it 4R 3 37 Sifeearaii & Torifae faae® & g 3 g fa &1 mufiesdr e
YT §

¢ In an era marked by shifting power centres and the rise of Asia, it is imperative for both
countries to strengthen flexible financial mechanisms such as trade through local
currencies to reduce vulnerability to external constraints

e The future demands diversification beyond traditional oil trade
Yiow URURY® dd AR & 3T fafadievor ot 7 Hrar g

e Cooperation in knowledge-based industries, information technology where India holds
significant comparative advantage, and in nanotechnology and the medical sciences
fields in which Iran has made remarkable progress can open new horizons of economic
partnership ]
FH-3MUTRE ST, a1 TNt 6T URd 3t Agaqul qa-Te® ATy g, aul
AN iR fafee fagm S a9 7 3 3 Seae-a wifd o1 8, § gsai enfde
AR & 7Y s @id I &

e Such collaboration can transform the relationship from transactional to innovation-
driven, benefiting both societies

AT TEURT ool ) -2 SenfYa A TAAR-ARE S Gl £ R ST Gl B Ay
UET Tl 3

A shared future built on an ancient past

TR Sfeiid U Smeriea grs yiasy

¢ Iran and India may rightly be described as one soul in two bodies united by history,
enriched by culture, and positioned by geography to complement one another
3 3R HRA &1 3T &) S IRRY A TP ATeAHT 8T 7 YhelT © ot 3faer I 93, W¥pfa I
TG 3R I GRT UH-g8R & q¥eb ©

¢ If the Silk Road and Persian language once formed the bridge between them, today energy
cooperation, counterterrorism and strategic transit connectivity serve as the new pillars
of partnership

e Hft Y= At SR WRIAY Ut 3% o |G 2, @ 31T Sl HedNT, STddarg-Ieh
AT 3R YHifa® aiag Hud ATSieRt & T WY

e As the two nations mark the 75th anniversary of diplomatic relations, the moment is ripe
for Tehran and New Delhi to transform historical goodwill into a bold forward-looking
alliance

O ST 2% SRS Yl P 7541 auiiie 91 38 €, A a8 3R 73 faweh & forg
AfeTRIe Tgraan &1 et iR uiawef ard Tede= § gaa &1 I Sugad §

o Arevitalised partnership will not only enhance prosperity of their peoples but also anchor
stability in the turbulent landscape of West Asia
e TSR 7 Had FTIaY s S sfch iy TR & arria uivesg & fRRr
ot R Bt

e The time has come for Iran and India, guided by their shared legacy and mutual
interests, to design a future that is collaborative, resilient, and independent, echoing the
ancient symphony of civilisations that still binds them today
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fter announcing a naval
A blockade and seizing two

oil tankers, the Donald
Trump administration has now or-
dered U.S. military forces to focus
on enforcing a ‘quarantine’ of Ve-
nezuelan oil for at least the next
two months, amping up economic
pressure on Caracas. The impact
of this imperialist step could wor-
sen the already weak Venezuelan
economy. But how did a petrostate
with the most proven resources
end up with a strained economy in
the first place?

Venezuela has the largest pro-
ven reserves of crude oil in the
world at 303 billion barrels (2023).
Yet, it ranks much lower in the
production and refining of oil.
Most of its resources are extra-hea-
vy crude oil, whose extraction and
processing require specialised
technology and refineries. Howev-
er, internal issues and internation-
al sanctions have starved it of the
capital required for this.

While the state-run oil company
Petroleos de Venezuela, S.A.
(PDVSA) owns and operates five re-
fineries in Venezuela, it also suff-
ers from years of under invest-
ment, mismanagement, and a lack
of technical expertise. Specifically,
following a failed coup attempt in
April 2002 and the subsequent
general strike/oil lockout in De-
cember 2002-February 2003, the
then President, Hugo Chavez, was
forced to replace PDVSA’s manage-
ment. Critics say this led to a bu-
reaucratisation of the company.

In 2024, the country produced
9,21,000 barrels of crude oil per
day, at least 56% lower than its pro-
duction in the 1980s. In the 1970s,
Venezuela benefited when oil pric-
es soared due to the Yom Kippur
War, and its per capita income be-
came the highest in Latin America.
It was then a largely unequal coun-
try. However, the figure has only
dwindled since 2014 following
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9971932488

Venezuela’s resource curse

Despite having the world’s most proven oil resources, the country has a strained economy

sanctions and the oil downturn
(Chart 2). Venezuela’s GDP per
capita in recent years has become
almost similar to what it was three
decades ago. No other country’s
GDP per capita has slid to this ex-
tent in this period.

Consequently, despite being a
founding member of the Organisa-
tion of the Petroleum Exporting
Countries (OPEC), Venezuela has
the highest general government
gross debt compared to other
OPEC members (Chart 3). While
others have steered through global
oil price crashes, the country con-
tinues to reel under economic
pressure. This points to the fact
that the economic crisis in Vene-
zuela cannot be attributed to glo-
bal crude factors alone.

U.S. sanctions have played a ma-
jor role in curbing the petroleum
sector in Venezuela. The first
Trump administration imposed
sanctions in August 2017, prohibit-
ing Caracas from accessing U.S. fi-
nancial markets. It then imposed
more sanctions in 2019, on PDVSA,
preventing it from being paid for
exports to the U.S. The sanctions
also froze PDVSA’s U.S. assets and
disallowed the supply of diluents.
There was some easing in 2023 un-
der the Joe Biden regime, but sanc-
tions were reinstated later, before
the naval blockade imposed by the
second Trump regime.

The slump can also partly be ex-
plained by the country’s lack of di-
versification. While many other
OPEC countries have diversified to
non-oil exports, Venezuela has
failed to do so. As seen in Chart 4,
Venezuela has largely continued to
rely on its mineral (oil) exports.

Despite Venezuela exporting
mostly only oil, the country’s
share in global exports of oil fell
drastically due to these internal
and external factors. Chart 5
shows the share of select coun-
tries” share in global exports of
crude oil over time. Venezuela
formed over 4% of the global oil ex-
ports in the 1990s, second only to
Saudi Arabia’s share. However, this
dwindled to around 0.35% in 2023.

Venezuela’s resource curse

AU BT HATY A=Y

¢ Despite having the world’s most proven oil resources, the country has a strained

economy

Unfulfilled potential

Table 1: Venezuela's rank among
crude oil reserves (2023), crude

oil production (2024) and refinery
throughput (2024). B/D: barrels/day

Rank | Country

Reserves (in
billion barrels)

1 | Venezuela

303

Saudi
2 Arabia 2
3 Iran 209
Production
Rank | Country (1,0008/0)
1 U.s. 13,208
2 Russia 9,193
Saudi
3 Arabia 8,955
16 | Venezuela 921
Refinery
Rank | Country throughput
(1,000 B/D)
1 U.Ss. 16,623
2 China 14,250
3 Russia 5,347
35 | Venezuela 335

Venezuela has the largest proven
reserves of crude oil in the world. Yet
itranks much lower when it comes to
praduction and refining

Chart 4: Venezuela's exports over time across different

commodities, Figures in $ billion

Others
“

)

Chart 2: 20,000
Venezuela's
GDP per capita
since the
1980s.
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The data were sourced from the World Bank, the U.S. Energy
Information Administration, OPEC reports and Harvard Atlas Lab

decades ago 1980 2006 2026

Chart 3: Gross government debt as a share of GDP (in %) for select OPEC countries

Venezuela has the
highest general
government gross debt
\ compared to other
| OPEC members
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Chart 5: Select OPEC countries' share in global exports of
crude oil over time. Figuresin %
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3 & TR siftre ymnfora da TwTHE 819 & 9Tae[g, 3% @) srdeuawiT qEra A @

e After announcing a naval blockade and seizing two oil tankers, the Donald Trump

administration has now ordered U.S. military forces to focus on enforcing a ‘quarantine’ of

Venezuelan oil for at least the next two months, amping up economic pressure on

Venezuela

TP ATBTEE! B! TN HA 3R G dd SHR] DI ofed B & d1C, SIS U YR
3fq JrAfva) A= 9@l & HH I F ATA &1 WA 9% IAGUAT & Ad & ‘PRENT B A1
FRA W & Digd B BT e a1 8, e e gara s T g

e The impact of this imperialist step could worsen the already weak Venezuelan economy

<9

e But how did a petrostate with the most proven resources end up with a strained economy

Pl T UHT Ugd I 81 PUAR a-quar

in the first place

Afp T S1fi FaTOT WATEAT 910 U UgReeE &1 3icIawl RE &) aHTavRd &9 !

T

P foraRIT B 3R IS oot
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Venezuela has the largest proven reserves of crude oil in the world at 303 billion barrels
(2023)

IIIUA & U g H F A BT JaA TST THIOI HSR §, o 303 3RT Ovd (2023) §
Yet it ranks much lower in the production and refining of oil

fipR 11t 75 At SeuTe SR UR=MeT A Hdf TR R R E

Most of its resources are extra-heavy crude oil, whose extraction and processing require
specialised technology and refineries

G SHABI T SARIP UK Tl ad ©, o I+ 3R TRl & e fai
dete 3R Nereaial @ sraxgsd gt 2

However internal issues and international sanctions have starved it of the capital
required for this
wmmﬁﬁwmﬁﬁmmwﬁﬁwﬁamﬂ

While the state-run oil company Petroleos de Venezuela S.A. (PDVSA) owns and operates
five refineries in Venezuela

BTalTeh T Taferd adt Ut FeIfra™ St 399UaT THT (PDVSA) dagua § uid
Rprgafal gered el @

It also suffers from years of underinvestment, mismanagement, and a lack of technical
expertise

o +ff 75 It & 0 A, puded, iR ae-tet faRivgar 3t 1 3 7= 7

Specifically following a failed coup attempt in April 2002 and the general strike or oil
lockout in December 2002—February 2003

faRy U ¥ 3fie 2002 # fara a&AIee W SR fawaR 2002-Hast 2003 & M

gSAId U1 a9 ardredl & 91

The then President Hugo Chavez was forced to replace PDVSA’s management
TPl AFUTCT GG ATAS DI PDVSA & YU Bt 9Ga & folT HOIGR g1 TS

Critics say this led to a bureaucratisation of the company

STAED! BT HET § fob TUY B BT BIRTEIBROT g 7T

In 2024, the country produced 9,21,000 barrels of crude oil per day

2024 T <7 7 Ufafa 9,21,000 e F=d A T ST foa

This was at least 56% lower than its production in the 1980s

g 1980 & P & Jdlad I HH Y HH 56% HH Ul

In the 1970s, Venezuela benefited when oil prices soared due to the Yom Kippur War
1970 & TP H T fFUR T & HRUI ST dd Pt DA 1, dl d-gua bl ATy gl
Its per capita income became the highest in Latin America

I T 39! i afaa oma afest smfvet o I eiftre 51 18

It was then a largely unequal country

BTqil a9 I8 Udh St SRTHTH 377 T

However the figure has only dwindled since 2014 following sanctions and the oil
downturn

gl 2014 & S1G Ufaae SR de &l & Terd I8 SHiepsl AR gedT T[T
Venezuela’s GDP per capita in recent years has become almost similar to what it was
three decades ago

BT & IO H Igua & ufa afes GDP a1 fiF SR Ugd & TWR & JAH &1 TS ©
No other country’s GDP per capita has slid to this extent in this period

=9 oaf # et o 31 ) wfer safed GDP 31t siftes Y At §

Consequently despite being a founding member of the Organization of the Petroleum
Exporting Countries (OPEC)
URUTRGR=T 9 =0l & IS (OPEC) HT HRITUSH e 51 b Sa9a
Venezuela has the highest general government gross debt compared to other OPEC
members

IJUAT & U 3= OPEC Hewdl &1 gl & I f® $ TRHRY BT §
While others have steered through global oil price crashes

wel 37 i 1 AfYp AT e Ypel B! UR R fom
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The country continues to reel under economic pressure

a8t g8 39 3@ +ff o gaTa @ 9@ e 8

This points to the fact that the economic crisis in Venezuela cannot be attributed to global
crude factors alone

Ig oI & {5 aquen &1 nfife Tdhe Had afye v ad FRSI 4 6] THATAT ST Fabal
U.S. sanctions have played a major role in curbing the petroleum sector in Venezuela
AR ufadel 3 Iguen F Teiferaw &= o At B § gor Yyt v @

The first Trump administration imposed sanctions in August 2017

gd ¢U URITE 3T 2017 H Ufdse Ty

These prohibited Caracas from accessing U.S. financial markets

S Ufael 7 PRI o e fa<dig SRl d@ ugd ¥ dfa &= fean

More sanctions were imposed in 2019 on PDVSA

2019  PDVSA TR 3R Ufidae TIC 1T

These prevented it from being paid for exports to the U.S.

9 39 srfveT ! frrafa ¥ fere ywrar= firemn &g 1 man

The sanctions also froze PDVSA’s U.S. assets and disallowed the supply of diluents
gfadel ¥ PDVSA @Y sfvat Ul wie o) df iR STgegUed ot 3myfd ot I &
There was some easing in 2023 under the Joe Biden regime

St IT33 YR & ded 2023 § $© dld 21 718

But sanctions were reinstated later before the naval blockade imposed by the second
Trump regime

QAfep 918 & IR €U W §RT T T AR Arradt ¥ ugd ufaey fhr @ anpax fou
T|'Q'

The slump can also partly be explained by the country’s lack of diversification

Ig RTae 31if¥® ¥ ¥ <=1 &1 fafaefiamor ot wit & of goens o1 9l ©

While many other OPEC countries have diversified to non-oil exports

TG 31 H% OPEC <=M 4 R-aa foafa & fafaefiemu fosan

Venezuela has failed to do so

Tt AuaT U HRA | 3P T §

Venezuela has largely continued to rely on mineral (oil) exports

IEAT A G ¥ ¥ @i (de) Frata w g AaRar s i @

Despite exporting mostly only oil, the country’s share in global oil exports fell drastically
T ¥ 9 a4 gt Fafd s & drave, afys aa Fafd 3 < o1 e asht @ ae g
Venezuela formed over 4% of global oil exports in the 1990s

1990 & TP & Iual dfYe da Fafd &1 4% J SRIF o1

Second only to Saudi Arabia’s share

Sl HId TShal IRT Y B U

However this dwindled to around 0.35% in 2023

BTAlfeh I8 HeH 2023 | AU 0.35% g T
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Russia likely placing new hypersonic
missiles in Belarus: U.S. researchers

Moscow likely stationing Oreshnik missiles, with an estimated range of up to 5500 km, at a former airbase near Krichev, two researchers have found

by studying satellite imagery; the stationing of the nuclear-capable warheads could bolster Russia’s ability to deliver missiles across Europe, they say

Reuters
WASHINGTON

oscow is likely sta-

tioning new nu-

clear-capable hy-
personic ballistic missiles
at a former airbase in east-
ern Belarus, a develop-
ment that could bolster
Russia’s ability to deliver
missiles across Europe,
two U.S. researchers have
found by studying satellite
imagery.

The researcher’s assess-
ment broadly aligns with
U.S. intelligence findings,
said a person familiar with
the matter who spoke on
the condition of anonymi-
ty to share information not
authorised for public
release.

Russian President Vladi-
mir Putin has made clear
his intention to place inter-
mediate-range  Oreshnik
missiles, with an estimated
range of up to 5,500 km, in
Belarus, but the exact loca-

tion has not been previous-
ly reported.
Deployment of the

Oreshnik would under-
score the Kremlin’s grow-
ing reliance on the threat
of nuclear weapons as it
seeks to deter NATO mem-
bers from supplying Kyiv
with weapons that can
strike deep inside Russia,
some experts said.

The Russian Embassy in
Washington did not imme-
diately respond to a re-

POSSIBLE oﬁssuum DE

Formar Krichev £ fer:

Asatellite image from Planet Labs taken on November 16 shows where the U.S. researchers believe that
Russia is likely stationing its new nuclear-capable Oreshnik hypersonic cruise missile. REUTERS

quest for comment. The
Belarus Embassy declined
to comment. The state-run
Belta news agency quoted
Defence Minister Viktor
Khrenin on Wednesday as
saying that the Oreshnik’s
deployment would not al-
ter the balance of power in
Europe and was “our res-
ponse” to the West’s “ag-
gressive actions.”

The White House did
not immediately respond
to a request for comment
and the CIA declined to
comment.

Revised strategy

Researchers Jeffrey Lewis
of the Middlebury Institute
of International Studies, in
California, and Decker Eve-

leth of the CNA research
and analysis organisation
in Virginia, said they based
their finding regarding the
deployment of Oreshniks
on imagery from Planet
Labs, a commercial satel-
lite firm, that showed fea-
tures consistent with a Rus-
sian strategic missile base.
Mr. Lewis and Mr. Eve-
leth said they were 90%
certain that mobile Oresh-
nik launchers would be sta-
tioned at the former air-
base near Krichev, some
307 km east of the Belarus
capital of Minsk, and 478
km southwest of Moscow.
Moscow tested a con-
ventionally armed Oresh-
nik — Russian for Hazel tree
— against a target in Uk-

raine in November 2024.
Mr. Putin boasts that it is
impossible to intercept be-
cause of velocities report-
edly exceeding Mach 10.

Mr. Putin plans to de-
ploy the weapon “in Bela-
rus to extend its range
further into Europe,” said
John Foreman, an expert
with the Chatham House
who served as a British de-
fence attache in Moscow
and Kyiv.

Foreman said he also
sees such a move as a reac-
tion to the planned station-
ing in Germany next year
by the U.S. of conventional

missiles that include the in-
termediate-range  hyper-
sonic Dark Eagle.

The Oreshnik’s deploy-

ment would come with on-
ly weeks left before the ex-
piration of 2010 New
START pact, the last U.S.-
Russia treaty limiting de-
ployments of strategic nu-
clear weapons by the
world’s biggest nuclear
powers.

Mr. Putin said after a De-
cember 2024 meeting with
his Belarusian counter-
part, Alexander Lukashen-
ko, that the Oreshnik could
be stationed in Belarus in
the second half of this year
— part of a revised strategy
in which Moscow is basing
nuclear weapons outside
its territory for the first
time since the Cold War.

Mr. Lukashenko last
week said that the first
batch of missiles had been
deployed without men-
tioning a location.

Mr. Lukashenko said up
to 10 Oreshniks would be
based in Belarus. The
American researchers as-
sessed that the site is large
enough to accommodate
only three launchers and
that others may be based at
another location.

U.S. President Donald
Trump works to reach a
deal with Moscow to end
its war in Ukraine, which
has been urging its West-
ern allies to send weapons
that can reach deep inside
Russia.

Mr. Trump for now has
rejected Kyiv’s request for
Tomahawk cruise missiles,

capable of striking Mos-
cow. Britain and France
have supplied cruise mis-
siles to Ukraine. Germany
in May announced it will
co-produce long-range mis-
siles with Ukraine with no
limits on their range or
targeting.

Hurried construction
The American researchers
said reviews of the Planet
Labs imagery revealed a
hurried construction pro-
ject that began between
August 4 and 12 and
showed features consistent
with those of a Russian
strategic missile base.

One “dead giveaway” in
a November 19 photo is a
“military-grade rail transf-
er point” enclosed by a se-
curity fence to which mis-
siles, their mobile
launchers and other com-
ponents could be delivered
by train, said Mr. Eveleth.

Another feature, said
Mr. Lewis, is the pouring at
the end of the runway of a
concrete pad that then was
covered with earth that he
called “consistent with a
camoulflaged launch point.

Pavel Podvig, a Geneva-
based expert on Russia’s
nuclear forces, said he was
sceptical that deploying
the Oreshnik would pro-
vide Moscow with any ad-
ditional military or politi-
cal advantages other than
reassuring Belarus of its
protection.

Russia likely placing new hypersonic missiles in Belarus: U.S. researchers

forarse ATa fpu &I &Y FHTEAT: smfvat

9 GRI
Mypdt

#g

e Moscow likely stationing Oreshnik missiles, with an estimated range of up to 5,500 km, at a
former airbase near Krichev, two researchers have found by studying satellite imagery; the
stationing of the nuclear-capable warheads could bolster Russia’s ability to deliver missiles
across Europe, they say

¢ Deployment of the Oreshnik would underscore the Kremlin’s growing reliance on the threat
of nuclear weapons as it seeks to deter NATO members from supplying Kyiv with weapons
that can strike deep inside Russia, some experts said.

Wﬁme{w% Oreshnlkaﬁa:ﬂ?ﬁ Kremlin @1 nuclear weapons &1 4! TR Sgd!
e &1 cwfeht, wife a8 NATO membersﬁKylvaﬁ@mﬂaﬁ@fWW%Gﬁ
Y & HIcR TTeTE P HAT HR G |

e Mr. Lewis and Mr. Eveleth said they were 90% certain that mobile Oreshnik launchers
would be stationed at the former airbase near Krichev, some 307 km east of the Belarus
capital of Minsk, and 478 km southwest of Moscow.

ot Lewis GhT St Eveleth 3 Dal 5 3 90% fAfad % f& uﬁrmsa Oreshnik launchers Krichev
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gwujmmﬁﬂmaﬁ, S Minsk ¥ 307 km Gd 3R Moscow ¥ 478 km &f&or-ufym &
|

Moscow tested a conventionally armed Oreshnik — Russian for Hazel tree — against a
target in Ukraine in November 2024.

RT3 TRURSG BRI ¥ A Oreshnik — fS®T T4t 31 Hazel tree 8 — T T1&0
November 2024 H Ukraine & U @& UR faar 47|

Mr. Putin boasts that it is impossible to intercept because of velocities reportedly exceeding
Mach 10.

ot gfae &1 g1a1 € fob 39! T ST U I Mach 10 ¥ 3ifd 811 & HRUT SH intercept HAT
3GHT B

Mr. Putin plans to deploy the weapon “in Belarus to extend its range further into Europe,”
said John Foreman, an expert with the Chatham House who served as a British defence
attache in Moscow and Kyiv.

Chatham House & faRI53T 3R Moscow T Kyiv ¥ fafeer e sami < E\[% John Foreman
3 wel & 4t gfar 59 SRR &Y Belarus T d9T1d &R Europe 9% 9! Ugd 3R d¢MI I18d o

Foreman said he also sees such a move as a reaction to the planned stationing in Germany
next year by the U.S. of conventional missiles that include the intermediate-range hypersonic
Dark Eagle.

Foreman 3 Del f& dg g haH PI U.S. gRT Germany next year H aegH @ & m
Dark Eagle Ifgd URUNe argal &1 URdiiad a-rct & Ui ufdfshar & u d of ¢ad g

The Oreshnik’s deployment would come with only weeks left before the expiration of the
2010 New START pact, the last U.S.-Russia treaty limiting deployments of strategic nuclear
weapons by the world’s biggest nuclear powers.

Oreshnik’s deployment UF S99 & g1 9 2010 New START pact & Sl & $ad $©
2 g QW i, S g bt Yad SISt TR Mol & s RO TRHTY] AR @t ATt
Hiftrd o3 aTeit 3ifdH U.S.-Russia treaty B

Mr. Putin said after a December 2024 meeting with his Belarusian counterpart, Alexander
Lukashenko, that the Oreshnik could be stationed in Belarus in the second half of this year
— part of a revised strategy in which Moscow is basing nuclear weapons outside its territory
for the first time since the Cold War.

o1 gfe 7 December 2024 T STR=¥! YHHE Alexander Lukashenko & 1Y 96F & dIG
%gl fb Oreshnik P second half of this year H Belarus H o1 far 51 Tehar % — g Udh
TN urifa o1 few ], e dgd HIkh! Cold War & §T¢ UGl SR 30 & ¥ S8R URHTY]

TRAR a1d I W@ 5

Mr. Lukashenko last week said that the first batch of missiles had been deployed without
mentioning a location.

ot Lukashenko = fU@al TiTE %6l % first batch of missiles d-Td &R &1 T3 8, Afh R &1
I g fopar|

Mr. Lukashenko said up to 10 Oreshniks would be based in Belarus. The American
researchers assessed that the site is large enough to accommodate only three launchers
and that others may be based at another location.

ot Lukashenko o Dol & Belarus & 31 dH 10 Oreshniks dTd ﬁ?‘Q \_rlTQ'PfI Mt
Myt ¥ siea foar i 98 A Had three launchers & T Tt 581§ 3R 37 foreht
3 I IR g1 §d g |

U.S. President Donald Trump works to reach a deal with Moscow to end its war in Ukraine,
which has been urging its Western allies to send weapons that can reach deep inside Russia.

U.S. President Donald Trump HAI%H! & TTIY Ukraine Y& THIWT CRCk:d 1%‘111 ﬂ'ﬂ%ﬁﬁ dd qﬁﬂe{
BT YA R Tg &, ST g 3 Tt T & U SRR N &1 3TUE &R 38T § S
Russia & R T8RS d% Ugd 9 |
Mr. Trump for now has rejected Kyiv’s request for Tomahawk cruise missiles, capable of
striking Moscow. Britain and France have supplied cruise missiles to Ukraine. Germany in
May announced it will co-produce long-range missiles with Ukraine with no limits on their
range or targeting.
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GS Paper III: Economy,
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1. | World is looking at India with great hope, says PM
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fafsicry ot Rpis 99y A o0 aRg &1 Iuafsy

4. | Best of times, worst of times...

Y 3D IHY, Ia9 R JHI... S 311 913 &

to come

World is looking at India
with great hope, says PM

In his Mann Ki Baat address, Modi highlights achievements of 2025, says youth can contribute to

nation-building via platforms like Viksit Bharat Young Leaders Dialogue, Smart India Hackathon
GS I1l: Economy |

The Hindu Bureau
NEW DELHI

rime Minister Na-
Prendra Modi on
Sunday said 2025

had been a year of proud
achievements for India,
with the country making
its presence felt across sec-
tors, inspiring citizens to
look forward to 2026 with
confidence.

“From national security
to the sports field, from
science laboratories to the
world’s biggest platforms,
India left a strong mark
everywhere,” Mr. Modi
said during the year-end-
ing Mann Ki Baat episode.

Terming Operation Sin-
door a symbol of pride, he
said the world saw that In-
dia does not compromise
on its security. “The same
spirit was also visible when
Vande Mataram completed
150 years,” he added.

He highlighted achieve-
ments in sports, including
victories in the men’s ICC
Champions Trophy, the
women’s Cricket World
Cup, and the Women’s
Blind T20 World Cup, as
well as successes in the
Asia Cup T20 and the
World Para  Athletics
Championships.

Shubhanshu Shukla be-
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NARENDRA MODI
Prime MInister

came the first Indian to
reach the International
Space Station, he said. On
environment  conserva-
tion, the Prime Minister
noted that the number of
cheetahs in India had risen
to over 30.

“In 2025, faith, culture,
and heritage came togeth-
er,” he said, citing the
Prayagraj Maha Kumbh
and the flag-hoisting cere-
mony at the Ram Mandir in
Ayodhya, and noting the
growing enthusiasm for
swadeshi (self-reliance).

Stating that, today, the
world was looking at India
with great hope, especially
owing to youth power in
the areas of science, new
innovations, and technolo-
gy, Mr. Modi said the youth
can contribute to nation-
building via platforms like
the ‘Viksit Bharat Young
Leaders Dialogue’ and the
‘Smart India Hackathon’.

This year, student parti-
cipants in the hackathon
worked on more than 270
problems of over 80 go-
vernment departments, he
said, and over 13 lakh stu-
dents and about 6,000 in-
stitutes have participated
in the event in the last se-
ven to eight years.

The Prime Minister also
spoke about a music class
started at the Indian Insti-
tute of Science (IISc) via re-
search and innovation a
few years ago, and now es-
tablished as a cultural
centre named ‘Geetanjali
IISc’, where students to-
gether practise Hindustani
classical music, folk tradi-
tions, and classical genres.

Indians living in diffe-
rent parts of the world
were also making efforts to
stay connected to their
roots. In Dubai, Kannada
families took the initiative
to teach Kannada to chil-
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dren. “The land and lan-
guage of Kannada are our
pride,” Mr. Modi said in
Kannada.

The Prime Minister
praised a young man from
Manipur,  Moirangthem
Seth, for launching a cam-
paign to install solar panels
in remote areas, particular-
ly health centres. Under
the ‘PM Surya Ghar Muft
Bijli Yojana’, the govern-
ment is providing ¥75,000
to 80,000 to each benefi-
ciary family for installing
solar panels.

Antibiotic use

He expressed concern over
an Indian Council of Medi-
cal Research report that
antibiotics are proving in-
effective against many dis-
eases such as pneumonia
and urinary tract infection.
He urged people to refrain
from using medicines at
their own discretion.

Mr. Modi highlighted
the lace craft of Narasapu-
ram in Andhra Pradesh,
saying that the State go-
vernment and NABARD
(National Bank for Agricul-
ture and Rural Develop-
ment) were jointly teach-
ing artisans new designs,
providing better skill train-
ing, and connecting them
with new markets.

Page29



YOUTUBE CHANNEL:
9971932488

World is looking at India with great hope, says PM

ST URd B ) o A 3@ T R, Ped € diew

In his Mann Ki Baat address, Modi highlights achievements of 2025, says youth can
contribute to nation-building via platforms like Viksit Bharat Young Leaders Dialogue,
Smart India Hackathon

3 T DI 919 a9 H, Wikt 3 2025 St SUAtr] oI ¥@ifed foar, wgr fos gar
Wﬁg@g‘gﬂ;?ﬂsﬁmﬂ , TTé S geTUtT ﬁﬁm‘r%mmwﬁwrgﬁnfwﬁ

e Prime Minister Narendra Modi on Sunday said 2025 had been a year of proud achievements
for India, with the country making its presence felt across sectors, inspiring citizens to look
forward to 2026 with confidence.

YT A% WIS A IAAIR B BT {6 2025 YR & forg 1dgul Iuafer &1 af g7, forad g
?rﬁgu%aa‘fﬁ&rq-—ﬁﬁqmﬁaﬁfa»—ﬂéaﬁ??ﬂﬂ’{ﬁﬁzozeﬁ@?confidence%ﬁqé@ﬁ%
ferg foram|

o “From national security to the sports field, from science laboratories to the world’s biggest
platforms, India left a strong mark everywhere,” Mr. Modi said during the year-ending Mann Ki
Baat episode.

“national security T AR sports field d®, science laboratories q ddR @ﬁfﬂ & Iy EI@
Tl d%, YR - g o8 Udh Holgd 819 Sret,” 4t At 4 a9 & 3ifdH Mann Ki Baat Tiiis o
Eall

e Terming Operation Sindoor a symbol of pride, he said the world saw that India does not
compromise on its security.

Operation Sindoor %I 7Td &1 Udii® TdId gU 361 el b G-l 7 G fh URd U=t
security I THSAT 8! Tl
e “The same spirit was also visible when Vande Mataram completed 150 years he added.

“S1§ Vande Mataram = 150 years tﬁﬁ?‘? ad ot agt “—Wﬁ'@g?ﬁ 3'_@%[

¢ He highlighted achievements in sports, including victories in the men’s ICC Champlons
Trophy, the women’s Cricket World Cup, and the Women’s Blind T20 World Cup, as well as
successes in the Asia Cup T20 and the World Para Athletics Championships.
I8 Al H IudfA &I ¥@ifebd fobar, 5941 men’s ICC Champions Trophy, women’s
Cricket World Cup, Women’s Blind T20 World Cup ffGﬂ?L 1Y g1 Asia Cup T20 3R
World Para Athletics Championships 2| “\:I'W?ITﬁ Rl %'I

e Shubhanshu Shukla became the first Indian to reach the International Space Station, he said.
EﬁB@ﬁW f®% Shubhanshu Shukla International Space Station d& t@vﬂef IR RSRTIRGIR

|

e On environment conservation, the Prime Minister noted that the number of cheetahs in India
had risen to over 30.
TITaRUT WREUT TR FHAT 7 $8T {6 YRA H cheetahs B GBI dGHR 30 ¥ 31UF 1 7S 5

e “In 2025, faith, culture, and heritage came together,” he said, citing the Prayagraj Maha
Kumbh and the flag-hoisting ceremony at the Ram Mandir in Ayodhya, and noting the growing
enthusiasm for swadeshi (self-reliance).
Gv_fﬁefw, “2025 T faith, culture, and heritage Ud I1Y AH[Y,” 3R Prayagraj Maha Kumbh,
Ayodhya ¥ Ram Mandir TR flag-hoisting ceremony, d¥l swadeshi (self-reliance) & Tfd
d¢d I8 B I foha|

e Stating that, today, the world was looking at India with great hope, especially owing to youth
power in the areas of science, new innovations, and technology, Mr. Modi said the youth can
contribute to nation-building via platforms like the ‘Viksit Bharat Young Leaders Dialogue’ and
the ‘Smart India Hackathon'.
g Hed gU fob STl g1 YRA PI IS ST ¥ &7 @1 &, fARIWaR science, new innovations,
3R technology & e | youth power & DR, off Aret A ol & YdTl ‘Viksit Bharat Young
Leaders Dialogue’ 3R ‘Smart India Hackathon’ SI¥ Hf & A1eH nation-building |

INEH ¢ 9hd |
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This year, student participants in the hackathon worked on more than 270 problems of over
80 government departments, he said, and over 13 lakh students and about 6,000 institutes
have participated in the event in the last seven to eight years.

I5IH HET [ $U IV g1 § BT UAUIRIAT 3 80 T 31fd TRHRI fIUFT BT 270 ¥ T
st iR &1 fah, 3R IS seven to eight years T 13 lakh ¥ 31 ST quT TTHT
6,000 institutes 3T TS & YT A b g |

The Prime Minister also spoke about a music class started at the Indian Institute of Science
(IISc) via research and innovation a few years ago, and now established as a cultural centre
named ‘Geetanjali [ISc’, where students together practise Hindustani classical music, folk
traditions, and classical genres.

TYTTHA 3 Indian Institute of Science (lISc) § & 9 Ugd research and innovation &
Hegq g RICS) I ﬂé Td music class DI 1t Ieg ﬁ'TQT, SIICS ‘Geetanjali lISc’ TH®
cultural centre & &J H RITUq % \_:IB\TJ@'I?[ fd®R Hindustani classical music, folk
traditions, 3R classical genres d[ WY G| %I

Indians living in different parts of the world were also making efforts to stay connected to their
roots.

gfar o faftr fieedl & XeA arel URar ot 310+ roots ¥ IS I8 & T $R 33 4|

In Dubai, Kannada families took the initiative to teach Kannada to children.

Dubai H Kannada families 7 §<di ®! Kannada 1@ &1 Ugd &1 |

“The land and language of Kannada are our pride,” Mr. Modi said in Kannada.

“Kannada &1 Y 3R 4191 gART 714 §,” ot /i<t 3 Kannada & &g

The Prime Minister praised a young man from Manipur, Moirangthem Seth, for launching a
campaign to install solar panels in remote areas, particularly health centres.

YT A Manipur & T gal Moirangthem Seth &1 TRTgHAT &1, o1 gl &1, ARy
health centres, ¥ solar panels T & 1T 1AM P= |

Under the ‘PM Surya Ghar Muft Bijli Yojana’, the government is providing ¥75,000 to
80,000 to each beneficiary family for installing solar panels.

‘PM Surya Ghar Muft Bijli Yojana’ & d8d IR&R U@ beneficiary family &1 75,000
280,000 % ! IR solar panels T & 1T UgH IR &1 &

Antibiotic use

T ST

He expressed concern over an Indian Council of Medical Research report that antibiotics
are proving ineffective against many diseases such as pneumonia and urinary tract
infection.

3%-?-1 Indian Council of Medical Research &1 Tdh YU TR fidl 3aad &1 fh antibiotics ﬁ
St S pneumonia 3R urinary tract infection & g 3roruTdt Arfad 81 Xa! %I

He urged people to refrain from using medicines at their own discretion.

IBi AN T 30 fI9h A medicines &1 IUTNT 7 B BT 3T bl

Mr. Modi highlighted the lace craft of Narasapuram in Andhra Pradesh, saying that the
State government and NABARD (National Bank for Agriculture and Rural Development) were
jointly teaching artisans new designs, providing better skill training, and connecting them with
new markets.
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What are rare-earth elements and why is
everyone looking for them?

Even when they are not very scarce in the earth’s crust, they tend to be spread out in low concentrations and mixed together in the same minerals,

so they are difficult to separate; however, countries worldwide are interested in acquiring them because they are crucial for many green technologies

Vasudevan Mukunth

are-earth elements are a set of

metallic elements in the

periodic table. Chemists

usually refer to a group of 17
elements when they use this label: the 15
lanthanides from lanthanum to lutetium,
and scandium and yttrium. In most
classroom periodic tables, the
lanthanides are shown as a separate row
placed beneath the main periodic table.
Scandium and yttrium lie in the main
table, in Group 3, above and near the
transition metals.

Even when they’re not very scarce in
the earth’s crust, they tend to be spread
out in low concentrations and mixed
together with each other in the same
minerals, so they’re difficult and
expensive to separate. However, countries
worldwide are interested in acquiring
them because they’re crucial for
high-performance magnets, specialised
lighting and optics, catalysts, and other
components that underpin many green
technologies and electronics.

History and technology

The rare-earth elements are scandium,
yttrium, lanthanum, cerium,
praseodymium, neodymium,
prometheum, samarium, europium,
gadolinium, terbium, dysprosium,
holmium, erbium, thulium, ytterbium,
and lutetium.

They're called ‘rare earths’ for
historical reasons. “Earth” was an old
chemistry term for oxide powders and
many of these elements were first
identified as oxides from which they
couldn’t be isolated easily.

However, people often use the term
‘rare-earth’ loosely, leading to confusion.
Some use ‘rare-earths’ to mean only the
lanthanides. Some others bundle
rare-earths with ‘strategic” or ‘critical’
elements such as lithium, cobalt, gallium,
and germanium even though the latter
aren’t rare-earth elements.

Rare-earth elements show up in many
contemporary technologies because of
their useful electrical, magnetic and/or
optical behaviour. One particularly
important application is as permanent
magnets.

Neodymium-iron-boron magnets,
which are the world’s most common
magnet type involving a rare-earth
element, are used in motors and
generators.

Phosphors - substances that emit light
when irradiated - also incorporate
europium and terbium while dopants in
lasers and optical devices (including in
fibre optics) use neodymium and erbium.
Rare-earth elements are also used in
catalysts, glass and ceramics, polishing
powders, and other specialised materials.

Magnetic chemistry
In permanent magnets, rare-earth atoms
have electrons in the 4f shell that behave
differently from the other electrons. The
4f electrons are relatively more localised,
meaning they stay close to the nucleus,
whereas the other electrons become
‘smeared out’ when they become part of
bonds in a solid. As a result, the 4f
electrons maintain a strong magnetic
moment, i.e., they behave very faithfully
like small magnets. An atom with multiple
electrons like this also behaves more
strongly like a magnet.

Every good permanent magnet needs
to have two things: a large magnetisation,

cerium, lanthanum, d and

Rare-earth oxide powders are typically heavy and gritty; clockwise from top-centre: praseodymium,

PUBLIC DOMAIN

meaning many atomic magnetic moments
can line up in the same direction to make
a strong overall field; and stability, which
means once the magnetic moments line
up, they don’t easily get knocked out of
alignment by heat, vibrations or even an
opposing magnetic field.

Rare-earth atoms have both. Their 4f
electrons can carry relatively large
magnetic moments, so they can
contribute to strong magnetisation. And
because these electrons are localised as
well as closely align with the crystal’s
preferred direction (due to a property
called magnetocrystalline anisotropy)
they can ‘pin’ the magnetisation down.
Motors and generators that use such
magnets thus work efficiently even at high
speeds and high temperatures.

Rare-elements are also good phosphors
because they produce sharp, stable
colours. The idea is to supply energy to
such a phosphor at a frequency its 4f
electrons are likely to absorb. When they
do, the electrons get excited, then
de-excited, reemitting the excess energy
ata different (but fixed) frequency. We see
this emission as light.

Because the 4f electrons sit relatively
close to the nucleus, they’re partly
shielded from the surrounding solid by
the outer electrons. So the exact energy
levels of the 4f electrons aren’t much
affected by the crystal they’re inside. The
light the 4f electrons emit is also
concentrated in a small slice of the visible
spectrum instead of being a mix of
colours.

Rare-earths v. oil

Rare-earth ore deposits that can be mined
in an economically feasible way are
usually found in a few pockets of rock and
soil rather than being spread evenly.
Companies start by looking for minerals
that carry rare-earth elements in higher
concentrations, such as bastndsite and
monazite, or for certain clay deposits in
‘which rare-earth ions are loosely held on
the surface of clay particles.

Many mines are open-pit since these
minerals are usually dispersed through
large volumes of rock and the ore has to
be dug out, crushed, and moved in bulk.
This is also where some of the
environmental complications of
rare-earth element value chains first
appear: some minerals occur alongside

thorium or uranium, so the waste rock
needs to be handled carefully. Mines may
also need copious amounts of water and
specific chemicals to produce an initial
concentrate.

‘This said, while both rare-earth
elements and crude oil have to be
extracted and processed before use, the
processing step is significantly different —
so much so that for rare-earth elements it
has emerged as a strategic element.

A refinery uses physical separation
plus some chemical reactions to refine
crude. Fractional distillation, the main
step, works because hydrocarbons’
boiling points are spread out, so just
heating and condensing the crude can
separate its constituents efficiently at
industrial scale.

On the other hand, rare-earth
producers start with solids that contain
many elements together, and they must
be separated at very high purity for
applications. The problem is that

ighbouring rare-earth ions behave
similarly in solution, so the corresponding
separation process is voluminous and
energy-intensive.

Second, a magnet maker doesm’t want
any or all rare-elements but a specific
oxide or metal, of a minimum purity. Ifa
separator is short on one element or can’t
deliver the required purity, the factory
can’t switch one element for another. In
the oil industry, however, refineries can
swap feedstocks and trade intermediates
at scale.

Midstream menace

After mining, the first goal is to make a
smaller, richer product. This begins with
beneficiation: physically processing the
ore to separate more valuable mineral
grains from the less. Workers crush and
grind the ore to free the grains, then use
flotation, or gravity to I
collect different concentrates. The
resulting concentrate will still contain
many rare-earth elements together, plus
other unwanted elements.

Next is chemical cracking, where the
producer breaks the rare-earth minerals
apart using strong acids or bases or high
temperature, converting them into a form
that dissolves more easily.

Third is leaching. The cracked material
is mixed with a liquid, often an acidic
solution, so the rare-earth atoms move

AN T I T § 3R TR IS 578 I Wil 38T 372

into the liquid as ions. Then the producer
separates the liquid from the remaining
solids; this liquid contains a mixture of all
rare-earth ions dissolved together plus
some impurities.

The hardest step is separating this
mixture into individual rare-earth
elements of high purity because these
elements often have the same common
charge (usually +3) and their ions are
similar in size. In a simple chemical
reaction, then, the ions behave in roughly
the same way.

Industry thus uses a technique called
solvent extraction instead. The leach
solution is repeatedly brought in contact
with an organic solvent that doesn’t mix
with water. The solvent contains
molecules that prefer to bind with certain
rare-earth ions slightly more than others.
When the two liquids touch and separate,
a little more of one rare-earth element
moves into the solvent than its
neighbours do. The difference is small, so
producers run the liquids through many
stages in a row, until the process
separates the elements one by one and
each element has been collected ina
separate stream at high purity.

Producers finally recover the elements
from the liquid as a solid by precipitation:
they add a compound that bonds with the
rare-earth ions and becomes insoluble,
falling out of the solution as a solid. The
solids are filtered and washed, then
heated to remove the water and some
other substances, to finally yield a
rare-earth oxide. The elements are
usually stored and transported as these
oxides.

If a manufacturer needs an element as
a metal, the oxide is subjected to a
reduction reaction in which the oxygen
atoms react away from the oxide.

Some rare-earth ores contain thorium
or uranium, which can make some waste
streams radioactive and harder to store
safely. Acids and bases can also create
hazardous wastes if they aren’t captured,
treated, and recycled properly.

China’s dominance

Because rare-earth elements’” midstream
refinement is so arduous, a country can
have substantial deposits in the ground
but still have to depend on other
countries if it doesn’t have the means to
convert the ore into rare-earth oxides.

According to the U.S. Geological
Survey’s Mineral Commodity Summaries,
the world has more than 90 million
tonnes of rare-earth-oxide equivalent.
Some notable national reserves include
China (44 million tonnes, MT), Brazil (21
MT), India (6.9 MT), Australia (5.7 MT),
Russia (3.8 MT), Vietnam (3.5 MT), the
U.S. (1.9 MT), and Greenland (1.5 MT).
Note: these estimates exclude scandium.

On December 23, Japan announced
that in January and February 2026, it
would excavate mud rich in rare-earth
elements from 6 km underwater off
Minamitori Island.

The International Energy Agency has
estimated that China’s position is
especially strong in separation and
refining, accounting for around 91% of
global production, and around 94% of the
production of sintered rare-earth
permanent magnets.

Since many green technologies require
motors, generators, and other hardware
where high-performance magnets are
crucial, countries are focusing on building
refining and magnet-making capacity,
rather than just approving new mines.

What are rare-earth elements and why is everyone looking for them?
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Even when they are not very scarce in the earth’s crust, they tend to be spread out in
low concentrations and mixed together in the same minerals, so they are difficult to
separate; however, countries worldwide are interested in acquiring them because they
are crucial for many green technologies

1y & A gt B qf A & aga gofy 7 8, 7 oft & 3R R B w wigar § A g @ iR
T g1 @il & 3muw & A3 ved 8, THIIT $78 SfeRT 31 $iSH gidl o; gTaife, gar
?%hﬁmmﬁﬁmm?ﬁ%&ﬁmwavmmw

Rare-earth elements

gdY qaT dd

Rare-earth elements are a set of metallic elements in the periodic table

gAY HaT I 3MTad WRU & UTE S a1d enfe deal &1 U6 9HE §

Chemists usually refer to a group of 17 elements when they use this label

T SR TR 39 XMeg 9 17 dedl & THg BT Yaiid Hd §

The 15 lanthanides from lanthanum to lutetium, and scandium and yttrium

TH AT | Ty 9% & 15 AT eT YUl Whisaw MR 3feaw fHa §

In most classroom periodic tables, the lanthanides are shown as a separate row placed
beneath the main periodic table

SHTRYHTRT HeT Pt 3HTad TRV & AAATSET B! T TRUT & el U ST ufedd & &0 o
feamar oirar §

Scandium and yttrium lie in the main table, in Group 3, above and near the transition
metals

W3y 3R sfean o7 IRl & Tye 3 #, HpHur Urgeif & FW 3R U fRyd 81 §
Even when they’re not very scarce in the earth’s crust, they tend to be spread out in low
concentrations

et € & gelt 1 yuddt & g getH 7 81, O ot 3 o Higar § B €A 7

They are often mixed together with each other in the same minerals, making them difficult
and expensive to separate

waﬁWﬁmﬁﬁlﬁ@aﬁ%mﬁmmmsﬁ?ﬁmﬁm

However, countries worldwide are interested in acquiring them because they’re crucial for
high-performance magnets, specialised lighting and optics, catalysts, and other
components

R o g WR & 31 3 U A B B W d § Hifh A SA-UGRI THID!, [T UHT=T
3R SATYRT, SARDI T 377 T & [ e ATIAD &

These components underpin many green technologies and electronics

q UCh S gId WENIfeal iR gAaei-ad B STYRR §

History and technology
IR Wrenfiest

The rare-earth elements are scandium, yttrium, lanthanum, cerium, praseodymium,
neodymium, promethium, samarium, europium, gadolinium, terbium, dysprosium,
holmium, erbium, thulium, ytterbium, and lutetium

A a1 dd § Whisaw, 3feaw, dd=w, Ifvaw, witstesimy, Ratssimm, vy,

They’re called ‘rare earths’ for historical reasons

32 ‘gAY HaT Pl Wl 7, 39 U eI HROT S

“Earth” was an old chemistry term for oxide powders

«3rf T fag H SIS USSR & ol Ugad U QR e T

Many of these elements were first identified as oxides from which they couldn’t be isolated
easily
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T4 T H3 dd Ugd ATHHISS & U H UgaM T 3, o 38 STt | 31T =g} fovar =
bl UT
However, people often use the term ‘rare-earth’ loosely, leading to confusion
TNT SR YAR-312P Teg HT et AR IR IUANT FRd &, o WH 307 81T ©

Some use ‘rare-earths’ to mean only the lanthanides
FS N V-3 T HaIa ddTseT H1 81 o Ad §
Some others bundle rare-earths with ‘strategic’ or ‘critical’ elements such as lithium,
cobalt, gallium, and germanium

3 AT G e dedl 1 RO a1 “Wgeaqul deat 99 Rifraw, Praree, ifraw
% SR & Ty \—:ﬁ:f: e
Even though the latter aren’t rare-earth elements
Safeh A dcd Iad | gAY HeT acd T8l &
Rare-earth elements show up in many contemporary technologies because of their useful
electrical, magnetic and/or optical behaviour
gAY TaT dd F3 Syfe Wenfifeal 7 ure 9rd § wiifes s fagga, dawta sikmn
wTITg U1 IR Bl €
One particularly important application is as permanent magnets
1 TS faR &0 § Wgeayut ITaRT IR giadl & U & §
Neodymiume-iron-boron magnets, the world’s most common magnet type involving a rare-
earth element, are used in motors and generators
e RY-mRA-aRA T®, S gdH HeT ddl ¥ 81 a9 I g 8, Hiedl 3R
SeR § SUANT fhT S1d &
Phosphors — substances that emit light when irradiated — incorporate europium and
terbium
BIEpR, ST fAfH0T 811 W USRI Il ad 8, 39 I 3R efdaw wnfira gid §
While dopants in lasers and optical devices (including in fibre optics) use neodymium
and erbium

Safe AR 3R SHRTa Sus o (S wrgaR SR it §) & Sitew & wu &
fritersfraw ok uffaw &1 3@l g

Rare-earth elements are also used in catalysts, glass and ceramics, polishing powders,
and other specialised materials

Y TeT ddl BT IUTUNT SRS, Bid 3R R, uififRiT ures: aur o= faddfiga
Frafial & of fear e g

Magnetic chemistry

GAB I AT

In permanent magnets, rare-earth atoms have electrons in the 4f shell that behave
differently from the other electrons

R D! B gy YT WRHTILSH & 4f A T SAdS 81d & off 3 Sade! 9 fird sgagR
A &

The 4f electrons are relatively more localised, meaning they stay close to the nucleus
4f AT 30eHd 3ifie WP g1a €, 3ufd 3 e & TFEA &

Whereas the other electrons become ‘smeared out’ when they become part of bonds in a
solid

Selfep 3 3edei 31 & deif 1 e o R b o &

As a result, the 4f electrons maintain a strong magnetic moment, behaving like small
magnets

IRUMERGEY 4f AT Uh Togd YIBIg YOI 1L 1@ & 3R BIE T &1 IRg AR

FA T

An atom with multiple electrons like this behaves more strongly like a magnet
U UHR 3 gade 1 aral WA 3R 31w a@ 1 Ta8R T §

Every good permanent magnet needs two things

B 3= IR T D <) <ol B SATaLahaT il &
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A large magnetisation, meaning many atomic magnetic moments line up in the same
direction
TS 951 GaP BV, 31U(d H3 IRHTUETT a1 Mgl U & fo=m & A &
And stability, meaning once aligned they are not easily disturbed by heat, vibrations or
opposing magnetic field

R, 31ufd TFh IR WA 8 & 918 d HWAT, B 1 faudia e g &7 I o 9
forafera =1 gf

Rare-earth atoms have both

gy ger uraTors & 3 Sl U g §

Their 4f electrons carry large magnetic moments, contributing to strong magnetisation
I 4f AT TS AP YO} a6 I 8, R AoIge Ao e §

Because these electrons are localised and align with the crystal’s preferred direction due
to magnetocrystalline anlsotropy

i T sAae RITIAPd 81d & 3R Aieiheearg uRRileidt & HRU fhed B widiar

frm A RAq g g
They can ‘pin’ the magnetisation down

RRRIPAE

Motors and generators using such magnets work ellciently even at high speeds and high
temperatures

T BT ITANT FH3A T Hex 3R T ReR I i 3R 3= argd W H=raar &

BT B §
Rare-elements are also good phosphors because they produce sharp, stable colours
GOH T 3 BIEp ﬂﬁ‘aﬁﬁga@%é?ﬁr 3R FRIR T[T 30T X §
Energy is supplied at a frequency the 4f electrons are likely to absorb

ot 39 STgRT IR <t STl § For 4f FaT T ST ¥ Sa=Nd R §
The electrons get excited, then de-excited, reemitting energy at a fixed frequency
SAeH SRR B & FpR 21id 81 & SR St I R MgHT TR : Iiid Hea
We see this emission as light
T 39 SO Bl YT & T H <9d §

Because 4f electrons sit close to the nucleus, they are partly shielded by outer electrons

F 4f TR AP F UG 210 8, 3 ST Zoidell gRT SFIF U F WRIed 64

Their energy levels are not much a* ected by the surrounding crystal
IP FHell TR I & fobved I 954 31t guifad 781 gid

The emitted light is concentrated in a narrow slice of the visible spectrum

IR UBT T qUIhH & T b 1ul U & Higd grar g

Rare-earths v. oil

Y YT g ad

Rare-earth ore deposits are found in limited pockets, not evenly spread

gAY a1 & 3R USR AT &= & UTe 91d §, 99 =0 ¥ %l -Te! gid

Companles look for mlnerals with higher concentrations like bastnasite and monazite
fres Figan ara @ Brord! &

Or clay deposits where rare- earth ions are loosely held

71 U HRIPT HeR el gaiH Hal 3 Sa FU A FS 81 &

Many mines are open-pit because ore is spread through large rock volumes

Fs WeH SMyA-fe gt § Fifer e I TeT 3 o Bl 8T §

Ore must be dug out, crushed, and moved in bulk

3G B WGP FHTa-T, Faa- 3R g8 THM W 41 USdr 8

Environmental complications arise because some minerals occur with thorium or uranium

ugfaruity Sfeddnt safir gt § wife oo Tfie difvaw a1 fraw & 9y ure o 8

Waste rock needs careful handling

3ORY T & JraeT A HHUTAAT USdl §

Mines may need large amounts of water and specilic chemicals

WeH! &I agd Sifte urit iR fafkry Tam=i o sraxaeal gl 9&dl §
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While both rare-earths and crude oil need extraction and processing
BTAlTh gAY HeT acd SIR Hal ae Gl Bl (SH YUl 3R YHHRUT B HTTIAH T Bicil &
The processing step is fundamentally diCJerent

AP THEHT TR0 T =0 A A gar @

For rare-earths, processing has become a strategic element

SAY HaT Il & foTT TRl U IUHIa® o a9 71 §

An oil res nery uses fractional distillation based on boiling points

aa ReERI IaTa fAgei & SMuR W SHif¥e 3THa &1 SUART Hct §

Heating and condensing can separate constituents eliciently at scale

TH FRA 3R T § Ueh! B! NI TR IR FRISTT A ST {61 S ToheT 8
Rare-earth producers start with solids containing many elements together

g HaT SdTGH U8 31 UgTd A THard HRd & ol #8 e WU g ¢

They must be separated at very high purity

30 3cdd 3 Y[GdT UR ST HRAT USdl &

Neighbouring rare-earth ions behave similarly in solution

TSIt gary el A faeas ® WA sId98R a’d §

So separation is voluminous and energy-intensive

SIRTT JyahR0T Ufsha St 3R SHetf-Te gl 8

A magnet maker needs a specilc element or oxide of minimum purity

TS AT ST GATH Y[l ardl fAfig aw@ a1 g s ey

If one element is missing or impure, the factory cannot substitute

e Pis dd HH 1 3G 81 Al PRETT HFARITI T} B Gabell

In the oil mdustry, res neries can swap feedstocks and trade intermediates at scale
Qe Aa I 1 RNl Biesweld daa THdl ¢ SR AHadl IdTe! &1 98 T W)
YR TR Dl §

Midstream menace

Hdhe

After mining, the ¢ rst goal is to make a smaller, richer product

W9 & §1C Ugdl 3220 U DIl Afp e T IUTG ST eI ©

This begins with beneciation, physically processing the ore to separate valuable mineral
grains from the less valuable ones

Tg IfAFPRIEA § & g1 3, S o &1 vifde U S Tuiitia »= Jeaard @it Sui
DI HH YU aTc HUI J (T fobar e §

Workers crush and grind the ore to free the grains

4AE SR & paaa R TRia § dfes TS H01 o g1 9

Then they use [Totation, magnets or gravity to collect di erent concentrates separately
P 3 TRARTI, G UT TF@THYUT BT IUTNT B 3(eH]-37eNT JigUl Uhs B §

The resulting concentrate still contains many rare-earth elements together, plus other
unwanted elements

T e § onft ot B gAY HaT dcd TP TIY, TUT 39 3(difesd dd 81d §

Next is chemical cracking, where rare-earth minerals are broken apart using strong acids
or bases or high temperature

3P 1S AP $THT Sidt 2, s Helqa o, &MRY a1 I ATTHT § g H T @il
CIRISISIGI

This converts them into a form that dissolves more easily

T d U4 FU T 9 of1d § Sl ST A gaf 9o

Third is leaching

T TR Sfifei B

The cracked material is mixed with a liquid, often an acidic solution

e DI s AU DI Th ORd, SR AT °ie, & A1 ot oiran §

Rare-earth atoms move into the liquid as ions

eI TIGT TRHIY] ST & &0 § R § 99 S 3
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o The liquid is separated from remaining solids and contains a mixture of rare-earth ions plus
impurities
R B AT 31 Y 37T fara SIram § SR S gefH a1 Sma=if o1 fhrgor qur SryfSa gt §
e The hardest step is separating this mixture into individual rare-earth elements of high
purity
TS BT TR01 3T Y0 ) I Y[l AT SAT-AET gAY HeT el & fauTiord &1 8
e These elements usually have the same charge (+3) and similar ion size
S @l IR THTd: TH AT (+3) BT § 3R 390 T ATHR ff T 81d &
e Thus, in simple reactions, the ions behave in roughly the same way
ST FTUROT SAfRRparst & T G GH IaER
e Industry uses solvent extraction instead
TITT ST Wicde TRICARIA dh-11d BT SUTNT HRal §
e The leach solution is repeatedly contacted with an organic solvent that doesn’t mix with
water
T 9 $I IR-IR TH PIaP fAarasd & WU o a1 Sirdl g off a3 a1 e
e The solvent contains molecules that bind slightly more with certain rare-earth ions
faerore & U 3] 81d § S 98 goiH HaT 3ma-! ¥ UYeT 3ifte Jsd &
e Each contact transfers a small difference of one element into the solvent
W UUD B U dd St AIg! e A fqards d =l ot §
e Because the difference is small, many stages in a row are required
TP SR BT BT 2, THRIT S TR HH: TaH TS 3
o Eventually, elements are separated one by one into high-purity streams
3{dd: T Th-UP PR 3o Yl DI URTSN T 3¢ 81 o1
e Producers recover elements as solids by preC|p|tat|on
IUTGH Tl Pl SAGYVT GIRT S FU H YTt PRl
e A compound is added that becomes insoluble and falls out as a solid
TS AH SST o1 & ST SrYATRNE §95% 319 & U H d1eR 3T Sl §
e The solids are [ltered, washed, and heated to remove water and impurities
e This yields a rare-earth oxide
3O 3ida: gAH HeT ATIHTSS U Bl &
o Elements are usually stored and transported as oxides
Il BT IHIC: RIS & U | |Ugid 3R uRag foar Srar g
¢ If metal is required, the oxide undergoes a reduction reaction
g 41 =R, A SRS Y Sruera=T Siffehar § TorRT ST §
¢ Some ores contain thorium or uranium, making waste radioactive
FS 3D § AT a1 ATy gia €, S srufRmy Yearedf 8 gwar g
e Acids and bases can create hazardous wastes if not properly treated

gfe IE1 71 ¥ SR T 81, 3 3R &R WaRATP AURNY ITT B Jhd §

China’s dominance

o BT Uy

e Because midstream rel[lnement is arduous, deposits alone are not enough
i ree s Rergiie &3 8, Haa U 81 vafa & &

e Countries without processing capacity must depend on others
RG] AT 7 811 R 2 51 o7 il R Flk g usan @

e According to the U.S. Geological Survey, the world has over 90 million tonnes of rare-
earth-oxide equivalent

AR®Y yawfae Tderr & SR giar A 90 faferm &= & e gofy gar sffRmgs
A HSR §

e Major reserves include China (44 MT), Brazil (21 MT), India (6.9 MT), Australia (5.7 MT)
TS HeRI H T4 (44 MT), STl (21 MT), HIR (6.9 MT), TR (5.7 MT) XMHS §

e Other reserves include Russia, Vietham, the U.S., and Greenland

3 YeR ¥, fagaam, sifer iR M o ¢
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These estimates exclude scandium

S 3! H WHieaq mfia g ©

On December 23, Japan announced plans to excavate rare-earth-rich mud from 6 km
underwater near Minamitori Island in January—February 2026

23 fe®R &1 ST 3 Sad-wRast 2026 T AT ghu & U 6 fret T8RTE T goiy gar
g HIAS MBI DI G0N B

The International Energy Agency estimates China controls about 91% of global separation

and re« mng
ol Tl & SIAR I e guaaror 3R RIS &1 T 91% fafid s

China also accounts for around 94% of sintered rare-earth permanent magnets production
o Rics gy g1 Rt @l & IATe T AU 94% e v@dr g

Since green technologies rely on high-performance magnets

it i Wenfifear 3= vex o g W AR €

Countries are focusing on re’ning and magnet-making capacity, notjust new mines
éﬁ?ﬂéﬂ%ﬁ%@ﬁ%mﬁmﬁﬂaﬁiwﬁﬁm&m FRA R A S
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Vizhinjam’s
millionth feat
in record time

S(or(hmg pace: Acontamer ship arrives at Vizhinjam
International Seaport in Thiruvananthapuram. PTI FILE

V. Sajeev Kumar

Vizhinjam International Seaport, developed and
operated by Adani Ports and Special Economic
Zone Ltd. in partnership with the Kerala
government, has handled a record one million
TEU (twenty-foot equivalent unit) cargo within
just 10 months of operations.

Located close to major east-west shipping
lanes, it is emerging as a premier deep-water
transshipment hub that is capable of handling the
world’s largest vessels, thereby strengthening
India’s presence in global logistics and maritime
trade. The exceptional first year not only elevates
the port’s global standing but also reinforces
India’s growing influence in international
shipping — unlocking new opportunities for
economic growth and supply-chain
competitiveness.

Second phase in January

Kerala Ports Minister V.N. Vasavan, after
reviewing the performance, said the second
phase of the port development work is likely to
be inaugurated in mid-January. The launch of the
second, third and fourth phases of construction
would see an investment of 39,700 crore by
Adani Group. The existing 800 m berth will be
increased to 2,000 m and the 2.96 km
breakwater will be increased by another 9.2 m,
Mr. Vasavan said. The port handled 650 vessels
and 1.4 million TEU cargo in inaugural year; this
includes 43 ultra-large container vessels between
December 2024 and 2025 — the highest at any
Indian port and 154 ships above 300 m length.

Vizhinjam’s m|II|onth feat in record time

fafsiom &1 RS a9y # <9 ar@ &1 Suafs!

¢ Vizhinjam International Seaport, developed and operated by Adani
Ports and Special Economic Zone Ltd. in partnership with the Kerala
government, has handled a record one million TEU (twenty-foot
equwalent unit) cargo within just 10 months of operations.

o, o SreTit uidy U WRIa H s
A RIS Y Ive TRPR & T TReR) & Refid ok e fa
®, 3 Tara & A 10 HEA! H RBIS one million TEU (twenty-foot
equivalent unit) BT YT B
¢ Located close to major east—west shipping lanes, it is emerging as
a premier deep-water transshipment hub that is capable of handling
the world’s largest vessels, thereby strengthening India’s presence in
global logistics and maritime trade.
U east-west shipping lanes & (¢ fRd 98 §a378 T 79
deep-water transshipment hub & ¥Y T IR @7 %, S gﬁm &
largest vessels & THTT H T&M 8, o9 afyyes aifoiReas ofk T

MUR ¥ India’s presence Holdd HEEE

e The exceptional first year not only elevates the port’s global
standing but also reinforces India’s growing influence in international
shipping — unlocking new opportunities for economic growth and
supply-chain competitiveness.

g SYTYRU Ugell 9 7 hael 98 i global standing &1 9¢IdT &
CI5:2 &I?RTI'@'quTﬁ"Tf[ India’s growing influence Cal ‘l-ﬁﬁ?dm g

— fT9¥ economic growth 3R supply-chain competitiveness & B1Y

IR JAd § |

Second phase in January

TN | gERT TROT

o Kerala Ports Minister V.N. Vasavan, after reviewing the
performance, said the second phase of the port development work is
likely to be inaugurated in mid-January.

P IS HA 91U, qrHaH 7 TSR Bt GHien & a6 wel fb
§eg fadw™ B BT second phase THAd: mid-January H 3gdrfed
foar s
¢ The launch of the second, third and fourth phases of construction
would see an investment of ¥9,700 crore by Adani Group.

fAafor & second, third and fourth phases Pl R[> 3Id & 1Y Adani Group gRR1%9,700
crore &1 a9 fosar SITET

e The existing 800 m berth will be increased to 2,000 m and the 2.96 km breakwater will be
increased by another 9.2 m, Mr. Vasavan said.
ot araa 3 FE1 fh HISET 800 m berth P! FGTHR 2,000 m fHT ST 3R 2.96 km
breakwater @ 3R 9.2 m G ST |

e The port handled 650 vessels and 1.4 million TEU cargo in its inaugural year; this includes
43 ultra-large container vessels between December 2024 and 2025 — the highest at any
Indian port and 154 ships above 300 m length.
Igare a9 H §eTE 7 650 vessels 3R 1.4 million TEU cargo THTAT; 98 December
2024 and 2025 & &1 43 ultra-large container vessels BB % — o7t st +ft Indian port
TR oY 31 § — 3R 300 m length ¥ 31f¥F & 154 ships f AT €1
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Alaknanda: Indian astronomers spot implausibly old splral galaxy

JAD-G: URAH TIdafagl A EHT & U I QR affe sme=rim ot

Frequency comb: colour referenc
Hiw: {1 Hed

A grand vision and the great Indiap research deficit
Udh g = 3R YR BT ST AJHYUTT HHId

Alaknanda: Indian astronomers spot
implausibly old spiral galaxy

Alaknanda’s existence poses a significant puzzle for astronomers: it took shape when the universe was only about L5 billion years old, defyi

Shreejaya Karantha

stronomers from India have

discovered the second farthest

spiral galaxy in the depths of

the universe, using the
powerful James Webb Space Telescope
(JWST), and have named it Alak

The galaxy was an unexpected sight
during a broader study of galaxy shapes
in the early universe. The findings were

blished in o

November.

The study’s lead author Rashi Jain, a
PhD student at the National Centre for
Radio Astrophysics in Pune, was
analysing public JWST data from the
UNCOVER survey, which contains about
70,000 objects, to understand the
morphologies of galaxies in the early
universe. That’s when she stumbled on
the galaxy with two perfectly symmetrical
spiral arms. The first question that
popped into her mind was: “Should this
exist so early in the universe?”
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‘Meticulous analysis’

Ms. Jain and her doctoral advisor Yogesh
‘Wadadekar undertook a detailed study to
determine the galaxy’s nature. They
found it had a prominent disk with two
clear spiral arms and a small central
bulge. When they removed the smooth
light from the disk and the bulge, the
spiral arms remained visible, confirming
they were real and not an artifact in the
light data.

They also found that new stars formed
along the spiral arms at about equivalent
of 60 stars of our sun’s mass every year.
This confirmed Alaknanda was a fully
developed spiral galaxy, and only 1.5
billion years after the Big Bang.

Ms. Jain named the galaxy Alaknanda
for the river in Uttarakhand. She was
looking for a female name to be
consistent with how galaxies are often
referred to in Indian languages.

“Iremembered seeing Alaknanda and
Mandakini, both tributaries of the Ganga,
flowing together during my visit to
Uttarakhand. Since our own Milky Way is
called Mandakini in Hindi and is also a
spiral galaxy, I named this one
Alaknanda,” she said.

“The discovery is serendipitous and
the result reflects the power of
JWST-quality data and meticulous
analysis,” Girish Kulkarni, a professor at
the Department of Theoretical Physlcs at
the Tata Institute of

Greyscale cutouts of Alaknanda in all JWST broadband filters (top two rows). The red honzontal bar in the bottom nght corner shows a 6,500-| nghlyear scale at
he I

the galaxy’s redshift. The bottom row shows two composite images of the galaxy; the last two i

(2025) A%6

“Current models suggest it takes
billions of years for the stable, rotating
disks necessary for spiral arms to form,”
said Ms. Jain.

However, Alaknanda took shape when
the universe was only about 1.5 billion
years old, defying the current models of
galaxy formation.

According to Prof. Kulkarni,
understanding galaxy formation is a
“complex system problem,” akin to
predicting the weather or the climate.
Unlike “simple” physics p where

ee

The discovery is serendipitous and
the result reflects the power of
JWST-quality data and meticulous
analysis

GIRISH K1

ULKARNI
TATAINSTITUTE OF FU RESEARCH,

an fitting of the

pe data. A%A, 703

consistent redshift measurements.
However, he suggested the researchers
also examine detailed spectroscopic data,
such as JWST’s Integral Field Unit images,
to ensure the observed structure is not
caused by clumpy features and to confirm
Alaknanda is truly spiral rather than a
chance alignment.

The current observations are also

MUMBAL

fundamental principles might be
unknown, complex problems involve
known principles but have too many
interacting parts to be modelled perfectly.

“Current simulations don’t yield spiral
galaxies with this degree of structure at z -
4, and when observations disagree with
simulations, it usually tells us which
ingredients need refinement,” Prof.
Kulkarni said. This means any mismatch
is scientifically more useful rather than
troubling.

(‘z- 4’ is areference to the redshift,
which is the stretching of light to longer
wavelengths as the light source recedes
from the observer, in this case the earth.
The ‘z’ measures the fractional increase in

Jenith

Research, Mumbai, said. “It’s not so much
abrand-new technique as careful work
making the most of the observations.”

Prof. Kulkarni wasn’t involved in the
study.

Too soon, too ready
Alaknanda’s existence poses a significant
puzzle for astronomers.

So how did Alaknanda manage to form
a mature spiral disk in such a short time?

According to Ms. Jain, there are two
theories about the formation of spiral
arms. One is that the galaxy grew steadily
by drawing in cold gas, allowing it to settle
into a stable, rotating disk in which
density waves could form and sustain the
spiral patterns. The other is that

d or merged with a
smaller companion galaxy, causing the
arms to form. Even so,

to determine which of the two
plausible mechanisms is responsible for
Alaknanda’s arms. To this end the team
plans to propose further observations
wthWST or with the Atacama Large

believe spiral arms would have needed
more time to form in such a young
universe.

“There could be some factor
accelerating this process,” Ms. Jain said.

‘Robust findings’
Astronomers usually study galaxies in the
distant universe using the energies of light
lhey emit, which reveal the chemical

ition and physical conditions in

Array in Chile.

Indian astronomy

Finally, the discovery of Alaknanda is also
a significant achievement for Indian
science. Prof. Kulkarni said India’s
presence in major JWST discoveries has
been limited by a smaller astronomy
workforce, fewer dedicated training
programmes, and lower funding
compared to that in the bigger research

ies, as well as less sustained

!he galaxy. In the absence of such data, as
in the new study, they measure the
galaxy’s brightness at different
wavelengths to reconstruct its overall
energy distribution. This is called
photometric analysis. Jain et al. did this
using data from the JWST. And with the
reconstructed spectrum, they were able
to estimate its redshift, stellar mass, and
star-formation history.

Prof. Kulkarni said that while the study
relied on photometric analysis, its
findings appear robust as r.he team
carried out three ind; and

participation in large international survey
collaborations.

To catch up, the Indian astronomy
community is pursuing a two-pronged
strategy: to build domestic facilities, like
the proposed 10-metre optical telescope
in Hanle, to train the next generation of
scientists, and to join large, multinational
projects like the Square Kilometer Array
(SKA) and LIGO, which can guarantee
access to world-class instruments.

(Shregjaya Karantha is a freelance
science writer.

il.com)

ing current models of galaxy
asmaller companion

THE GIST

Researchers at the National
Centre for Radio Astrophysics
in Pune stumbled on the
galaxy with two perfectly
symmetrical spiral arms while
analysing public JWST data
from the UNCOVER survey to
understand the morphologies
of galaxies in the early
universe

v

Galaxy formation is a complex
system problem, akin to
predicting the weather or the
climate. Unlike physics
problems, where fundamental
principles might be unknown,
complex problems involve
known principles but have
too many interacting parts to
be modelled perfectly

v

Researchers have been
advised to examine
spectroscopic data to ensure
there are no clumpy features.
Also, since observations are
insufficient to support the two
plausible mechanisms, the
team plans to propose further
studies with the Atacama
Large Millimeter/submillimeter
Array in Chile

Alaknanda: Indian astronomers spot implausibly old spiral galaxy
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Astronomers from India have discovered the second farthest spiral galaxy in the
depths of the universe, using the powerful James Webb Space Telescope (JWST), and
have named it Alaknanda

YRA & GItatdel 2 AfFa=Imel ol 49 T AT (JWST) BT STIN Hd U Felis Bt
TeTgal ¥ gt Wad g fRua wftfa = 3t W 3 § 3R 3HST A1 Seb-al 36T 8
The galaxy was an unexpected sight during a broader study of galaxy shapes in the early
universe

g TSR RIS Felis A SMHRATmS & PRI & TS LT & GRMH Tdh
SR T ot

The flndlngs were published in Astronomy & Astrophysics in November

3 s AaeR A Astronomy & Astrophysics T UBTIRId fdhy MU

The study’s lead author Rashi Jain, a PhD student at the National Centre for Radio
Astrophysics in Pune, was analysing public JWST data from the UNCOVER survey, which
contains about 70,000 objects, to understand the morphologies of galaxies in the early
universe

Y T B G AfAeT IR 94, S qot fRUa AHa Fex iR IS0 Teifbfomy o
=) BT §, UNCOVER ¥d I T ATdl(=1d JWST SeT &1 [a=awor &3 g o, fordt
:;m 70,000 TGT AT &, s WRFAP setis o SrhpTRITmS St Warsil & qwgn o
That's when she stumbled on the galaxy with two perfectly symmetrical spiral arms

3 SRM 32 &Y I aRE Wi ftfe Yeimsit arclt g8 SmemRrRm e o

The first question that popped into her mind was “Should this exist so early in the
universe?”

I A H T UG UY UT “SRIT g SeliS § S+l Sea! 3If&Td A g1 Il 227

‘Meticulous analysis’

e 3R Araeriyef fazeyor

Ms. Jain and her doctoral advisor Yogesh Wadadekar undertook a detailed study to
determine the galaxy’s nature

I A 3R I MY-FERTP TR TSTSHR A SMHRATT & wepfar Feila o & forw
faeqa sregae foan

They found it had a prominent disk with two clear spiral arms and a small central bulge
I ur b o Ty fawe, &) Wy aitfer Yoy @ik Us Bl $E IHR 2

When they removed the smooth light from the disk and the bulge, the spiral arms
remained visible, confirming they were real and not an artifact in the light data

o I 5P 9 IUR | i+t 2R gerd, aa ot witfer Yo wp folt, o ufd &%
o 3 areafa® g 3R UbTw 3T Y FIS IR TR

They also found that new stars formed along the spiral arms at about equivalent of 60
stars of our sun’s mass every year

351+ g8 Ht uran fos afte Yeimei & |1y 7T a4 8% a4 U & SoqHT= & 60 dRI B
CNENEE RER)

This confirmed Alaknanda was a fully developed spiral galaxy, and only 1.5 billion years
after the Big Bang

TIY gfY 5% fb Srad-igl U Yol fasRa aftfer smeer=rim g ik g8 favr 901 & Faa 1.5
3R a9 91g ST H ot

Ms. Jain named the galaxy Alaknanda for the river in Uttarakhand

A AT 7 3T SMBTRANT BT 10 SARRES DI T} SAB+igT & 1 W G

She was looking for a female name to be consistent with how galaxies are often referred
to in Indian languages

I8 U Afgdn A1 arga & d1fs I8 YR HITS ® STHTRRATIS S |t B3 St
TRWRT & &Y gl

‘I remembered seeing Alaknanda and Mandakini, both tributaries of the Ganga, flowing
together during my visit to Uttarakhand
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Since our own Milky Way is called Mandakini in Hindi and is also a spiral galaxy, | named
this one Alaknanda,” she said

fh TART 3o firet @ ot fEd) A wgrfes=it g1 91 @ iR 98 +ft ve wftfa sme=iim €,
“The discovery is serendipitous and the result reflects the power of JWST-quality data and
meticulous analysis,” Girish Kulkarni, a professor at the Department of Theoretical
Physics at the Tata Instltute of Fundamental Research, Mumbai, said

“Ig Tiol FANTE g3 B 3R T8 JWST-EIHT 2T 3R Y& fazerwor &Y e &) ewidt 3,
gmsﬁiﬂzqgwwrﬁwﬁvé Hai%ﬁ@ﬁwﬁ%aﬁﬁm%mmwﬁ
el

Too soon, too ready

g e,

9gd dUR

Alaknanda’s existence poses a significant puzzle for astronomers

3fAdpel BT 3ifia WMAfdgl & e U Ageayul ugel Ud ol §

“Current models suggest it takes billions of years for the stable, rotating disks necessary
for spiral arms to form,” said Ms. Jain

gt 991 7 FeT % “IdA Aisa adrd § T aftfa yemait & Fmfor & o siawas R,
gui=ie f&v® 571 & oral adf @ &

However, Alaknanda took shape when the universe was only about 1.5 billion years old,
defying the current models of galaxy formation

BT ADGT Id I oId Sels PI 3G had ATHT 1.5 3RT a9 o, S pr=mi fHwfor
¥ adAT Aisdl B g adl §

According to Prof. Kulkarni, understanding galaxy formation is a “complex system
problem,” akin to predicting the weather or the climate

WHER $ABUN & IR MHIRAAT FAafor & T te “wifed yomel gwwn g, st
W 1 wearg &1 Higwramt & gaH §

Unlike “simple” physics problems, where fundamental principles might be unknown,
complex problems involve known principles but have too many interacting parts to be
modelled perfectly ]

«FRe” Wifos! Tawnsit & fJusia, S5t gavye Risid o[d 81 9od §, |fed quwrsi o
I Hebdl

“Current simulations don't yield spiral galaxies with this degree of structure at z ~ 4, and
when observations disagree with simulations, it usually tells us which ingredients need
refinement,” Prof. Kulkarni said .
IR $ABUI A Dol fob “TAH RIGARA z ~ 4 TR 3 WR B WG dTcll Aidd ATHTRAIE
T ! B, 3R T Sfaarh=T RIGAR I g 81 &, af I§ MR W I ¢ 3 fose
HeHh! H GUR S aHdT &7

This means any mismatch is scientifically more useful rather than troubling

@1 3 § o Bis ot 3T Agnfees &f® & siftres Swaiht gt & 7 [ Riam®

(‘z ~ 4’ is a reference to the redshift, which is the stretching of light to longer
wavelengths as the light source recedes from the observer, in this case the earth The
‘2’ measures the fractional increase in wavelength)

(‘2 ~ & YsRwE &1 e B, o UH=I & dd aireed ot 3R fKiwA &) gxifar 8 o9 v
B wiadeed | g 94T 8, 39 arHa § gt 2 aennesf A sivnere i &) Aruar 3)

So how did Alaknanda manage to form a mature spiral disk in such a short time

@ SrAP-Gl S B aAfY § o ulvue aftfd f$¥s &3 s U

According to Ms. Jain, there are two theories about the formation of spiral arms
ol O & SFER afte yoal & Frator o dx & Rigia &

One is that the galaxy grew steadily by drawing in cold gas, allowing it to settle into a
stable, rotating disk in which density waves could form and sustain the spiral patterns
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TS T8 © fob SMepr=rin = 381 i 3t Wiges 9R-9R S &) R 78 e fRR, goiasha
¥ o w1ftd 81 715 o ¥ a9 79 9ot iR et Heamng it gt

The other is that Alaknanda interacted or merged with a smaller companion galaxy,
causing the arms to form

SR I8 © [ Srad-ial A fH3il Bidt Tgar ATHTRAAT & 91 R foan a1 fae fasan
oy yeren &t fmfor gan

Even so, astronomers believe spiral arms would have needed more time to form in such a
young universe

o ot rafae &1 A @ fob 3o gar seris & aftfa yereit & s o iR sif¥re ww
“There could be some factor accelerating this %rocess ” Ms. Jaln said

=g UfohdT &1 A B Tl DS PRSP 8l Jbdl

‘Robust findings’

Holdd

Astronomers usually study galaxies in the distant universe using the energies of light they
emit, which reveal the chemical composition and physical conditions in the galaxy

e SR ) TR TS DI SMHRANTSH BT HTT 37D GRT Scoid WbT=T Bt
Fortal I Fd § S HTHRANT Bt TP T R Hifoew fRufoal &1 ywe wrdt §

In the absence of such data, as in the new study, they measure the galaxy’s brightness at
different wavelengths to reconstruct its overall energy distribution

T ST & 34T |, 51 i 98 Sremg= 7 T, 3 fafts ardsnl @R S o) Ixe AT
IP! I SHell fAaRor BT GAMAT B

This is called photometric analysis

2 B fazawor &g S |

Jain et al did this using data from the JWST

S U9 GEh Al 3 I8 1 JWST & ST T STTNT db fobar

And with the reconstructed spectrum, they were able to estimate its redshift, stellar mass,
and star-formation history

F 1Y 3 3TDT ISR, TRBIY goqH 3R ari-fAafor sfagra o
ST & G
Prof. Kulkarni said that while the study relied on photometric analysis, its findings appear
robust as the team carried out three independent and consistent redshift measurements

WHER FADBUN Dol [ T 37094 Ble e faxawor W Sutia oT, s34 fFArepd
HoIgd Udiid 81d & i ¢ 3 oI Taad 3R JITd ISR A= fohy

However, he suggested the researchers also examine detailed spectroscopic data, such as
JWST'’s Integral Field Unit images, to ensure the observed structure is not caused by
clumpy features and to confirm Alaknanda is truly spiral rather than a chance alignment

gl 3611 Geid e fob Mued! g WagRpIfu® SeT, ol JWST Bt §Ed Wies
gfae ofaat, ot S aifes ge g 81 9 % it 718 a1 5 TeR favtvar & sRor
T8I 8 3R U8 UfP 8 9% % sradp-igl arvad # Tftfe § 7 & Pis Talo=a o

The current observations are also insufficient to determine which of the two plausible
mechanisms is responsible for Alaknanda’s arms

A 3l g8 FMuiid B & forw o sruaf g o S uifaa &3 § @ &1 srae-ar i
yetraft & forg forer 3

To this end the team plans to propose further observations with JWST or with the Atacama
Large Millimeter/submillimeter Array in Chile

3 39 § A JWST T1 et fRua sreremr aref firefiiier gaficfificr W& v smy &
STAH URATAd B B Aol &1 38T &

Indian astronomy

YR @MNd fag=
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e To catch up, the Indian astronomy community is pursuing a two-pronged strategy to build
domestic facilities, like the proposed 10-metre optical telescope in Hanle, to train the
next generation of scientists, and to join large, multinational projects like the Square
Kilometer Array (SKA) and LIGO, which can guarantee access to world-class
instruments

Frequency comb: colour reference

Vasudevan Mukunth

frequency comb is a special
A kind of laser light whose

spectrum, or set of
frequencies, resembles the teeth of a
comb. Instead of containing just one
colour (one frequency), it emits a
large number of evenly spaced
frequencies. The spacing is extremely
regular.

One way to make a frequency comb
is using a mode-locked laser that
emits very short pulses of light,
repeating again and again at a steady
rate.

A frequency comb is useful because
it lets scientists compare an unknown

light frequency to a stable reference Spectrum of light from a frequency comb
with extraordinary precision. Say you installed on the High Accuracy Radial Velocity
have some mystery light, e.g. light Planet Searcher, Chile. £50

produced by a new laser that you
have built, and you need to find out

its exact frequency. You can shine the with how much it is off by. The sensor
new laser light and light from a signal will reveal both these details.
frequency comb on a common light Frequency combs are an important
sensor. modern tool to calibrate atomic

The sensor will produce an clocks and measure shifts in light
electrical signal. If one comb tooth is caused by gravity, among various
very close in colour to your unknown other applications.

laser, the two light waves don’t line
up perfectly. Sometimes their peaks ,‘

line up, so the sensor signal gets

stronger; sometimes they don’t and For feedback and suggestions
the signal gets weaker. You can thus for ‘Science), please write to
figure out what colour your laser is science@thehindu.co.in
producing by combining the with the subject ‘Daily page’
frequency (or tooth) it’s closest to

Frequency comb: colour reference

Wil or: 11 dey

e Afrequency comb is a special kind of laser light whose spectrum, or set of frequencies,
resembles the teeth of a comb
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P dl I U faRY THR B Ao A ¢ ForresT Wegw a1 sngfral o1 Jg S &
el o s 3T 8

Instead of containing just one colour (one frequency), it emits a large number of evenly
spaced frequencies )
&Had T T (TP ATGRI) 11 & IO I8 GHM favTd W fRa 93t @ ¥ sgfrar
Iford T §

The spacing is extremely regular

g Mgl & o9 &1 Siav Srcid Frafia gar g

One way to make a frequency comb is using a mode-locked laser that emits very short
pulses of light, repeating again and again at a steady rate

WHA B T H1 TS RIDT AIS-ATFS AR HT SUAN ST ¢ off 9gd BT AR B
7ol T fRR a¥ I IR-IR IHfoid bRl o

A frequency comb is useful because it lets scientists compare an unknown light
frequency to a stable reference with extraordlnary precision

Wiardl B ITANT § Hifds T8 dMeb! B T GBI MR T g fRR Fed §
SATYRYT YTl S 1Y B 3l §

Say you have some mystery light, e g light produced by a new laser that you have built,
and you need to find out its exact frequency

A ST 31T U B8 Te T AT 2 O 6 TIPS GRT 91T 7T Y o ¥ IO
TPHTRI, 3R U] IS G P MFRT U HRA ©

You can shine the new laser light and light from a frequency comb on a common light
sensor

30 1T AR Pt AT 3R WG I Bt AR BT U F ATHRT YHT AR T ST
THd &

The sensor will produce an electrical signal

I SR U fagga dad Iad ST

If one comb tooth is very close in colour to your unknown laser, the two light waves don't
line up perfectly

ﬁﬁémm%mﬁm%w%a@w%ﬁaﬁmaﬁqﬁmﬁﬁaﬁ

Sometlmes their peaks line up, so the sensor signal gets stronger sometimes they don’t
and the signal gets weaker

Hi I7 RIER Ad @1 & S8 YR Foba Aolgd &) ol 8 3R Haf 3 At 721 @ ey
TP AR gl oIl &

You can thus figure out what colour your laser is producing by combining the frequency
(or tooth) it’s closest to with how much it is off by

3 YR 3T TG Ul T Tl § [ SHTTHT ASR DI I T I P 6T ¢ 39 qod (b
DT MGFRT (AT Sl 3R ST fpaaT 3R § 37 a1 ! fHrdmeR

The sensor signal will reveal both these details

HER Hod U G SIFSTINAT Ybe DR &M

Frequency combs are an important modern tool to calibrate atomic clocks and measure
shifts in light caused by gravity, among various other applications

Wil P U Hedqu! MYFAP IUHRT ¢ STTehT IUTNT TRHATY] af ST & SR 3R
TFATHYUT & HRUT YHT | g1 arat ufkad= Ao afitd o &3 srguat & fasar Sirar @
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A grand vision and the great Indian research deficit

ndia stands at a pivotal moment in its

economic and technological trajectory.

With its vast human capital and a rapidly

expanding economy, it harbours ambitions
of becoming a global power. Yet, this grand vision
is significantly hampered by a deep-seated and
chronic insufficiency in research and
development (R&D).

The scale in numbers

The scale of India’s R&D deficit is best illustrated
by a few stark numbers. Despite having 17.5% of
the world’s brains (since it is home to 17.5% of the
world’s population), India produces only a
meagre 3% of the world’s research output. This
disparity highlights a fundamental failure in
leveraging its massive demographic dividend to
generate high-value research.

The situation is not much better on intellectual
property creation. Recent reports from the World
Intellectual Property Organization (WIPO)
suggest a mixed picture: dramatic growth from a
very low base, but overall an unimpressive
performance. In 2023, India was ranked sixth
globally for total patent filings, recording 64,480
applications. This represents the fastest growth
(+15.7%) among the top 20 countries and is a
significant figure. However, in the context of the
total 3.55 million patent applications filed globally
in 2023, India’s share is still low, at approximately
1.8% of the global total. Critically, when
measuring resident applications per million
inhabitants, a truer reflection of domestic
innovation intensity, India ranks significantly
lower (47th), underscoring that the overall
growth is not yet translating into widespread,
population-level innovation dominance.

The most damning evidence of India’s R&D
gap lies in R&D expenditure. Gross Expenditure
on R&D in India, covering both private and public
sectors, has consistently hovered between 0.6%
and 0.7% of GDP in recent years (and is slipping
as GDP grows). This figure pales in comparison to
major economies and innovation hubs: China
spends around 2.4%, the United States is at
approximately 3.5%, and Israel leads globally at
over 5.4%. To grasp the magnitude of
underinvestment, one only needs to compare
India’s entire national R&D spend with that of a
single multinational corporation. In 2023, the
Chinese technology giant, Huawei, invested a
colossal CNY 164.7 billion (approximately $23.4
billion) into R&D. This amount of spending from
just one company — no doubt driven by intense
global competition and U.S. sanctions,
particularly focusing on crucial areas such as
semiconductor technology — exceeds the total
combined R&D expenditure of all public and
private entities in India, a nation of more than 1.4
billion people. As Nvidia Chairman Jensen Huang
noted, Huawei’s relentless investment has
propelled them to be “nanoseconds” behind the
U.S. in advanced semiconductor capabilities. This
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corporate-level intensity of R&D is the engine of
next-generation technological power. India’s
inability to muster even a fraction of this kind of
concentrated, strategic investment speaks
volumes about the challenge ahead for it.

So much for the numbers. They are merely
symptoms of deeper, structural problems within
the Indian innovation ecosystem that it must
tackle on a war footing.

The government sector is the funds driver
Most disappointingly, private sector participation
in R&D spending is abysmal. A global hallmark of
a mature innovation economy is the dominant
role of the private sector in R&D. In developed
nations, industry typically accounts for
two-thirds or more of such expenditure. In India,
however, the government sector (central, State,
higher education, and public sector industry)
remains the main driver, contributing
approximately 63.6% of R&D funds, with the
private industrial sector contributing only around
36.4%. India’s business tycoons need to rise to the
R&D challenge, but they are instead largely
complacent and myopic about it. Indian
industry’s low investment is driven by a focus on
incremental improvements over disruptive
innovation, a preference for technology licensing
over domestic development, and a general
risk-averse culture.

The second dismaying feature is one we had
already identified in the second tenure of the
United Progressive Alliance: a persistent
academia-industry disconnect, the subject of a
report N.R. Narayana Murthy wrote for us more
than a decade ago that is sadly gathering dust.
Indian academia, despite producing millions of
highly skilled graduates, often operates in a silo.
Research is frequently theoretical and
disconnected from the immediate, market-driven
needs of the industry. The mechanisms for
technology transfer, commercialisation of
research, and joint industry-academic projects
remain underdeveloped. Nor do Indian
companies look to the world of academia for
help. In the U.S., companies commonly bring
ideas to universities and give grants for student
researchers to develop them into marketable
innovations. There is no such culture in India.
This gulf prevents valuable research from
crossing the “valley of death” between the
laboratory and the marketplace.

And there is no escaping the brain drain. While
India produces a vast number of PhDs and
engineers, the most ambitious and the talented
often seek better infrastructure, funding, and
career progression opportunities abroad. The
domestic R&D environment struggles to attract
and retain world-class researchers due to limited
high-end research facilities and lower salary
benchmarks compared to the rest of the world.

The allocation of public R&D funds is often
constrained by slow bureaucratic processes.

A grand vision and the great Indian research deficit
TP YA TP 3R YR BT TST SIHYUT UG

Project approval times can be excessively long,
and the release of funds is frequently staggered
and unpredictable, impeding the smooth
execution of ambitious, long-term research
programmes.

What, then, is the path forward?

The goal of building comprehensive tech and
economic muscle, worthy of a “Viksit Bharat”, is
not a sprint but a marathon. To achieve it, India
must engineer a fundamental shift in its
approach. The most immediate and critical step
is to raise the R&D expenditure to GDP ratio to at
least 2% within the next five to seven years. This
requires a massive public spending commitment,
coupled with substantial tax incentives and grants
to encourage the private sector to ramp up its
contribution to at least 50% of the total R&D
spend. The launch of the 1 lakh crore Research,
Development and Innovation (RDI) Fund by the
government is a step in the right direction,
provided it is disbursed efficiently and targeted
towards frontier technologies.

An ambitious India needs to move away from
scattered research efforts and focus on national
missions in strategic, high-value domains:
semiconductors, artificial intelligence (AD,
quantum computing, advanced materials and
green energy. These missions require long-term,
uninterrupted funding and clear, measurable
outcomes tied to national security and economic
sovereignty.

Universities and research
And there is no escaping India’s obligation to
reform higher education. Universities must
transition from being purely teaching institutions
to also becoming centres of excellence in
research. This involves significantly boosting
funding for PhD programmes, creating
competitive research faculty positions, and
building world-class research infrastructure.
Furthermore, mandatory and structured
mechanisms for industry-sponsored research
chairs and joint incubation centres must be
established to bridge the academic-industry gap.
India must also inculcate a robust intellectual
property culture in the country. This means
simplifying patent filing processes, strengthening
enforcement, and creating attractive financial
incentives for inventors (both academic and
corporate) whose patents are commercialised.
India possesses the intellectual capital and the
aspiration to become a global innovation leader.
However, the current deficit in R&D investment —
so glaringly exposed by the comparison to a
single company such as Huawei - cannot sustain
this ambition. The next decade must be
dedicated to creating the structural, financial and
cultural foundations for innovation. If these
fundamental changes are not executed with
political will and unwavering commitment, the
goal of Viksit Bharat will recede well beyond
2047,

India stands at a pivotal moment in its economic and technological trajectory

YRd 3! e 3R aw-te! fzm & ve fAufas s mas g

With its vast human capital and a rapidly expanding economy, it harbours ambitions of

becoming a global power

farmer \ra TR 3R Aoht A fARaR St srdouawit & Iy g e wfed o1

HEhieT Wl &

Yet, this grand vision is significantly hampered by a deep-seated and chronic
insufficiency in research and development (R&D)

R 1t o5 we™ =f® srgau ok fawrT (R&D) & R ok Srdwifere vt & FRU g

e yHIfdd g

The scale in numbers

ipsl & TATT

The scale of India’s R&D deficit is best illustrated by a few stark numbers

YRA &I R&D FHI HT TAMT 6 HSR SHTPHS! U Jau D! IRE THI o Il §
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Despite having 17.5% of the world’s brains since it is home to 17.5% of the world’s
population, India produces only a meagre 3% of the world’s research output

ST B 17.5% SARIGAT 511 & BRI 17.5% dfY® ARKTSH TR 51 & Sde[g YR g1 &
Had 3% MY AT AT ©

This disparity highlights a fundamental failure in leveraging its massive demographic
dividend to generate high-value research

g HT 30 fI=ITa SIS a1y &7 Iud R SE-Ted MY A H- § gayd
fawerar & qifd @

The situation is not much better on intellectual property creation

e Huer gor & 0 R Ry sgd SgR &I 8

Recent reports from the World Intellectual Property Organization (WIPO) suggest a mixed
picture dramatic growth from a very low base, but overall an unlmpresswe performance
Ry RS AU TS (WIPO) o1 grieran RuIE Rifdrd areiR fardt ¢ 9gd A9 R @ A
3fg, Aftr $a TR SmUTaRITelt weRi

In 2023, India was ranked sixth globally for total patent filings, recording 64,480
applications

2023 T YRA $o Uee BTt & Ao TR TR TS RIT TR G 3R 64,480 ATAGH &of [hT
This represents the fastest growth (+15.7%) among the top 20 countries and is a
significant figure

78 W 20 3 & WA A GG (+15.7%) P <l € 3R T Ayl SifpsT 3

However, in the context of the total 3.55 million patent applications filed globally in 2023,
India’s share is still low, at approximately 1.8% of the global total

gTatifes 2023 H AfY® TR R IRR 3.55 A 4T smaeAl & ey & yRd 1 TRER o
0, TTHT1.8% T ©

Critically, when measuring resident applications per million inhabitants, a truer reflection
of domestic innovation intensity, India ranks significantly lower (47th)

AUl U ¥, 5 Ufdl o g SMMETd] WR ¥R Uee Tag-I ! AT ST § S ¥R AR
Fraa1 B1 SER Ybasb 7, A R BT R HTHY A (4741 ®

This underscores that the overall growth is not yet translating into widespread, population-
level innovation dominance

T i & 1 o i 3t 0o SRS Wk W s FaraR Yo & uRafdd Te1 81 e &
The most damning evidence of India’s R&D gap lies in R&D expenditure

YRd & R&D 3faR T Jad B3I YHIUI R&AD Y ¥ fears T §

Gross Expenditure on R&D in India, covering both private and public sectors, has
consistently hovered between 0.6% and 0.7% of GDP in recent years and is slipping as
GDP grows

YRd H $a R&D &4, S feit 3R Ardwifes gt &3 &1 HaR ol §, 81 & auf § TR
GDP & 0.6% & 0.7% & a9 381 ¢ 31X GDP 9 & 1Y U< V1 3

This flgure pales in comparison to major economies and innovation hubs

g gl T srferawraeft 3iR AaraR Ha) &t Jo-1 § 9gd 9 §

China spends around 2.4%, the United States is at approximately 3.5%, and Israel leads
globally at over 5.4%

WA AT 2.4%, TGS T SARBT T 3.5%, 3R FERTSA AP TR W 5.4% | ARIF
d Xl §

To grasp the magnitude of underinvestment, one only needs to compare India’s entire
national R&D spend with that of a single multinational corporation

S a2 B 71HRAT IHFA & 7T YR & ol IETT R&D T 1 o1 dbael Tb TgIPd
HUA ¥ B 14T §

In 2023, the Chinese technology giant Huawei invested a colossal CNY 164.7 billion
approximately $23.4 billion into R&D

2023 T B} aa-ite! fewrer g3mas 2 R&D T 164.7 3RT CNY, THT 23.4 3R STaR, BT
farmmer fraw=n foan

This amount of spending from just one company exceeds the total combined R&D
expenditure of all public and private entities in India, a nation of more than 1.4 billion
people
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As Nvidia Chairman Jensen Huang noted, Huawei’s relentless investment has propelled
them to be “nanoseconds” behind the U.S. in advanced semiconductor capabilities
SR 3 TAdifEar & FuRAT ST g3 A Hgl, §1aS & AR P A 39 g7
Aitrsae emarsil # sffveT @ baa “AHAds” did ugw e ?

This corporate-level intensity of R&D is the engine of next-generation technological
power

R&D ! Ig PHIURe-wRIg dtadr & 3nTelt didt &t aw-iiat wfed o1 e 7

India’s inability to muster even a fraction of this kind of concentrated, strategic
investment speaks volumes about the challenge ahead

T UHR & Bisd MR 0w a1 &1 v oir Wt Jer & URd &t sramdar 39 amA
TS A B ivfRar B et @

So much for the numbers

gl B! 919 9§l adb

They are merely symptoms of deeper, structural problems within the Indian innovation
ecosystem that it must tackle on a war footing

J HId AT § URAH FaraR uRfRIfast a3 7 dieg ey, Ixa-res guwnsit &, 57
YS&IR TR A BRI

The government sector is the funds driver

WHR! & g o[ BT YT AP 8

Most disappointingly, private sector participation in R&D spending is abysmal

EU 4 R&D W ¥ el &7 Y HrfigRt srcdd ga-ig
A global hallmark of a mature innovation economy is the dominant role of the private
sector in R&D
% URUS TaAR SJawAT $ dfYd Ugdr R&D H ol & ot yg@ yfaer @
In developed nations, industry typically accounts for two-thirds or more of such
expenditure
fasfRra 3= & I MR W U8 Td &1 gl-fagts a1 39w it fewr ag= arar @
In India, however, the government sector central, State, higher education, and public sector
industry remains the main driver

am%mﬁwﬁaa%—;z, 315, 3 e 3R e & I o ft g1 1A a1
gl

It contributes approximately 63.6% of R&D funds, with the private industrial sector
contributing only around 36.4%

IE R&D WS BT AT 63.6% TNTGH ST &, STafds foei eI & Fad eIt 36.4%
NI BT §

India’s business tycoons need to rise to the R&D challenge, but they are instead largely
complacent and myopic about it

YR & STUTRS fERTSl &I R&D Y Yt &1 T HRA1 1R, Afh1 3 39 ufd o1 ™
WR ATHFGY 3T Sreue@ ad s gUe

Indian industry’s low investment is driven by a focus on incremental improvements over
disruptive innovation, a preference for technology licensing over domestic
development, and a general risk-averse culture

YR I &1 HH =T fFgeTdRt FamR & 5o wife guRl W o, W faer o
Ja B v argARiT & urufirean, SR te qraT Sf@-ere WRepfa 3 iRka §

The second dismaying feature is one we had already identified in the second tenure of the
United Progressive Alliance

o FoRTRIS faRyar a8 § RO 599 Uga € Tgad wifasiia Teae & gaR Sried
TG U1

A persistent academia-industry disconnect, the subject of a report N.R. Narayana Murthy
wrote for us more than a decade ago, that is sadly gathering dust
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TP TR S I8 aTal QeI ST iR ST & ot Sfar, fory R T, R, ARTaor gfef
A TS 22 @ AT g gaR forw v RUid Rt of, S gae &0 @ 4o wics 7€ @

Indian academia, despite producing millions of highly skilled graduates, often operates in
a silo

;ﬂ%ﬂﬁ%&ﬁﬁ?ﬂ@:ﬁﬁ@ﬁgﬂﬁ%éﬂﬁﬁ%ﬂﬁﬁgwwﬁmm

Research is frequently theoretical and disconnected from immediate, market-driven
needs of the industry

STYT SRR AGifa® BT ¢ 3R I B depTdl, TR-ANT Srazawarsi & Fer gan
RN
The mechanisms for technology transfer, commercialisation of research, and joint
industry-academic projects remain underdeveloped

iU & ATTARITHRUT, 3R Wgad SaI-Reore gRarssmait & o
mfmwﬁﬁaﬁ;?
Nor do Indian companies look to the world of academia for help

3R WRdTT wuf~ar off wgra & forw Qerfore srd &t 3R 8T St

In the U.S., companies commonly bring ideas to universities and give grants for student
researchers to develop them into marketable innovations

SAR®T & HufaT SmaR R faar fayfaemaal @ o § ok o Muwatst  sger it
g 1 3 3% I9IR ARG ARl # iR w1 9%

There is no such culture in India

YR 8 T HIS Ipfa 781 8

This gulf prevents valuable research from crossing the “valley of death” between the
laboratory and the marketplace

g%a@n@aﬁ&aﬁmﬁwmsﬁvwéaﬁaaﬁ“aﬁﬁsﬁméwwmﬁm

And there is no escaplng the brain drain
3R 99 39 Y PI F919 T}
While India produces a vast number of PhDs and engineers, the most ambitious and
talented often seek better infrastructure, funding, and career progression abroad
STeifep HRd T e § Neet 3R EofifaR JUR ST 8, Had HeeTdiah SR wfvTeh
TNT SRR AR & JgaR SIEEREHT, BT SR SRAR W 31 T $2a &
The domestic R&D environment struggles to attract and retain world-class researchers
due to limited high-end research facilities and lower salary benchmarks compared to the
rest of the world
WY R&D ATaTaRvT fay-wadta Atuspatalf o1 smefiia ok s1Q T@ & Yoy ol § e
I 2y Yaurg Wit § o e aFel S ga A IaT su
The allocation of public R&D funds is often constrained by slow bureaucratic processes
R&D H§ &7 3iTdeT SRR teft Fropzmet uftbarait I 1ferg Tgar g
Project approval times can be excessively long, and the release of funds is frequently
staggered and unpredictable, impeding the smooth execution of ambitious, long-term
research programmes
Wipfa &1 qu 3RS G4 8l Ihdl § 3R B AT FHT fRR ghel | 3R
3fAfa Year 8, o wgarsiel, derire My wrfewl &1 gare fraraaa a1fdd §iar g
What, then, is the path forward
A ST T T T J
The goal of building comprehensive tech and economic muscle, worthy of a “Viksit
Bharat”, is not a sprint but a marathon

%“Wﬁam”aﬂmwaﬁaﬁaﬁwwﬁbmaﬂﬁﬁa&qmqﬁﬁﬁﬂw

To achieve it, India must engineer a fundamental shift in its approach

Y BRI $=A & o YRA B1 30 TRHI0T H gAYd Sgard Al g

The most immediate and critical step is to raise the R&D expenditure to GDP ratio to at
least 2% within the next five to seven years
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This requires a massive public spending commitment, coupled with substantial tax

incentives and grants to encourage the private sector to ramp up its contribution to at least
50% of the total R&D spend

39 fo 98 TR WR Arduifae @ &1 ufdagar, 91y 8 fAeh &89 & o R&D @ &1 1
q FH 50% NG & & oY Agaqul HR WIS 3R 3T TS §

The launch of the ¥1 lakh crore Research, Development and Innovation (RDI) Fund by
the government is a step in the right direction, provided it is disbursed efficiently and
targeted towards frontier technologies

PR §R1 T TG P8 & ¥, Saaude iR 319=H (RDI) maﬁm&maﬁﬁmﬁ
PeU ¢, amﬁsﬁmﬁﬁaﬁammsﬁ?mu‘@ﬁrﬁﬁr 3R aféra farar s
An ambitious India needs to move away from scattered research efforts and focus on
national missions in strategic, high-value domains

U% Agardiel HRd o! faay gu iy yarEl 9 geas e, SE-qw a3 # g
fererl R e dfed 3 g

These include semiconductors, artificial intelligence (Al), quantum computing,
advanced materials and green energy

7 Aftbsaer, PR FfSHTT (Al), PicH wfe, Ixd Tl 3R gia et it §

These missions require long-term, uninterrupted funding and clear, measurable
outcomes tied to national security and economic sovereignty

3 ol & fore drdepiferes, fafy b ik wgia gram aur anfife duyar 3 gs e,
ATOTT afRumH sawad §

Universities and research

fayfaemeay iR srgEY™

And there is no gscaping India’s obligation to reform highqr education
3R I= e A YUR Ft URd @ e I #15 saa a8 §

Universities must transition from being purely teaching institutions to also becoming
centres of excellence in research

fayfaeerl & Faa Rreor TR 81 I 3 TeH SFHYUT & Pl S bg -1 gl

This involves significantly boosting funding for PhD programmes, creating competitive
research faculty positions, and building world-class research infrastructure

3 forg digere il & forg Bid 4 swieia gfS, wfwadf iy dera el &1 3o,
IR fay-wadta ity srawR= %1 Fafor sravas §

Furthermore, mandatory and structured mechanisms for industry-sponsored research
chairs and joint incubation centres must be established to bridge the academic-industry

gap

g% SffaRad ITNT-urafora Ty SR iR Wged sy $al & e sifard e

R o RN foy o T1feT d1fos QAerfOres-IeNT SiaR PI UTeT S 9h

India must also inculcate a robust intellectual property culture in the country

YRd &1 o H Holgd SifS® Tuer apfa it

This means simplifying patent filing processes, strengthening enforcement, and creating

attractive financial incentives for inventors both academic and corporate whose patents
are commercialised

g1 o § Ude Wi ufharsll & WRe S, Yad= & Aoigd =1, 3R Aeifore aur
PHIURE AMfAPRS] & forw srepde faxia Mg s9 1 S 9de &1 ATgariie vl 8id1 8

India possesses the intellectual capital and the aspiration to become a global innovation
leader

YR & U e Uit 3R Al TaraR a1 97 3 dien 3 §

However, the current deficit in R&D investment so glaringly exposed by the comparison to
a single company such as Huawei cannot sustain this ambition

gTdife R&D f1a=r ® adar= wft, o gends okft tewd Su-t I Jo-1 § Wy ©U & AR
Bt B, U HgaTdien H fewTe A8 7@ Tt
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o The next decade must be dedicated to creating the structural, financial and cultural
foundations for innovation

m@qgmm%%@ﬁﬁqﬁ,ﬁ?ﬁuaﬁ?mmmaﬂﬁaﬁwﬁﬁm

e If these fundamental changes are not executed with political will and unwavering
commitment, the goal of Viksit Bharat will recede well beyond 2047

IS 3 gayd aRad= Ie-ifae seomifa sk Sifew ufdagar & Iry @y 78t frg e, af
I Rra YR &1 A&7 2047 A 954 M s smen
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1. | The new world of surrendered left-wing extremists

SregHffaarudt Iuaifeal &1 93 g
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The new world of surrendered left-wing extremists

rerftaaraudt Syarfeay #t A3 gian

The lives of those involved in the Naxal movement remain largely hidden, shaped by a

culture of secrecy.

aﬂ;&%ﬁﬁﬁﬁﬁ?@@é?ﬁ’ﬁﬁﬁ&?ﬁﬂﬁsﬁwmm% S MY &1 TRPpid F DR
I

Satyasundar Barik speaks to several surrendered red-corridor workers, who describe how

their lives have changed since giving up arms and what life inside the Naxal ranks truly looks

like

YR IR® - H3 MATANT JS-HINSR HRAGASH I T B, oFgi- SRR BIe- & d1g

3 Siia & 3T Seamal 3R e Ufdad! & iaR & Sfiad o1 qui fas

Lakhan is immersed in diagnosing faults in a motorbike.

TG U HICATSIhd Bt WIS a1 H & g |

He barely finds a moment to attend to the growing line of customers waiting outside his

cramped cabin in Phulbani town, the district headquarters in Odisha’s Kandhamal.

I NS & HeywTe fSTa & GBI FAdT R T SO T ghT & IR TS U6 D

&l AR B ¢/ P BT I Rhd I e g1

Locals know little about what Lakhan did or where he came from.

R AT TR & el 1 3P -9 & IR § 9gd HH od 5 |

What they do know is that he is among the most sought-after bike mechanics in this central

Odisha town.

d S ST O § o a8 39 AT SifSR XeR & T AN 1 S18% A § 9 U g

Only a handful of people around him, along with the local police, are aware of the life he once

lived.

IS U & $S 81 AT 3R R gferg I R Sfia= & IR J 17 81

Five years ago, Lakhan was far more familiar with firearms than screwdrivers.

Uid Tdt Ugdl e+ S ergdr U SATal SHTHaRa! 9 giRferd 4Tl

Karuna, meanwhile, sits at a ticket counter in the urban forest park, greeting visitors eager to

learn about the diverse plant species on display.

3 &9, HB0N XX a1 UTeh & fehe HIex TR 931 ! o1 WITd Hal 5 |

Few would guess that this soft-spoken woman once spent 13 years deep inside the forests of

Odisha and Chhattisgarh, trekking across hills, living off the wilderness, and surviving on

wild animals and plants when food was scarce.

§gd HH AN SFIHH & UTed fob I8 2id TaqTd &t Afgar Haf enfE=m sk s<iivae & St

o 13 |19 I G|

What unites Lakhan and Karuna is their decision to abandon their past association with the

CPI (Maoist), the outlawed group once described by former Prime Minister Manmohan

Singh as India’s “greatest internal security threat”.

G 3R BB B Sl areit a1d & HTrems (ATSiard) ¥ =1d1 dis~ &7 3I9hT Byar|

With Union Home Minister Amit Shah vowing to eliminate the remnants of this violent

movement by March 2026, both Lakhan and Karuna stand as reminders of those who have

chosen a different path.

Pt g W 3 =g gRT AT 2026 A% 3T SHiGIAH B WH HA B V0N & S, TEH

3R HHUN Ueb ST IRl A arell ! et |

While frequent skirmishes in Chhattisgarh continue to dominate headlines, a quieter but

steady stream of Maoists is choosing to surrender.

el ST & gous gRadl # §dl €, I8! o J1siiare! gudrd ey # 33 g

In November, the Odisha government significantly increased the reward for those willing to

lay down arms and return to the mainstream.

TAGR T IS TR 7 AT I I1al & oY 37 Sgr|

A central committee, politburo or central military commission member who surrenders can

now receive up to ¥1.10 crore.

Feilg Ifafa a1 Aiferd SR T Y SATETHUYU TR 21,10 HIAS dF U Yol ¢ |
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o State committee members are eligible for ¥55 lakh — about 10% higher than what
Chhattisgarh offers surrendered cadres.
7T I GG®I 255 ARG & UH § |

e “There are about 80 Naxal cadres active in Odisha, and nearly 75 of them are from
Chhattisgarh,” says Sanjeeb Panda.

TForE UisT & SR Sfifewn # H1d 80 TRTelt e Afhy B

Terms and conditions

7o 3R fAaw

» Surrender comes with money, but also conditions.
SMATHEYT F I o ot e g, Afoe =t ot gt 2

e Every surrendered member must disclose the identity of their associates, financiers,
harbourers, and couriers.

B SHTATANT TeR BT FgANET 3R IS Acadh &1 TSR &1 gichl gl

o They are treated as “assets” once they surrender to the police.
THFHYY & §1G 35 “THE” HHI 91 6|

e For those who have left the outlawed organisation, life has taken a turn towards stability.

Tfasfid e Bie aral & fore Sitae RRa1 &t 3R g8

The secret book

T fopare

* The Special Intelligence Wing of the Odisha police have a book with the names of Naxals.
sffe=n gfera &1 fa=tw gitear wman & o [eaferl &t U T fhdTa |
e Only once a name is matched to the person surrendering is the money paid out.

T4 e & a1 8 i < o g1

Asset creation

e fmfor

¢ Police helped solemnise their wedding.

Gfery A Sh! RTdl BRI H Heg B

Nervous days and nlghts

3T W fa SR a1

e Cadres who lay down arms can still make a U-turn and slip back into CPI (Maoist) ranks.

TAGHAY & a1E Hf 5 anT R Hdteng @msiardh) # die s B

The elusive top tier

i A Bt IeHT R
e Central Committee members remain the most shadowy rung.
ety Ty Yew Te TEWH /A B

Life in a Maoist camp

Hr3fardt fRArfaw & sia=

e Constant movement is a way of life.
AR I IETT ofia- & [T 51

e “The situation is now favourable for a complete end to left-wing extremism,” said Harish
B.C., Superintendent of Police, Kandhamal.
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